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About AAAS

Founded in 1848, the American Association for the Advancement of Science is an international, nonprofit 
organization dedicated to advancing science, engineering and innovation for the benefit of all people. With 
more than 120,000 individual members in more than 91 countries, AAAS is the world’s largest multidisciplinary 
scientific society and a leading publisher of cutting-edge research through the Science family of journals. As 
one of the top voices for science worldwide, we spearhead initiatives in policy; international cooperation and 
diplomacy; Science, Technology, Engineering and Mathematics (STEM) education; public engagement; and more. 
We strive to promote and defend the integrity of science and its use, provide a voice for science on societal issues, 
and strengthen and diversify the science and technology workforce. More information is available at www.aaas.org. 

About AAAS Mentor Awards

The two categories of the AAAS Mentor Awards (Lifetime Mentor Award and Mentor Award) both honor individuals 
who during their careers demonstrate extraordinary leadership to increase the participation of underrepresented 
groups in science and engineering fields and careers. These groups include women of all racial and ethnic groups; 
African American, Native American and Hispanic men; and people with disabilities.

Categories

Lifetime Mentor Award:  
A prize of $5,000 will be awarded. This individual will have served in the role of mentor for 25 or more years.

Mentor Award:  
A prize of $5,000 will be awarded. This individual will have served in the role of mentor for less than 25 years.

Recipients in both award categories receive a monetary prize, a commemorative plaque, complimentary 
registration, and reimbursement for reasonable travel and hotel expenses to attend the AAAS Annual Meeting.
More information is available at  aaas.org/awards/mentor/about.

About PAESMEM

The Presidential Awards for Excellence in Science, Mathematics and Engineering Mentoring (PAESMEM) is a 
presidential award established by the White House in 1995. The PAESMEM award is administered by the National 
Science Foundation (NSF) on behalf of the White House Office of Science and Technology Policy (OSTP).

Nominations, including self-nominations, are invited for “Individual” and “Organizational” PAESMEM awards. 
Individuals and organizations in all public and private sectors are eligible, including industry, academia, K–12, 
military and government, nonprofit organizations, and foundations. Exceptional STEM or STEM-related mentoring 
in formal and/or informal settings is eligible for the PAESMEM award.

Nominations are encouraged from all geographical regions in the U.S., including its territories, and, particularly, 
jurisdictions designated by Congress under the NSF’s Experimental Program to Stimulate Competitive Research 
(EPSCoR). NSF EPSCoR-designated jurisdictions are Alabama, Alaska, Arkansas, Delaware, Guam, Hawaii, Idaho, 
Kansas, Kentucky, Louisiana, Maine, Mississippi, Montana, Nebraska, Nevada, New Hampshire, New Mexico, North 
Dakota, Oklahoma, Puerto Rico, Rhode Island, South Carolina, South Dakota, Vermont, Virgin Islands, West Virginia 
and Wyoming. Nominations from the U.S. territories are particularly encouraged.

Each “Individual” or “Organizational” PAESMEM awardee receives a $10,000 award and a commemorative 
presidential certificate. Awardees are also invited to participate in an award recognition ceremony in Washington, 
D.C., that includes meetings with STEM educators, researchers and policy leaders. 

PAESMEM awardees serve as leaders in the national effort to develop fully the nation’s human resources in STEM. 
To locate PAESMEM awardees in your state, please visit PAESMEM.net.
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In Homer’s Odyssey, Mentor is a friend of Odysseus 

who was placed in the role of guardian and guide 

to his son, Telemachus, when Odysseus went off 

to the Trojan War. It is also said that Athena, Greek 

goddess of wisdom (and courage, war, inspiration, 

mathematics, strength, strategy, arts, crafts and 

more) would assume the form of Mentor when 

she would appear to Telemachus to offer counsel. 

Though his father was not present, Telemachus 

received wisdom and knowledge to help him 

navigate through life.

As many of us, especially those of us from 

underrepresented groups, have sought to navigate 

through education and careers in STEM, we have 

been fortunate to have found mentors and wise 

counsels to guide, support and advocate for us. 

Those mentors appeared at different levels and 

times and in many guises to help us move from 

inexperienced novices, unsure of our capabilities 

or our place in STEM, to STEM professionals 

positioned by their support and counsel.

AAAS has been honored to partner with the 

National Science Foundation and its PAESMEM 

award recipients in exploring the larger issues 

related to STEM mentoring of those from 

underrepresented and underserved populations, 

including women of all racial and ethnic groups, 

African American, American Indian/Alaskan 

Native/Native Hawaiian and Hispanic men and 

people with disabilities.

The connection of the AAAS Mentor Award 

recipients and PAESMEM is appropriate since the 

former recognition inspired the latter. In 1992, 

John H. Gibbons, who became President Clinton’s 

Science Adviser, received the Philip Hauge Abelson 

Prize, awarded at the AAAS Annual Meeting. At this 

meeting Dr. Gibbons, or “Jack,” as he was known 

to all, met Dr. Abdulalim Abdullah Shabazz from 

Clark-Atlanta University, a 1992 AAAS Lifetime 

Mentor Award recipient. In conversations with 

Dr. Shabazz, Jack Gibbons was amazed to learn 

of his contributions to the production of African 

American Ph.D. mathematicians. Inspired by the 

impact of a single individual on the diversity of the 

mathematics community, Dr. Gibbons proposed 

a presidential-level award to recognize mentoring 

at all levels and hopefully to encourage such effort 

among many more.

Bringing members of this mentoring community 

together along with scholars exploring how 

mentoring works and how it might work better, 

promoted joining the wisdom of practice and 

research. How do we scale mentoring, recognize it 

as fundamental to the science enterprise, develop 

multiple strategies to accomplish it? How do we 

hone the skills of aspiring mentors and help them 

understand how to work with diverse student 

populations? How do we help mentees figure out 

how to get value from and give value to mentoring 

relationships?

SHIRLEY M. MALCOM, AAAS 

PREFACE
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Yolanda George’s poignant story of her mentoring 

journey in the postscript to this volume introduces 

us to the multiple ways that mentors affect our 

lives—not just as “professors” of content, but as 

the providers of opportunities, skills, wisdom, 

encouragement, courage, support and, when 

needed, a helping hand. And in her work, she has 

chosen to honor those mentors by paying  

it forward.

As a woman of color in science, I can safely say I 

would never have made it to this point alone. I have 

had critical review, honest dialogue and places I 

could call my intellectual homes. In 2018, I returned 

to one of my intellectual homes, the University of 

Washington, where I gave the commencement 

address to the 600+ graduates of the biology 

department, 51 years after leaving with my 

bachelor’s degree. And I experienced one of the 

greatest honors and most humbling experiences, 

when I was introduced by one of my mentors, 

Dr. Alan Kohn. How do you say “Thank you” to 

someone who introduced the idea and calmed 

your fears about graduate school when you hadn’t 

even been thinking about going an hour before? 

Or thank someone who helped you “backfill” your 

experience base to make graduate school possible, 

even though you were entering your senior year? 

Or express gratitude to those who always treated 

you as though you belonged, even when you 

were the only black female zoology major in the 

department?

You can only pay it forward and hope that your 

modest contributions to build and disseminate a 

base of scholarship and to promote honoring and 

expanding mentoring efforts make it an easier road 

to navigate for the next generation of those seeking 

careers in STEM.

Jerzy Leszczynski, Professor of Chemistry at Jackson State University (JSU) and a 2007 PAESMEM recipient, with former Ph.D. mentee 

Glake Hill, who is now a Professor of Chemistry at JSU, and Hill’s first Ph.D. student at JSU, Tiffani Holmes (who is now an Associate 

Professor of Chemistry at Fort Valley State University).
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“Mentoring is about creating an inclusive environment that makes students from 
all backgrounds feel like they belong in STEM.

” — PAESMEM AND AAAS MENTOR AWARDEE MEETING, 2016

Over the past few decades, educational diversity 

programs in Science, Technology, Engineering 

and Mathematics (STEM) have improved the 

participation of underrepresented and underserved 

minorities, women, and persons with disabilities in 

STEM education and careers. However, progress 

has been slow and insufficient to meet the 

demands of the U.S. STEM workforce (e.g., see 

CEOSE, 2014). As a result, educational leaders from 

around the country have sought to identify proven 

methods of supporting students to help them 

develop STEM skills in all learning environments, 

including K–12 schools, colleges and universities, 

informal education venues (e.g., museums, zoos, 

after-school programs, etc.), and the STEM 

workplace. In particular, educators are looking 

for best practices and ways to expand model 

mentoring programs to improve participation and 

success in STEM education and careers. 

PAESMEM and AAAS  
Mentoring Awards

In 1995, the White House established the 

Presidential Awards for Excellence in Science, 

Mathematics and Engineering Mentoring 

(PAESMEM) as part of an initiative to “produce 

the finest scientists and engineers for the 

21st century.” These prestigious awards honor 

exceptional mentors from academia, industry, 

K–12 schools, military and government, nonprofit 

organizations, and foundations, in both formal and 

informal settings. From 1996 to 2018, more than 

285 individuals and groups have been selected 

in a competitive process administered by NSF on 

behalf of the White House Office of Science and 

Technology Policy (OSTP), and their achievements 

have been celebrated in a ceremony with the 

president of the United States.

 The American Association for the Advancement 

of Science (AAAS) Mentor Awards program was 

established to honor outstanding individuals who 

CHAPTER 1
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have mentored and guided significant numbers of 

students from underrepresented groups in science 

and engineering through their doctoral studies, or 

who have impacted the climate of a department, 

college or institution to significantly increase the 

diversity of students pursuing and completing 

STEM doctoral studies. AAAS gave the first 

Lifetime Mentor Award in 1991 to those who have 

served as outstanding mentors for more than 25 

years, and 33 individuals have received a Lifetime 

Mentor Award since that time. The first AAAS 

Mentor Award was announced in 1993 for those 

with mentoring achievements of less than 25 years, 

and 26 individuals have been honored with that 

award since then. As recognized leaders in their 

fields, some AAAS mentors are also PAESMEM 

recipients. Appendix 1 includes lists of all AAAS and 

PAESMEM Mentor Award recipients.

Over the years, PAESMEM and AAAS Mentor Award 

recipients have served both as role models and 

as advocates, helping develop the nation’s human 

resources in STEM. Individually and as a group, 

these national educational leaders and award-

winning mentors have advocated for improving the 

participation of all students in STEM education and 

careers and have provided a wealth of knowledge 

on how to embed successful mentoring strategies 

and practices throughout formal and informal 

STEM education. 

In 2016, the 25th anniversary of the AAAS Mentor 

Awards and the 20th anniversary of the PAESMEM 

Awards, recipients met as a group to reflect on 

what is known about effective STEM educational 

and career mentoring, and to plan next steps for 

furthering a national mentoring initiative. At the 

2016 meeting, organized by AAAS with support 

from the NSF, participants reviewed the progress 

of STEM mentoring over the past 20 years; 

identified and summarized what is known about 

effective STEM mentoring at all educational and 

career stages; identified barriers and challenges 

to effective STEM mentoring; and discussed key 

strategies and tools to scale up effective STEM 

mentoring over the next 10 years. Appendix 

2 includes the goals, objectives, agenda and 

participant list for the April 2016 New Directions for 

Inclusive STEM Education and Career Mentoring 

meeting and webcast.

A small working group, led by PAESMEM awardee 

Joseph Skrivanek from State University of New 

York (SUNY), Purchase College, continued those 

conversations after the 2016 meeting and, with 

AAAS and NSF support, helped organize the 2017 

meeting to focus on emerging STEM mentoring 

strategies and recommendations on how to 

advance those models nationally. The following 

provides an overview of the presentations and 

discussions from the follow-up meeting in April 

2017, highlights case studies presented, and 

outlines the next steps recommended by the 

meeting participants. Appendix 3 includes the 

goals, objectives, agenda and participant list for the 

2017 STEM Mentoring Meeting, and a summary of 

2016 STEM Mentoring Meeting Recommendations. 

The 2017 Meeting Goals

Shirley Malcom, then the director of education 

and human resources programs at AAAS, 

emphasized the important, integral role mentoring 

plays in STEM teaching and learning. She noted 

that both the PAESMEM and AAAS awards were 

established in part to acknowledge the critical role 

mentoring can play in STEM student success. This 

is particularly true in helping ensure the success 

of those students underrepresented in the STEM 

classroom and workplace: women, underserved 

and underutilized minorities, individuals 

with disabilities, and those facing economic 

disadvantages. Ultimately, inclusive mentoring 

practices should help students succeed and make 

all students and early-career professionals feel like 

they belong and can succeed in STEM classrooms 

and/or careers. 

2 STEM MENTORING: EMERGING STRATEGIES FOR INCLUSION



In recognition of the significant role mentoring 

plays in the success of all students, the 2017 

national meeting of PAESMEM and AAAS Mentor 

Award recipients sought to develop a long-term 

strategic agenda and plans to scale up effective 

STEM mentoring practices nationwide. Organizers 

and participants also viewed the meeting as 

an opportunity to contribute to the long-term 

goals of the NSF Inclusion across the Nation of 

Communities of Learners of Underrepresented 

Discoverers in Engineering and Science 

(INCLUDES) program, and the National Institutes 

of Health (NIH) National Research Mentoring 

Network (NRMN). 

In particular, Yolanda George, then the AAAS 

deputy director and program director, Education 

and Human Resources Programs, said the meeting 

was designed to identify:

1)  Cost-effective and scalable STEM mentoring 

activities that can be embedded into all sectors, 

from K–12 classrooms and informal learning 

environments to colleges, universities and 

STEM workplaces. 

2)  Research and resources on STEM mentoring. 

3)  Metrics to monitor the progress and impact of 

this long-term STEM mentoring initiative. 

4)  Plans for next steps for continued development 

and implementation of a long-term strategic 

initiative in STEM mentoring. 

George also urged meeting participants to 

advocate on behalf of a mentoring research base 

and pointed to two specific examples: the 2015 

publication, Successful STEM Mentoring Initiatives 

for Underrepresented Students: A Research-Based 

Guide for Faculty and Administrators, by Becky 

Wai-Ling Packard, and Christine Pfund et al.’s 

paper, “Defining Attributes and Metrics of Effective 

Research Mentoring Relationships.” Mentoring 

research, George argued, should be embedded in 

all programs and practices designed to increase 

the representation of underrepresented and 

underserved minorities, women and persons with 

disabilities in all STEM fields. In addition, George 

encouraged participants to advance the idea that 

STEM education and workforce development is 

not a simple “pipeline,” as it has been described in 

the past, but rather an intellectual “superhighway,” 

with on-ramps for everyone. Mentoring should be 

available at every point along the way, contributing 

to student success and professional advancement. 

Throughout the meeting, organizers urged 

meeting participants to develop strategies and 

recommendations that would lead to inclusive 

mentoring practices in all educational settings and 

workplaces. The meeting included an inspiring 

plenary talk by “green chemist” John Warner, of 

the Warner Babcock Institute for Green Chemistry, 

as an example of how good mentors can have 

a real impact on a student’s educational and 

professional goals. As part of the meeting, regional 

planning committees also met to ensure that the 

discussions could continue at the local, regional 

and national levels throughout the year.
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Michael Summers, a 2000 PAESMEM and the 2003 AAAS 

Mentor Award recipient (center), with students at the University 

of Maryland Baltimore County (UMBC). Summers is Professor, 

Department of Chemistry and Biochemistry.
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“Mentoring is a collaborative learning relationship that proceeds through stages 
over time and has the primary goal of helping a less experienced person acquire 
the essential competencies needed for success in that person’s chosen career.

” — NATIONAL ACADEMY OF SCIENCES, 2017

Meeting participants pointed to a 2017 report by 

the National Academies of Sciences, Engineering 

and Medicine (NASEM) that notes that the “quality 

of mentoring can make a substantial difference in 

a student’s experiences with research. However, 

oftentimes professional development in how to be 

a good mentor is not available to many faculty or 

other prospective mentors (graduate students, 

postdoctoral fellows, etc.)” (NASEM, 2017). In 

addition to recommending more mentoring 

professional development, the same NAS report 

also calls for more research to better understand 

the effectiveness and quality of mentoring. The 

following provides a brief discussion of some 

ongoing research into STEM mentoring as 

presented at the meeting.

Research on Mentoring:  
An Overview 

Richard McGee from Northwestern University 

provided an overview of some of the current 

research he and others have been involved with 

nationwide, including research that impacts 

mentoring and student success. For example, 

he and his colleagues have been conducting a 

national longitudinal study of approximately 200 

life sciences students, tracking them through their 

pursuit of a Ph.D. (see sidebar). Using qualitative 

research methods and social science theories 

and models, the study includes annual in-depth 

interviews to determine how students decide which 

career path they plan to take, an insight that can 

help with providing more effective mentoring at all 

stages of a student’s career. 

Another project, drawing on students from the 

same national study but also including students 

from the Academy of Future Science Faculty 

(https://www.lifescied.org/doi/10.1187/cbe.17-

01-0021), has tracked student success through 

the first three years of their Ph.D. research. This 

research has revealed the difficulties black women 

in particular face, with 77% of those interviewed 

mentioning at least once that they were the only 

one in their group. This feeling of “being the only” 
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influences many aspects of a student’s academic 

career, from feelings of isolation to career 

intentions, and is an area where mentoring can 

make a significant difference.

For example, McGee pointed to social science 

theories that help explain what mentoring and 

research training can accomplish, including 

“identity formation,” which is key to committing to 

advanced studies. Mentoring can also contribute 

to “cultural capital” and “communities of practice” 

that can help students feel like they belong. Social 

cognitive career theory can also help mentors and 

coaches better understand how all the different 

variables contribute to career decisions, help 

them become better at addressing mentee needs, 

and help them understand the challenges facing 

those — particularly underrepresented minorities, 

women and persons with disabilities — who do 

not feel as if they fit in. McGee noted that this 

same approach is used for teaching grant-writing 

skills, which can be “career determining” for STEM 

graduate students.

McGee also talked about “mentoring up,” which 

reframes the mentoring relationship to focus 

on effective mentoring overall, with both parties 

contributing to the relationship. As he noted, 

mentees need to think less about what mentors 

can give and more about how both parties can 

collaborate to meet their mutual needs. Through 

training and learning about social science research, 

mentees can also guide their mentors (“mentoring 

up”) and develop their own skills as mentees. 

Such conversations — mentor and mentor, mentor 

and mentee, and mentee and mentee — can help 

everyone gain skills, build meaningful relationships, 

and benefit and learn from the power of diversity, 

he said.
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The National Longitudinal Study of  
Young Life Scientists 

This study was initiated to better understand career 

decisions made by young scientists during their Ph.D. and 

postdoctoral training. Starting with the first few students 

in 2008, the program has grown to include more than 270 

biomedical Ph.D. students across the U.S. 

As part of the study, organizers conduct pre-interview 

surveys and then annual in-depth interviews with 

participating students, the first two conducted in person 

and subsequent interviews by phone. The interviews and 

surveys are designed to obtain longitudinal information 

about students’ experiences during their training, and to 

document how those experiences impact projected and 

actual career outcomes. Data analysis follows a grounded-

theory approach, using multiple social science theories 

(e.g., social cognitive career theory [SCCT], identity 

formation, cultural capital and communities of practice) 

as “sensitizing lenses” through which to view student 

experiences and decisions. Particular attention is paid 

to comparisons by gender, race and ethnicity, with an 

ultimate goal of better understanding why faculty diversity 

has been so difficult to achieve. 

As of Fall 2017, about 180 students were still participating 

in the study, with a majority having completed or about to 

complete their Ph.D.s before moving on to the next steps 

in their careers. The ongoing study has been supported by 

multiple NIH research awards.

For more information, see Remich et al., 2016. 

Scientific Growth and Identity Development during a 

Postbaccalaureate Program: Results from a Multisite 

Qualitative Study. CBE Life Science Education. 15(3), ar25, 

https://www.lifescied.org/doi/pdf/10.1187/cbe.16-01-

0035 , and https://www.ninds.nih.gov/sites/default/files/

NINDS%20Meeting%20April%2010-11%202017%20

McGeev2.pdf.
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Optimizing Research Mentoring 
Relationships: CIMER and NRMN 

Christine Pfund, director of the Center for 

Improvement of Mentored Experiences in Research 

(CIMER, online at https://www.cimerproject.

org/#/) and co-principal investigator of the 

National Research Mentoring Network (NRMN), 

argued for more evidence-based practices and 

metrics for mentoring students and for a method 

for supporting the most successful mentoring 

practices (Table 1). These include but are not 

limited to a common mentoring language, 

coordinated national efforts, centralized  

resources and tools, and deeper investigations  

into what works. 

One program designed to meet these needs is the 

NRMN, a nationwide consortium of biomedical 

professionals and institutions funded by NIH. 

As described by Pfund, this network works with 

biomedical faculty and institutions to provide 

mentoring and professional development 

opportunities at all stages of a student’s career 

and emphasize the importance and challenges of 

diversity, inclusivity and culture within biomedical 

education and workforce development. The 

network also provides training for research 

mentors and mentees, offers career coaching 

and facilitator training, and matches mentors 

and mentees at all stages of their career. Through 

partnerships with professional societies and 

organizations, the network increases its reach and 

enhances its access to resources nationwide.

Pfund also emphasized how critical effective 

research mentoring relationships can be in 

developing the next generation of researchers in 

all STEM fields. CIMER provides research-based 

resources for organizations and institutions 

to improve research mentoring relationships. 

Functioning much like a clearinghouse for 

mentoring research, CIMER provides mentor and 

mentee training, tools for evaluating mentoring 

programs, and materials for mentors and mentees, 

all designed to improve research mentoring 

relationships.

That said, more research on mentoring is still 

needed, Pfund argued. Investigations need to help 

develop clear, functional definitions of mentoring 

and what constitutes effective mentoring 

relationships and mentoring success. Research 

should also help develop a better understanding 

of the context of mentoring relationships and 

the roles mentors play (and who is doing the 

mentoring). In particular, mentoring programs 

need well-researched and tested metrics for 

assessing knowledge, skills and effectiveness 

of relationships. Pfund pointed to the National 

Academies report (2017) that called on the NSF 

and others to support more data collection efforts. 

The report also recommends that “science faculty 

involved in undergraduate research programs delve 

into the literature from the educational sciences on 

how to evaluate learning experiences and team up 

with education researchers and social scientists for 

expertise,” a recommendation many participants 

repeated throughout the meeting. 

For more information, see 
https://ictr.wisc.edu/publication s/defining-

attributes-and-metrics-of-effective-research-

mentoring-relationships/ and https://www.ncbi.

nlm.nih.gov/pmc/articles/PMC4995122/



Table 1 — Proposed Attributes, Example Objectives and Potential  
Metrics for Improving and Assessing Mentoring Relationships

Attributes for 
effective mentoring 
relationships

Example of measurable 
learning objective:  
Effective mentors can

Example of measurable 
learning objective:  
Effective mentees can

Existing  
metrics*

Research

Developing disciplinary 
research skills

Teach mentees to design 
and carry out a research 
project; provide opportuni-
ties to observe techniques

Develop the skills to design 
and carry out a research 
project

[73, 76, 82–84]

Teaching and helping 
to learn disciplinary 
knowledge

Identify the knowledge 
mentees need to be suc-
cessful in the discipline, 
and guide them in learning 
that knowledge

Seek guidance from their 
mentors to identify the 
disciplinary knowledge 
they need, and be receptive 
to mentor feed-back that 
guides their learning

[73, 83]

Developing technical 
skills

Provide instruction in 
core disciplinary research 
techniques

Commit to learning and 
gaining proficiency in disci-
plinary research techniques

[46, 85]

Accurately assessing 
understanding of disci-
plinary knowledge and 
skills

Assess mentee learning 
of disciplinary knowledge 
and skills, and provide 
feedback and guidance to 
address gaps

Self-assess learning of 
disciplinary knowledge and 
skills, and respond to men-
tor feedback

[73, 75, 84]

Valuing the practice of 
ethical behavior and 
responsible conduct of 
research

Model the ethical conduct 
of research and actively 
engage in conversations 
with their mentees

Actively familiarize them-
selves with and follow 
ethical practices in their 
research

[33, 46]

Developing mentee 
research self-efficacy

Foster mentees’ inter-
nalization of their own 
research success

Effectively manage anx-
iety associated with in-
dependently conducting 
research

[55, 56]

Interpersonal

Listening actively Give their undivided  
attention and listen to 
both their mentees’ words 
and the emotion behind 
the words

Give their undivided  
attention and listen to  
their mentors

[75]

Aligning mentor and 
mentee expectations

Establish and communi-
cate mutual expectations 
for the mentoring  
relationship

Establish and communicate 
mutual expectations for the 
mentoring relationship

[73, 75, 84]

Building trusting and 
honest relationships

Offer honest and open 
feedback on how the  
relationship is progressing

Offer honest and open 
feedback on how the  
relationship is progressing

[73, 83, 86]
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Attributes for 
effective mentoring 
relationships

Example of measurable 
learning objective:  
Effective mentors can

Example of measurable 
learning objective:  
Effective mentees can

Existing  
metrics*

Psychosocial and career

Providing motivation 
and facilitating coping 
efficacy

Scaffold research work in 
ways that yield periodic 
success; celebrate the 
successes and offer 
support after failures

Acknowledge that research 
frequently involves  
setbacks, and develop 
strategies to deal with them

[78, 79]

Developing mentee 
career self-efficacy

Foster and affirm mentees’ 
career aspirations

Seek opportunities to ex-
plore and prepare for  
a career

[87]

Developing science 
identity

Recognize mentees as 
scientists

Affirm themselves as  
scientists

[44, 53, 76, 78, 79, 
82]

Developing a sense of 
belonging

Create a welcoming and 
inclusive research  
environment, especially  
at transition points

Actively engage and es-
tablish relationships with 
research team members

[88]

Culturally responsive/diversity

Advancing equity and 
inclusion

Employ strategies for 
recognizing and address-
ing issues of equity and 
inclusion

Identify strategies for 
recognizing and addressing 
issues of equity and  
inclusion

[37, 73, 75]

Being culturally  
responsive

Effectively negotiate 
dialogue across diverse 
dimensions

Effectively negotiate 
dialogue across diverse 
dimensions

[42]

Reducing the impact of 
bias

Consider their uncon-
scious biases and regu-
larly check that they are 
not negatively impacting 
their own or their research 
team’s behavior

Recognize unconscious 
bias, regularly check that it 
is not negatively impacting 
their behavior, and address 
it when they observe it

[89]

Reducing the impact of 
stereotype threat

Recognize, acknowledge 
and work to reduce stereo-
types that may negatively 
impact their mentees

Recognize stereotypes 
associated with their group 
identity, and address them 
to reduce potentially nega-
tive impacts

[90–92]

Table 1 — Proposed Attributes, Example Objectives and Potential  
Metrics for Improving and Assessing Mentoring Relationships (continued)



Attributes for 
effective mentoring 
relationships

Example of measurable 
learning objective:  
Effective mentors can

Example of measurable 
learning objective:  
Effective mentees can

Existing  
metrics*

Sponsorship

Fostering independence Continuously assess 
mentees’ development, 
and design increasingly 
challenging tasks and  
projects to advance  
mentees’ independence

Push themselves to  
increase responsibility 
for and ownership of their 
research, while asking for 
support and guidance as 
needed

[73, 75, 84]

Promoting professional 
development

Identify opportunities 
for mentee professional 
development, and support 
their engagement in them

Identify and engage in  
opportunities to develop 
the professional skills  
needed to become a  
successful scientist

[75, 78, 79]

Establishing and foster-
ing mentee professional 
networks

Introduce and facilitate 
relationship building 
between their network 
of colleagues and their 
mentees

Actively identify and seek 
ways to meet and establish 
relationships with potential 
future colleagues in the 
discipline

[79]

Actively advocating Promote mentees’ work; 
provide professional  
support

Report successful  
outcomes to mentor; seek 
out and accept advocacy

[79]

*  This table includes metrics that have been used to assess the knowledge and skill of mentors and to assess mentoring relationships, 

as well as metrics that have been used outside the context of studying mentoring relationships but have potential to be adapted for 

that purpose. The list of metrics is not meant to be exhaustive, but rather to offer starting points for further work.

  From Pfund C., Byars-Winston A., Branchaw J., Hurtado S., Eagan K. Defining Attributes and Metrics of Effective Research Mentoring 

Relationships. AIDS Behav. 2016. Sep;20 Suppl 2:238-48. PMID:27062425 | PMCID:PMC4995122.

  For references see https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4995122/

  Permission to use this table was obtained from Springer Nature. 

Embedded Practices, Succession 
Planning and Micro-Messages: 
What We Know Now

Becky Wai-Ling Packard, professor of psychology 

and education at Mount Holyoke College, also 

researches mentoring, with an emphasis on 

how individuals such as first-generation college 

students, women and persons of color construct 

mentoring networks as they navigate complex 

pathways toward higher education and work. Her 

presentation focused on some of her research to 

date and her book, Successful STEM Mentoring 

Initiatives for Underrepresented Students. She 

emphasized the importance of embedding 

mentoring in education, which can scale up its 

impact, and of faculty learning how to apply 

research that works. 
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Table 1 — Proposed Attributes, Example Objectives and Potential  
Metrics for Improving and Assessing Mentoring Relationships (continued)
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Embedding mentoring and supportive 

environments into core practices allows for the 

kind of scaling up needed to transform the success 

of students and early-career STEM professionals, 

Wai-Ling Packard argued. For example, establishing 

supportive cohorts of students with a mutual 

commitment to increasing the representation of 

minorities in science and engineering (e.g., the 

Meyerhoff Scholars Program at the University 

of Maryland, Baltimore County) can result in a 

two-times higher persistence rate. Mentoring can 

also be embedded in how a class is organized. 

In one example cited by Wai-Ling Packard, 

replacing just one lecture with a peer-led session 

improved student pass rates by 15%. Students 

who participate in peer-facilitated study groups 

(or peer-led team learning) can also experience 

considerable improvement in their success rates 

(e.g., two-times higher grades and two-times fewer 

“Fs” or withdrawals, according to one study). 

To increase the availability and reach of mentoring 

programs, colleges, universities and others with a 

commitment to increasing the diversity of STEM 

graduates should plan for succession of mentors 

when retirements inevitably arrive and create a 

culture of mentoring that encourages others to 

step up as a mentor and/or move from mentee to 

mentor. Universities and colleges need to leverage 

existing research on faculty development and what 

is known about increasing the use of evidence-

based teaching and instructional strategies 

for faculty and student success. This should 

include leveraging research on how to effectively 

communicate with students to help transform 

the culture of a department to create a positive 

environment for all students.

Wai-Ling Packard also argued that for mentoring 

to be successful in the long term, more research is 

needed in how faculty and advisers communicate 

with students at a “micro” level, and how 

students understand and hear critical feedback. 

For example, there is a difference between how 

students hear messages that suggest they do not 

belong, versus messages that offer advice on how 

to succeed. Providing constructive feedback can be 

difficult, even when well-intentioned, and students 

can often have a difficult time receiving feedback, 

particularly if it is critical. Ultimately, mentoring 

can be a powerful force for helping all students 

succeed, she said, and if embedded in core 

practices, mentoring can be brought to scale. But 

more research is needed to better understand how 

mentoring can help improve student acceptance in 

STEM, and how mentors can deliver constructive 

feedback to ensure that all students succeed. 

Enhancing a Mentoring Culture at 
a Hispanic-Serving Institution:  
The Puentes Project 

Benjamin Flores, professor of computer 

engineering, provided an overview of how the 

University of Texas at El Paso (UTEP) has built 

a successful mentoring culture on campus to 

ensure graduate student success. With a student 

body composed of approximately 80% Mexican-

Americans, UTEP offers 22 doctoral degrees, with 

more than half (12) in STEM-related disciplines. 

The Puentes (or “Bridges”) Project at UTEP 

focuses on improving graduate student 

success and has become an integral part of the 

institutionalization of graduate student-centered 

programs. It provides professional development 

opportunities for graduate students; invites 

PAESMEM awardees and others to speak as part 

of its Excellence in Mentoring Lecture Series; 

supports a dissertation studio for doctoral 

students; and convenes an annual graduate 

research expo that features student work. It 

also provides a supportive system for doctoral 

students and their mentors to develop mentoring 

plans and track their degree progress online. This 

includes a Milestones Agreement for both doctoral 

students and their mentors; regular use of data 

for continuous improvement of activities aimed 



at graduate students; and a campus mentoring 

awards program that recognizes graduate faculty 

for excellence in the mentoring of graduate 

students and postdoctoral scholars at an annual 

mentoring reception. To manage these activities, 

the graduate school supports a director of graduate 

student professional development and invests in a 

sustained program of academic and professional 

development activities, Flores reported. 
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University of Texas at El Paso, 
Excellence Through Mentoring 

The PUENTES project was originally funded by 

the U.S. Department of Education, from 2010 

to 2015. Since then, the project has evolved 

into a rich professional development program 

for graduate students that provides several 

enrichment opportunities. It also recognizes 

the value of mentoring and recommends that 

graduate students and postdocs actively seek 

mentoring relationships with faculty members 

at the University of Texas at El Paso (UTEP), 

and in their field at other institutions. 

Faculty mentoring of students and postdocs 

is part of the university’s commitment to 

“Access and Excellence” in higher education. 

Students and postdocs are encouraged to have 

multiple faculty mentors (as well as non-university professional mentors), who are encouraged to introduce mentees 

to established people in the field, teach norms and best practices of the discipline, and work with mentees to create an 

individual development plan. 

Mentors and mentees also have opportunities to learn more about effective mentoring. The Excellence in Mentoring 

Lecture Series (EMLS) hosts recognized mentors from national research institutions, including PAESMEM awardees, as 

guest speakers, who present both general and discipline-focused talks. Post-event surveys have shown that graduate 

students find the EMLS to be both impactful and positive, allowing them to meet other students who have similar 

goals and academic experiences. Faculty have also learned more about how to mentor effectively. Additionally, the 

EMLS has strengthened existing mentor-mentee relationships by encouraging them to discuss and set academic and 

professional growth expectations after attending these presentations.

Creating a strong mentoring culture has had an even broader impact on campus. For example, UTEP ranks first 

nationally in the number of Hispanic graduates in mathematics and engineering, and third nationally in the total 

number of bachelor’s degrees awarded to Hispanics generally. 

For more information, see  

https://www.utep.edu/graduate/PD/mentoring.html and  

https://www.utep.edu/graduate/faculty/mentoring.html.

Photo courtesy of Benjamin Flores, University of Texas at  El Paso (UTEP) a 

2008 PAESMEM recipient.
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Research Mentoring at a 
Northeastern Hispanic-
Serving Institution: PRISM 

Anthony Carpi, dean of research at John 

Jay College of Criminal Justice and a 2011 

PAESMEM awardee, presented background 

on a research mentoring program he has 

been involved with since the early 2000s: 

the Program for Research Initiatives in 

Science and Math (PRISM). John Jay 

College is the largest Hispanic-serving 

institution (HSI) in the Northeast; its student 

body comprises 63% underrepresented 

minorities (predominantly Hispanic or 

African-American), 57% female and 61% 

first-generation college students. Sixty-seven 

percent of the students receive financial aid, 

and half come from households earning less 

than $30,000. 

Carpi reported that students at John Jay 

often had talent and skills but no sense of 

opportunities, reflected in part in the low 

numbers of students pursuing STEM Ph.D.s. 

The PRISM program was established to 

provide intensive research training, two 

or more years of mentoring, professional 

development, stipends, and conference 

travel. In 10 years, the college went from five 

students per year pursuing a STEM Ph.D. 

to the current rate of 70 students per year 

working toward a Ph.D. 

Carpi also noted that the key factor in 

establishing a successful mentoring program 

was building relationships, both one-on-one 

and via social media (e.g., Facebook, Twitter 

and Snapchat). The faculty had to learn to be 

supportive and to believe in their students, 

which required maturing as mentors. The 

program has become so successful at John Jay 

that STEM faculty now compete for students to 

work in their labs, according to Carpi. 

John Jay College Mentoring Program

The Department of Science at John Jay College began 

as a technician-training program in forensic science. But 

while more than 500 undergraduates entered the program 

in 2000, only 13 graduated, with minority students less 

likely to graduate overall. To address this loss of student 

potential, the college instituted undergraduate research 

experiences starting during a student’s first year on campus. 

Since then the college has grown the department into 

a research-oriented science program, offering degrees 

through a doctorate in criminal justice. It even changed 

the department’s mission to reflect the success of this 

new approach: “To equip students with the skills needed to 

pursue advanced educational opportunities, and to prepare 

them to become scientific professionals.”

This new approach, eventually named the Program for 

Research Initiatives in Science and Math, or PRISM, was 

introduced to help prepare students to work as professional 

scientists by introducing them to research through seminars 

and special orientations, followed by research training 

courses. Those who succeed in the sophomore-level training 

course can then work in a faculty mentor’s laboratory, 

based on their research interests. Undergraduates receive 

stipends, money for research supplies, and travel funds to 

attend scientific meetings, social-professional events and 

career development sessions. After the introduction of 

PRISM, graduation rates increased nearly threefold, and this 

included black and Hispanic students. The number of faculty 

involved with mentoring also increased (Carpi et al., 2013, 

and Carpi et al., 2016).

For more information, see 

https://www.youtube.com/

watch?v=8Lt4Oyv1t7Q&feature=youtu.be.

Photo courtesy of Anthony Carpi, John Jay College of Criminal 

Justice, (second from left), a 2008 PAESMEM recipient.
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“I define mentoring as a developmental experience intended to help students 
develop, increase their capacity to learn and encourage persistence in the field.

” — BECKY WAI-LING PACKARD, 2015

To set the stage for the meeting and engage 

meeting participants in advancing STEM mentoring 

programs nationwide, several leaders from NSF, 

including Sylvia James, Tasha R. Inniss and William 

Lewis, and PAESMEM program directors Nafeesa 

Owens and Martha James, urged attendees to find 

ways to build upon existing national programs and 

networks designed to help all students achieve in 

STEM education and careers. In addition to NSF, 

over the course of the 2017 three-day meeting, 

participants heard presentations by national 

programs and funding agencies such as the 

Howard Hughes Medical Institute, NIH, NSF, and 

the U.S. Department of Agriculture (USDA). The 

following provides a brief overview of some of these 

government initiatives.

Howard Hughes Medical Institute

The Howard Hughes Medical Institute (HHMI) 

supports a number of undergraduate and graduate 

programs that provide opportunities for future 

scientists to learn in inclusive educational and 

research communities. As part of its commitment 

to promote the success of all students through its 

grant-making programs, HHMI has established a 

program to encourage colleges and universities 

to broaden access to STEM education for all 

students. This innovative approach emphasizes the 

importance of mentoring, as well as changing the 

institutional culture and faculty reward structures 

to value a more inclusive teaching and learning 

environment at all levels. 

This change of focus from “fixing the student” 

to improving the institution to become more 

student-centered and inclusive will be monitored 

by external evaluators organized by the Association 

of American Colleges and Universities (AAC&U). 

The AAC&U commission will track the progress 

of colleges and universities funded by HHMI, 

monitoring outcomes such as improvements to 

more student-centered teaching and learning 

environments; more inclusive introductory science 

curriculum that encourages all students to excel; 

CHAPTER 3
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and supportive student mentoring and advising. 

HHMI will also look to funded institutions to 

demonstrate a commitment to the sustainability of 

these more inclusive, student-centered programs. 

For more information, see  

https://www.hhmi.org/news/33-schools-support-

diversity-and-inclusion-campus-through-2018-

hhmi-inclusive-excellence

National Institutes of Health — 
National Institute of General 
Medical Sciences 

Faced with declining numbers of women and 

underrepresented minority students on the 

biomedical academic pathway, the NIH’s National 

Institute of General Medical Sciences (NIGMS) 

has adapted its funding criteria to include an 

emphasis on how well grantees are including and 

training a diversity of students. These changes are 

designed to support the development of diverse 

scientists while focusing on skills development, 

rigor, reproducibility and responsible conduct. It 

also addresses conflicts in the research incentive 

structure and encourages the use of evidence-

based educational and mentoring practices. 

For more information, see 

https://www.nigms.nih.gov/training/diversity/

NIH-NIGMS has also created a Diversity 

Program Consortium that includes the Building 

Infrastructure Leading to Diversity (BUILD) 

program that targets students, faculty and 

institutions, taking a scientific approach to 

interventions; a National Research Mentoring 

Network (NRMN) that promotes and provides 

mentoring to diversify the biomedical research 

workforce; and a Coordination and Evaluation 

Center (CEC) that tests interventions to better 

promote research careers in the biomedical 

sciences. In addition, NIGMS supports a number 

of diversity-focused programs designed to 

assist students as they advance through their 

academic careers, from two-year colleges through 

postdoctoral research. 

For more information, see  

https://www.nigms.nih.gov/training/dpc/Pages/

default.aspx 

National Science Foundation 
— Inclusion across the Nation 
of Communities of Learners of 
Underrepresented Discoverers 
in Engineering and Science 
(INCLUDES)

The NSF’s Inclusion across the Nation of 

Communities of Learners of Underrepresented 

Discoverers in Engineering and Science (NSF 

INCLUDES) is a relatively new program designed 

to develop talent to build the STEM workforce 

through improving the preparation, participation 

and contributions of those traditionally 

underrepresented or underserved in STEM: 

women, members of racial and ethnic groups, 

persons with disabilities, and persons with low 

socioeconomic status. The goal is to engage 

all students at all levels of STEM education 

and training to encourage a new generation of 

talent and leadership. Over a 10-year period, 

NSF INCLUDES plans to support innovative 

models, networks, partnerships and research that 

contribute to a new generation of STEM graduates 

and to a science and engineering workforce 

that better represents the U.S. population. Pilot 

programs were awarded in 2017, and larger 

alliances and networks were awarded in 2018.

For more information, see  
https://www.nsf.gov/news/news_summ.jsp?cntn_

id=189706

https://www.nsf.gov/news/news_summ.jsp?cntn_

id=296531
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National Science Foundation — 
Tribal Colleges and Universities 
Program

The Tribal Colleges and Universities Program 

(TCUP) provides awards to tribal colleges and 

universities, Alaska Native-serving institutions, and 

Native Hawaiian-serving institutions to promote 

high-quality science, technology, engineering 

and mathematics (STEM) education, research 

and outreach. The program is designed to build 

capacity at qualifying institutions, including 

support for faculty and student development 

and STEM-related facilities, and to increase the 

participation of Native students in STEM studies 

and careers, including tribal college faculty. TCUP 

supports several different projects at TCUP-eligible 

campuses, as well as funding for collaborative 

grants to support specific student research 

opportunities, including pre-engineering education 

and geoscience education Small Grants for 

Research (SGR) are also available for TCUP- 

eligible faculty. 

For more information, see  

https://www.nsf.gov/funding/pgm_summ.

jsp?pims_id=5483

U.S. Department of Agriculture 
— National Institute of Food and 
Agriculture 

The USDA has made a commitment to developing 

the food, agriculture, natural resources and 

human sciences workforce through curriculum 

development, faculty development and 

experiential learning. The National Institute of 

Food and Agriculture (NIFA) mission is to advance 

knowledge of agriculture, the environment, human 

health and well-being, and communities. NIFA 

works to enhance agricultural literacy, increase 

awareness of agricultural careers, increase food 

and agricultural sciences and STEM competence, 

and strengthen the success of K–20 students 

entering the agricultural sciences workforce. 

NIFA primarily serves the network of land 

grant colleges throughout the country and U.S. 

territories, which includes historically black 

colleges and universities (HBCUs) and tribal 

colleges, although it does work with other 

agricultural programs at non-land-grant campuses. 

Many of its programs are directed specifically to 

closing the STEM achievement gap for women  

and underrepresented minorities in agricultural 

science careers. 

For more information, see 

https://www.nifa.usda.gov/about-nifa

A student presents his research at the annual NSF Tribal Colleges 

and Universities Program (TCUP) Research Symposium. Photo 

courtesy of NSF.
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In addition to funding agencies and programs, the 

2017 meeting highlighted some of the nation’s 

leading groups that contribute to building STEM 

capacity and advocate on behalf of women, 

underrepresented/underserved minorities, 

veterans, and persons with disabilities in STEM-

related studies and careers. The following  

provides a brief overview of some of the efforts  

of these organizations.

American Association of 
Community Colleges 

Organized in 1920, the American Association of 

Community Colleges (AACC) represents and 

advocates for more than 1,100 associate degree-

granting institutions, enrolling more than 13 million 

students — almost half of all U.S. undergraduates. 

As part of its commitment to student success, the 

AACC has established a special Commission on 

Diversity, Inclusion and Equity to secure federal 

and private support for community college 

programs that provide opportunities, resources 

and information related to persistence, retention, 

program completion and transfer. The Commission 

puts a special emphasis on creating a seamless 

transfer experience from the community college  

to a four-year institution and is committed to 

building, maintaining and promoting a culture of 

equity and inclusion. 

For more information, see  

https://www.aacc.nche.edu/programs/diversity-

inclusion-equity/

American Indian Higher 
Education Consortium

The American Indian Higher Education Consortium 

(AIHEC) is a network of 37 tribal colleges and 

universities (TCUs) with 75 campuses in 16 

states that works to influence federal policies on 

American Indian higher education. TCUs promote 

higher education opportunities for American 

Indians through programs that are locally and 

culturally based, holistic, and supportive. AIHEC 

goals include ensuring equity and excellence 

in educational opportunity, improving higher 

education affordability and success, and 

strengthening tribal self-determination in 

education. The consortium supports place-based 

research that is meaningful to the community 

and develops problem-based learning from tribal 

perspectives starting in K–12 schools, through 

research and learning experiences developed 

in partnership with other four-year institutions. 

Mentoring has proven to be particularly important 

when working with Native students, especially peer 

and near-peer mentoring programs. 

For more information, see  

http://www.aihec.org/index.html
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University of Pittsburgh 
Human Engineering Research 
Laboratories and the U.S. 
Department of Veteran Affairs 
Program

The Human Engineering Research Laboratories 

(HERL) at the University of Pittsburgh are a 

part of the U.S. Department of Veterans Affairs 

Office of Research and Development known 

as the Center for Wheelchairs and Associated 

Rehabilitation Engineering. Their goal is to create 

a world where all people with disabilities have 

unencumbered mobility and function so that they 

can fully participate in and contribute to society. 

The Laboratories work to improve the mobility 

and function of people with disabilities through 

advanced engineering in clinical research and 

medical rehabilitation. The program also provides 

veterans and service members in transition with 

academic and vocational training opportunities, 

including Experiential Learning for Veterans in 

Assistive Technology and Engineering (ELeVATE), 

which works to reintegrate veterans into college, 

and Advancing Inclusive Manufacturing (AIM), a 

comprehensive vocational training program for 

service members and veterans with disabilities. 

For more information, see  

http://www.herl.pitt.edu/education/veterans/

elevate and http://www.herl.pitt.edu/

South Dakota Science Fairs

Under the leadership of Philip Huebner, director 

of STEM Partnerships in South Dakota, and Peter 

Liptak, with the South Dakota Experimental 

Program to Stimulate Competitive Research (SD 

EPSCoR), the state has established an online 

registration and data management system for 

administering science fairs around the state. The 

system gathers all data from participants in real 

time and can be edited and updated with new 

information as it becomes available. The system 

provides event organizers with the tools they need 

to prepare and run large STEM events, without 

paperwork, and assists with issues such as judging 

that can often slow down an event. Moreover, by 

streamlining and automating the system, science 

fairs are easier to organize and the system can 

provide data for future funding and for tracking 

students with an interest in science. 

For more information, see  

http://sdepscor.org/category/news/diversity/

Rory A. Cooper, the 2011 AAAS Mentor Award recipient (center), 

speaking with Jongbae Kim (one of Cooper’s former students and 

now professor at Yonsei University), Sivashankar Sivakanthan 

(current graduate student working with Cooper), and Dzenan 

Dzafic (doctoral student working with Cooper) talking about 

the Mobility Enhancement Robotic Wheelchair (MeBot) at the 

University of Pittsburg HERL.
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“Mentoring is a two-way learning relationship between a more experienced 
individual and a less experienced one. Mentors typically provide encouragement, 
advice, support and information over an extended period of time. They may 
also afford access to networks and/or champion advancement. Such mentoring 
relationships are ubiquitous and play an essential role in transferring knowledge 
and know-how from one generation to the next.

” — FURMAN ET AL., 2006

The plenary sessions and meeting-wide 

discussions and presentations provided 

background and insights into current programs 

and practices. Meeting participants also had 

opportunities to work in small breakout groups to 

discuss the goals and objectives of the meeting 

in more detail, and to make recommendations for 

advancing best practices nationwide. Breakout 

Session 1 focused on identifying cost-effective and 

scalable STEM career mentoring activities and 

defining metrics to assess their success. Three 

groups discussed these questions, one focusing  

on K–12 students, one on undergraduate students, 

and one on graduate students and early- and mid-

career scientists. 

The next day, Breakout Session 2 focused on 

regional needs and on how PAESMEM and 

AAAS Mentor Award recipients can develop 

and contribute to an action plan for embedding 

mentoring into all STEM programs. The regional 

groups also discussed opportunities for scaling 

up effective research-based STEM educational 

and career mentoring and identifying gaps in the 

knowledge base and other strategies that are still 

needed. 

While each breakout group developed 

recommendations unique to its sector and region, 

many of the recommendations overlapped. For 

example, throughout the meeting, participants 

pointed to the importance of mentoring to ensure 

STEM student academic success, but they 

also pointed to the need for more research and 

improved communications, and recommended 

actions that could help improve STEM mentoring 

overall. They suggested ways to scale up existing 

programs and urged mentoring advocates to 

CHAPTER 5

RECOMMENDATIONS  
AND NEXT STEPS



develop unified goals that will result in improved 

mentoring methods, the creation of STEM 

mentoring communities, and/or programs to 

involve more mentors and mentees. 

Breakout session recommendations and some 

of the steps needed to achieve them have been 

synthesized below for educational programs 

at all levels and for mentoring researchers and 

advocates. Those discussions that were unique to a 

specific group or region are noted accordingly. 

Recommendations for STEM  
Educational and Mentoring  
Programs 

Develop STEM faculty leadership skills. 
To be successful, K–12 schools, colleges and 

universities need to express their support 

for mentoring as an integral part of their 

commitment to student success. This should 

include institutional commitments to mentor 

and support early- and even mid-career STEM 

faculty from underrepresented groups, and to help 

ensure their success as they advance through the 

promotion and tenure process to full professor, or 

the equivalent in other work environments (e.g., 

government agencies or the private sector). 

ACTION ITEM: Provide leadership training 
for all STEM faculty, but particularly 
for women and those from other 
underrepresented groups, and help them 
nurture skills that they can use to advance 
their own careers and that they can share 
with their students.

Identify, develop and support effective 
STEM mentors. 
Participants identified the lack of qualified mentors 

as a serious barrier to scaling up successful 

STEM mentoring programs nationwide. Indeed, 

several participants identified mentor recruitment 

as one of the keys to effective mentoring 

programs since, to be successful, a program 

must have an adequate number of mentors with 

appropriate skills and interests to meet the needs 

of all potential mentees. To build a supportive 

mentoring community, participants emphasized 

the importance of encouraging mentors to 

bring in colleagues, since real change happens 

person-to-person. Others pointed to the need 

for more advocates to promote the importance 

of mentoring on their campus and in their fields 

(e.g., life sciences, physics, engineering), while 

others pointed to a general lack of professional 

development opportunities to learn about diversity, 

noting that social and cultural bias can affect 

learning environments. 

ACTION ITEM: Collect information on 
best practices for recruiting mentors, 
and disseminate proven methods on how 
to ensure that those recruited become 
successful mentors.

Diversify STEM faculty and advisers. 
Too often, the institutional culture, especially in 

the physical sciences and engineering, poses a 

significant barrier to nontraditional students in 

all phases of their career. STEM faculty should 

better reflect the American population as a whole. 

Faculty advisers also should be more open to and 
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Postdoctoral researchers, senior graduate students, faculty 

and administrators meet for Building Future Faculty, a national 

program at North Carolina State University to mentor potential 

faculty in engineering. Photo courtesy of Christine Grant, a 2003 

PAESMEM and a 2015 AAAS Mentor Award recipient.



supportive of diverse graduate students, including 

those who do not aspire to a traditional tenure-

track appointment. 

ACTION ITEM: Hire more STEM teachers and 
faculty from underrepresented groups to 
help make institutions feel more welcoming 
and relevant to all students.

Prepare mentors and mentees  
at all stages of the mentoring process
Several breakout groups noted the importance 

of training and preparing mentors and mentees 

to help them establish productive mentoring 

relationships. At the K–12 level, mentors need to 

understand the difference between instruction and 

mentoring. This “mentoring for mentoring” can 

help all involved develop a sense of ownership in 

the mentoring program and encourage mentees to 

feel a part of the program. It also can help prepare 

near-peer mentors and lay the foundation of 

transforming mentees into future mentors. 

ACTION ITEM: Provide mentors and mentees 
with integrated training so that both 
parties understand what constitutes good 
mentoring, including regular and sustained 
one-on-one interactions, integration of 
inspiration, guidance and the connection to 
opportunities.

Create a supportive mentoring 
community.
A supportive environment encourages mentees to 

build relationships with their mentors, which can 

lead to more successful mentoring. It also helps 

mentees create relationships with each other, 

which can become key to their long-term success 

and persistence. These interactions can occur 

one-on-one, in small groups in real time, and/or 

on social media sites (e.g., Facebook), which are 

effective communication tools that students are 

comfortable using. Social media also facilitates 

regular interaction, which can enhance a sense of 

community and, in some instances, has proven 

successful in helping improve student academic 

success and graduation rates. These widely used 

programs can be especially useful for tracking 

past participants of a program. And while lack of 

adequate financial support will always limit the 

introduction of new programs, resources can 

go beyond money. For example, the availability 

of child care for students at all stages of their 

education as well as for early career scientists can 

make a significant difference in how much time all 

students, particularly women, can devote to their 

education and research.

ACTION ITEM: Create environments 
where mentees can feel safe sharing their 
personal experiences and hopes for the 
future. Sharing personal stories without 
feeling judged can help create a sense of 
community, trust and support. 

Address the problem of implicit  
bias directly. 
Researchers have studied the effects of implicit 

bias — when unconscious beliefs or attitudes affect 

how a person interacts with or judges someone in a 

social, educational or work setting. Developed over 

a lifetime of experience, and usually invisible to the 

person involved, these biases can directly affect 

how faculty relate to their students based on race, 

culture, age, disability or even appearance. As one 

group noted, most faculty now receive training on 

diversity and inclusion, but more training is clearly 

needed on issues related to implicit bias, as well as 

unacknowledged privilege and fixed mindsets. 

ACTION ITEM: Initiate conversations 
about implicit bias, provide professional 
development opportunities at the beginning 
of new programs, and engage faculty from 
minority-serving institutions to mentor the 
mentors on ways to address these more 
pervasive issues.
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Recognize mentoring in promotion and 
tenure guidelines. 
Many agreed that promotion and tenure practices 

present a formidable challenge to advancing 

the goals of mentoring. If the formal promotion 

process acknowledged and professionally 

rewarded teachers and faculty for successfully 

mentoring diverse students in their STEM 

classrooms, departments and laboratories, then 

more faculty would see mentoring as part of their 

job. More research faculty also need to get involved 

with mentoring. As one participant quipped about 

improving mentoring overall: “White males need to 

do more.”

ACTION ITEM: Work with departmental and 
administrative leaders to have mentoring 
recognized in tenure and promotion 
decisions.

Embed mentoring in the curriculum, 
courses and teaching labs.
Most participants agreed that to be successful, 

mentoring should be embedded into the regular 

STEM programs, including courses and labs, 

whenever possible, and ideally should be part of 

multiyear programs. Participants also noted that 

mentoring programs should be institutionalized 

from the beginning, and that the emphasis 

should be on finding ways to “fix” the institution 

and not just focus on “fixing” the student. As the 

undergraduate mentoring group emphasized, 

fixing the institution is the most cost-effective 

and scalable approach of all the ideas the group 

discussed. 

NEXT STEPS: Invest in long-term 
professional development for faculty, staff 
and administrators, and embed mentoring 
in learning environments from the beginning 
(in classrooms, labs, etc.) rather than as an 
add-on later.

Think in terms of sustainability. 
Since many programs are funded through external 

support, either as part of a research grant or 

through other external funding, sustainability 

presents a real challenge to implementing 

and scaling up mentoring programs. As many 

discussed, even though most external grant 

funding requires some sort of commitment to the 

sustainability of programs, there is often a lack 

of understanding of what sustainability means or 

what it might look like once that external support 

is no longer available. At least one group (K–12) 

noted that mentoring may not be as valued by an 

institution because it takes so long, often many 

years, for its real impact to be seen. 

NEXT STEPS: Secure well-defined 
commitments for sustainability of mentoring 
programs as part of the grant review process, 
and promote the institutionalization of 
existing ones.

Recommendations for Researchers 
and Mentoring Advocates

Identify evidence-based programs. 
Some of the gaps discussed by the breakout 

groups might be partially met through a better 

understanding of what is currently available 

for K–12 students, STEM undergraduate and 

graduate students, and early-career scientists. 

Some recommended conducting a survey of all 

PAESMEM and AAAS Mentor Award recipients 

and then sharing and disseminating the results 

by creating a national database; others suggested 

sorting results by region, providing a way to 

track what is happening in schools, colleges, 

universities and other nearby science venues, such 

as museums and STEM workplaces. Gathering 

data on the availability of funding and resources 

(including in-kind) in support of STEM mentoring, 

as well as data on what gaps remain and how these 

might be filled to disseminate and scale large-scale 

mentoring efforts, would also be an important 

contribution.
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NEXT STEPS: Collect data on successful 
collaborative projects, mentoring programs, 
and research and other programs that 
include a mentoring component, and 
solicit information on appropriate tools, 
resources and sources of information that 
have proven to be useful in facilitating and/
or enhancing mentoring (e.g., mentornet.
org, cimerproject.org, the National Research 
Mentoring Network, Entering Mentoring by 
Pfund et al.).

Adapt existing research-based 
programs for different applications.
A successful program might be effective and 

reliable for one group, but it might not work for 

all mentees without some adaptation for specific 

groups or with different groups at the same time. 

In K–12 learning environments, for example, 

adaptation could prove to be difficult or time-

prohibitive, so identifying appropriate end users 

would also help educators sort through the wealth 

of available resources. Accessibility challenges 

must also be considered, since these may 

necessitate different approaches to serve different 

populations (e.g., individuals with disabilities, those 

without access to technology, challenges related  

to age).

NEXT STEPS: Identify how successful 
mentoring programs might be adapted for 
diverse STEM students and mentees, from 
K–12 students to early-career scientists. Also 
include an overview of resources and tools 
that are still needed or that must be adapted 
for different end users.

Advocate for and conduct more 
research in all areas of STEM 
mentoring. 
Both the featured speakers and participants in 

the breakout groups agreed that more research 

is needed to advance mentoring as a legitimate 

part of STEM education and practice at all levels, 

from K–16 students to early-career scientists. 

STEM mentors can learn from existing mentoring 

research and bring the results of that research into 

STEM classrooms and labs. 

NEXT STEPS: Identify more successful 
STEM mentoring programs and models of 
success, define how successful mentors 
and mentees interact, and develop a better 
understanding of the full spectrum of 
pathways for a STEM mentee, including 
successful methods of communication for 
mentors and mentees. 

Develop metrics for measuring success.
Demonstrating the impact and success of 

mentoring needs to be part of any STEM mentoring 

program, and several projects have tested their 

results. Christine Pfund and her co-authors 

assembled a table of potential metrics for 

improving and assessing mentoring relationships, 

but none of the attributes they listed have been 

studied with diverse mentees, across different 

research mentoring relationships or careers (Pfund 

et al., 2016). Clearly, more work needs to be done 

in this area. Meeting participants acknowledged 

this “gap,” with some noting that without agreed-

upon metrics, programs lack a way to monitor 

successes (and failures) and share the impact of 

long-term STEM mentoring initiatives. 

NEXT STEPS: Develop and test metrics 
for successful STEM mentoring, including 
how to assess mentoring relationships as 
students progress through their academic 
careers, starting as early as K–12 through 
early- and mid-career.
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Improve outreach about the 
importance of mentoring. 
One of the more consistent recommendations 

for programs, researchers and advocates alike 

was the need for improved communications and 

outreach regarding the importance of mentoring, 

which participants interpreted in different ways. 

For example, some called for better outreach 

to professional societies, university groups and 

others to advocate for student mentoring. Many 

also emphasized the importance of one-on-

one communication to transfer information at 

national meetings such as AAAS and other large 

professional society meetings, and to use those 

meetings to recruit more mentors. 

ACTION ITEM: Explore ways to leverage 
existing communications systems (e.g., 
newsletters, professional journals, social 

media and websites) and contributions to 
PAESMEM.net to write about mentoring 
research, celebrate success stories and 
share information about the importance  
of mentoring. 

Disseminate best practices. 

Scaling up mentoring programs also requires a 

commitment to disseminating best practices and 

programs, as well as tested tools and resources 

that can be shared at professional organizations 

and other regional and national meetings. 

Plus, successful dissemination requires an 

understanding of the complexity of the problems 

that mentor/mentee relationships are designed 

to address. A one-size-fits-all approach does not 

necessarily apply to STEM mentoring. 
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Karen Butler-Purry, the AAAS 2005 Mentor Award recipient (second from the left), with students at Texas A&M University. Butler-Purry 

is Professor, Electrical and Computer Engineering and Associate Provost for Graduate and Professional Studies.
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NEXT STEPS: Create a speakers’ bureau to 
disseminate best practices at professional 
society meetings and other venues, including 
webinars on the importance of mentoring, 
and pursue national conferences, such as the 
Gordon Conference or Keystone Conference, 
to raise awareness of mentoring, and ideally 
produce a national report and a more 
universal call to action. 

Organize locally, act nationally. 

Participants generally agreed that mentoring 

should be addressed nationally, since the lack of 

representation in STEM disciplines and the STEM 

workforce is a national concern, and it is easier 

and more efficient to focus on specific issues, such 

as developing programs for mid-career scientists 

or professional development opportunities for 

K–12 teachers, at the national level. That said, 

however, they also discussed the importance of 

regional opportunities for advancing mentoring 

activities, as well as creating local and regional 

networks to develop strategies and ideas that 

can serve as models at the national level. These 

smaller networks have the advantage of being 

able to communicate and meet more regularly, 

and they have the potential to be more effective at 

identifying the availability of local and/or regional 

resources. 

NEXT STEPS: Identify local networks that 
can coordinate with regional coordinators 
and national networks, and create a list 
of local, regional and national challenges 
to implementing successful mentoring 
programs that these networks can begin  
to address. 

Karina M. Tirado-Gonzalez and Luis A. Colón (the 2009 AAAS 

Mentor recipient) in the laboratory at the University at Buffalo, 

State University of New York. Tirado-Gonzalez defended her 

Ph.D. dissertation in 2017 and is now at Eli Lily. Luis A. Colón is 

the A. Conger Goodyear Professor of Chemistry and Associate 

Dean for Graduate and Postdoctoral Education.
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“Know where you are going and how you want to get there.

” — PAESMEM AND AAAS MENTOR AWARD MEETING, 2017

Throughout the meeting, participants emphasized 

that mentoring is helping build the future of 

the country by supporting and encouraging the 

success of all students in STEM studies and 

careers. And throughout the country, mentoring 

programs continue at both an individual and 

an institutional level to share strategies, involve 

existing STEM educational programs, engage 

a variety of stakeholders, and work with K–12 

students, schools and informal venues. 

Over the past 25 years, much has been learned 

about what works, but more research is needed, 

and more work remains to be done. Fortunately, 

Presidential and AAAS Mentor Award recipients 

are well-positioned to play an important role in 

advancing mentoring nationwide. To this end, 

awardees should:

•  Educate stakeholders about the complexity of 

mentoring a diverse student body and STEM 

workforce, a challenge that calls for serious study.

•  Take the lead on mentoring research, 

investigating what works (and what doesn’t) for 

K–12 students through early- and mid-career 

STEM professionals.

•  Help develop agreed-upon metrics that effectively 

measure mentoring successes across programs, 

across institutions and over time. 

•  Advocate locally and nationally for greater 

investment in professional development and 

training for both mentors and mentees to ensure 

that both benefit from — and can build upon 

— what is known about successful mentoring 

relationships.

•  Serve as role models, taking the lead in 

embedding successful mentoring programs 

into STEM classrooms and research labs to 

make mentoring an integral part of teaching and 

learning for all students. 

•  Ensure that educational and other STEM 

institutions understand that they need to address 

their own failures first rather than just focusing on 

“fixing” their students. 

CHAPTER 6

SUMMING UP
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•  And most important, speak out about mentoring 

nationwide. Awardees’ voices need to be heard.

“Know where you are going and how you want to 

get there,” one meeting participant advised. For 

STEM mentoring and the PAESMEM and AAAS 

Mentor Award recipients the journey has been a 

long and rewarding one, with students at every 

stage of their academic and professional careers 

— and the mentors themselves — benefiting 

from all that has been learned. And yet, for STEM 

mentoring to have a lasting effect, there is still a 

long way to go. The journey continues.

Juan E. Gilbert, a 2011 PAESMEM and the 2014 AAAS Mentor Award recipient, with students at the University of Florida. Gilbert is the 

Andrew Banks Family Preeminence Endowed Professor and Chair of the Computer & Information Science & Engineering Department at 

the University of Florida where he leads the Human-Experience Research Lab.
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Appendix 1: Recipients of the AAAS and PAESMEM Awards 

Table A— AAAS Mentor Award Recipients 

Erika Camacho (2019) 
Arizona State University

Keivan Stassun (2018) 
Vanderbilt University

Ami Radunskaya (2017) 
Pomona College

Christine Grant (2015) 
North Carolina State University

Juan Gilbert (2014) 
University of Florida

Paul B. Tchounwou (2013) 
Jackson State University

Cato Thomas Laurencin (2012) 
University of Connecticut

Rory A. Cooper (2011) 
University of Pittsburgh

Joseph M. DeSimone (2010) 
North Carolina State University

Luis Colon (2009) 
University at Buffalo, The State 

University of New York

Sylvia T. Bozeman (2008) 
Spelman College

Carlos Castillo Chavez (2007) 
Arizona State University

Gary S. May (2006) 
Georgia Institute of Technology

Karen Butler-Purry (2005) 
Texas A&M University

Jagannathan Sankar (2004) 
North Carolina A&T State 

University

Michael F. Summers (2003) 
University of Maryland,  

Baltimore County

Leticia Marquez-Magana 
(2001) 
San Francisco State University

Lisa A. Pruitt (2000) 
University of California, Berkeley

Luz Claudio (1999) 
Mount Sinai Hospital

Su-Seng Pang (1998) 
Louisiana State University

Karan L. Watson (1998) 
Texas A&M University

Judy Goldsmith (1997) 
University of Kentucky

Derrick K. Rollins Sr. (1996) 
Iowa State University

Diana Cox-Foster (1995) 
Pennsylvania State University

Joseph Francisco (1994) 
University of Nebraska-Lincoln

Carol Gross (1993) 
University of California,  

San Francisco

APPENDICES
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Table A— AAAS Lifetime Mentor Award Recipients 

Elisabeth Gwinn (2019) 
University of California,  

Santa Barbara

Linda Sealy (2018) 
Vanderbilt University

Margaret Warner Washburne 
(2016) 
The University of New Mexico

Saundra McGuire (2015) 
Louisiana State University

Barbara Horwitz (2014) 
University of California, Davis

Andrew Tsin (2013) 
University of Texas,  

Rio Grande Valley

Alice M. Agogino (2012) 
University of California, Berkeley

Bobby Wilson (2011) 
Texas Southern University

Joel D. Oppenheim (2010) 
NYU School of Medicine

Diola Bagayoko (2009) 
Southern University

Percy A. Pierre (2008) 
Michigan State University

Raymond L. Johnson (2006) 
University of Maryland

Sheila E. Browne (2005) 
Mount Holyoke University

Rhonda J. Hughes (2004) 
Bryn Mawr College

Carlos F. Gutierrez (2003) 
California State University,  

Los Angeles

Neena B. Schwartz (2002)* 
Northwestern University

Etta Zuber Falconer (2001)*  
Spelman College

James H. M. Henderson 
(2001)* 
Tuskegee University

Evelyn L. Hu (2000) 
Harvard University

William E. Spicer (2000)* 
Stanford University

Isiah M. Warner (1999) 
Louisiana State University

Helen Davies (1998) 
University of Pennsylvania

Richard A. Tapia ( 1997)  
Rice University

Joseph G. Gall (1996) 
Carnegie Institution for Science

William M. Jackson (1996) 
University of California, Davis

Lawrence Irwin Gilbert (1995)* 
University of North Carolina at 

Chapel Hill

Joe Martinez (1994) 
University of Illinois at Chicago

Mary W. Gray (1994) 
American University

John Watson (1993) 
University of California,  

San Francisco

Lewis Lipsitt (1993) 
Brown University

Abdulalim Abdullah Shabazz 
(1992)*  

Clark Atlanta University

Lafayette Frederick (1991)* 
Tuskegee University

Anthony J. Andreoli (1991)* 
University of California,  

Los Angeles

* Deceased
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Table B— Presidential Awards for Excellence in Science, Mathematics and 
Engineering Mentoring (PAESMEM) Awardees

Recipients by Year of Award

2016
Individual Awards

Alice M. Agogino, University of California, Berkeley

Reginald Blake, New York City College of Technology

Tanja Karp, Texas Tech University

Gillian Knapp, Princeton University

Daniel Schwartz, University of Washington

Melissa Simon, Northwestern University at Chicago

Graça Vicente, Louisiana State University

Organizational Awards

New Mexico Mathematics, Engineering, Science Achievement (NM MESA)

Science on Wheels Peer Mentoring Educational Center, Puerto Rico

University of California, Santa Cruz, Institute for Scientist & Engineer Educators (SEE)

Washington State University, Team Mentoring Program (TMP) 

2015
Individual Awards

Gilda Barabino, City College of New York

Paulinus Chigbu, University of Maryland, Eastern Shore

Dan Dimitriu, San Antonio College

Matthew R. Gilligan, Savannah State University

Glenn Lee, Waialua High and Intermediate School, Hawaii

Ann L. Chester McGraw, West Virginia University

Zaida C. Morales-Martinez, Florida International University

John A. Pollock, Duquesne University

Michael L. Romero, Tufts University

Elba Elisa Serrano, New Mexico State University

Elena Bautisa Sparrow, University of Alaska, Fairbanks

Paul B. Tchounwou, Jackson State University

Organizational Awards

Morehouse College, Enhancing Diversity in Graduate Education (EDGE) Program

Vanderbilt University, Center for Science Outreach
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Recipients by Year of Award

2014
Individual Awards

Erika Tatiana Camacho, Arizona State University

Maria Delores Cimini, State University of New York at Albany

John K. Haynes, Morehouse College

Jennifer Karlin, South Dakota School of Mines and Technology

Jorge Lopez, University of Texas, El Paso

Dorceta Taylor, University of Michigan

Keivan Stassun, Vanderbilt University

Joshua Villalobos, El Paso Community College

Organizational Awards

Drexel University, Academy of Natural Sciences Women in Natural Science (WINS)

Earth Science Women's Network 

Great Minds in STEM (GMiS)

IGNITE Worldwide

Louisiana State University, Office of Strategic Initiatives

National Center for Women & Information Technology: Aspirations in Computing

University of Minnesota, National Center for Earth-Surface Dynamics (NCED)

Society for Neuroscience Scholars Program

2013
Individual Awards

Luis Colón, State University of New York, Buffalo

Anne E. Donnelly, University of Florida

Lorraine Fleming, Howard University

John Matsui, University of California, Berkeley

Beth Olivares, University of Rochester

Sandra Petersen, University of Massachusetts, Amherst

Julio Soto, San Jose State University

2012
Individual Awards

Sheila M. Humphreys, University of California, Berkeley

Murty S. Kambhampati, Southern University, New Orleans

Raymond L. Johnson, University of Maryland

Gary S. May, Georgia Institute of Technology

Tilak Ratnanather, Johns Hopkins University

Table B—Presidential Awards for Excellence in Science, Mathematics and 
Engineering Mentoring (PAESMEM) Awardees (continued)



Recipients by Year of Award

Elizabeth A. Parry, North Carolina State University

John B. Slaughter, University of Southern California

Institutional Awards

GeoFORCE, University of Texas

2011
Individual Awards

Winston Anderson, Howard University

Juan E. Gilbert, Clemson University

Jo Handelsman, Yale University

Shaik Jeelani, Tuskegee University

Andrew Tsin, University of Texas at San Antonio

Mary Lou Soffa, University of Pittsburgh

Organizational Awards

Camp Reach, Worcester Polytechnic Institute

Cornell University, Diversity Programs in Engineering

The Mathematical and Theoretical Biology Institute, Arizona State University

Stanford University Medical Youth Science Program

University of California, San Francisco Science &  
Health Education Partnership High School Intern Program

2010
Individual Awards

Solomon Bililign, North Carolina A&T State University

Peggy Cebe, Tufts University

Roy Clarke, University of Michigan, Ann Arbor

Amelito Enriquez, Cañada College

Karen Panetta, Tufts University

Organizational Awards

ACE Mentor Program of America, Connecticut

Northwestern University Feinberg School of Medicine,  
Women's Health Science Program for High School Girls and Beyond

Ocean Discovery Institute, San Diego, California
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Table B—Presidential Awards for Excellence in Science, Mathematics and 
Engineering Mentoring (PAESMEM) Awardees (continued)



Recipients by Year of Award

2009
Individual Awards

Richard L. Cardenas, St. Mary's University

Anthony Carpi, John Jay College of Criminal Justice, City University of New York

Isaac J. Crumbly, Fort Valley State University

Douglass L. Henderson, University of Wisconsin-Madison

Bruce A. Jackson, Massachusetts Bay Community College*

Marigold L. Linton, University of Kansas

Maja J. Mataric, University of Southern California

Gerard F. R. Parkin, Columbia University

Julio J. Ramirez, Davidson College

Michelle A. Williams, University of Washington

Organizational Awards

Grinnell College Science Project

State University of New York, Purchase College,  
Baccalaureate and Beyond Community College Mentoring Program

Stevens Institute of Technology, Center for Innovation in Engineering and Science Education

University of Illinois-Chicago, Women in Science and Engineering Mentoring Initiatives,  
Center for Research on Women and Gender 

2008
Individual Awards

Frank T. Bayliss Jr., San Francisco State University

Goldie S. Byrd, North Carolina A&T State University

Suzzette F. Chopin, Texas A&M University, Corpus Christi

Nancy L. Elwess, SUNY College, Plattsburgh

Benjamin C. Flores, University of Texas, El Paso

Ashanti Johnson, University of South Florida and Institute for Broadening Participation

Susan M. Kauzlarich, University of California, Davis

Philip Kutzko, University of Iowa

Cato T. Laurencin, University of Connecticut

Richard Zare, Stanford University

Organizational Awards

Project Exploration, Chicago, Illinois

Maria Mitchell Association, Undergraduate Astronomy Research Mentoring
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Table B—Presidential Awards for Excellence in Science, Mathematics and 
Engineering Mentoring (PAESMEM) Awardees (continued)



Recipients by Year of Award

2007
Individual Awards

Laura Lynne J. Bottomley, North Carolina State University

Lesia L. Crumpton-Young, University of Central Florida

Patricia A. DeLeon, University of Delaware

Jerzy R. Leszczynski, Jackson State University

Mary Anne Nelson, University of New Mexico

Steven B. Oppenheimer, California State University, Northridge

Kennedy J. Reed, Lawrence Livermore National Laboratory, University of California

Kenneth S. Sajwan, Savannah State University

Organizational Awards

The Leadership Alliance, Brown University

2006
Individual Awards

David B. Allison, University of Alabama at Birmingham

Juan F. Arratia, Universidad Metropolitana, Puerto Rico

Frances A. Draughon, University of Tennessee

Jonathan F. K. Earle, University of Florida

Ricardo B. Jacquez, New Mexico State University

George C. Lee, University of Buffalo, State University of New York (SUNY)

Saundra Y. McGuire, Louisiana State University

Joe Omojola, Southern University of New Orleans (SUNO)

Gayle R. Slaughter, Baylor College of Medicine

Judith A. Todd, Pennsylvania State University

Organizational Awards

Ecological Society of America (ESA) SEEDS Program

2005
Individual Awards

Alonzo Ashley, Stanford University

Sarwan Dhir, Fort Valley State University

Tanya Furman, Pennsylvania State University-University Park

Joseph A. Gardella, Jr., State University of New York at Buffalo

Rosemary Gillespie, University of California, Berkeley

Jong Pil Lee, State University of New York College at Old Westbury*
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Table B—Presidential Awards for Excellence in Science, Mathematics and 
Engineering Mentoring (PAESMEM) Awardees (continued)
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David Pagni, California State University, Fullerton

Ashok Puri, University of New Orleans

Cheryl Schrader, Boise State University

Sheryl Tucker, University of Missouri, Columbia

Organizational Awards

University of California, Irvine, Minority Science Program (UCI-MSP)

2004
Individual Awards

Lenore Blum, Carnegie Mellon University

Barbara Burke, California State Polytechnic University, Pomona

Charlena Grimes, Washington State University

Richard Ladner, University of Washington

Jeffrey Russell, University of Wisconsin, Madison

Herb Schroeder, University of Alaska, Anchorage

John Warner, University of Massachusetts, Lowell

Steven Watkins, Louisiana State University and A&M College

Elizabeth Yanik, Emporia State University, Kansas

Organizational Awards

American Society for Cell Biology (ASCB)

Miami Museum of Science, Inc

Native Americans in Marine and Space Sciences (NAMSS) Program, Oregon State University

Society for the Advancement of Chicanos and Native Americans in Science (SACNAS)

University of Iowa, Department of Mathematics 

2003
Individual Awards

Chellu Chetty, Savannah State University

Denice D. Denton, University of Washington*

Christine Grant, North Carolina State University

Linda Hayden, Elizabeth City State University

Rudolf Henning, University of South Florida*

Ellis Ingram, University of Missouri, Columbia

Calvin Mackie, Tulane University

Lisa Pruitt, University of California, Berkeley

Margaret Werner-Washburne, University of New Mexico
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Table B—Presidential Awards for Excellence in Science, Mathematics and 
Engineering Mentoring (PAESMEM) Awardees (continued)



Recipients by Year of Award

Organizational Awards

Alfred P. Sloan Foundation, Increasing Ph.D.s for Underrepresented Minorities Program

American Physiological Society (APS)

Center for the Advancement of Hispanics in Science & Engineering Education (CAHSEE)

Computing Research Association (CRA-W),  
Committee on the Status of Women in Computing Research

National Society of Black Engineers (NSBE)

New York State Education Department, Science and Technology Entry Programs (STEP)

University of California at Riverside, CONNECT 

Women in Engineering Program (WEP) at Pennsylvania State University

2002
Individual Awards

Enrique V. Barrera, Rice University

R. David Bynum, State University of New York at Stony Brook

Louis Dale, University of Alabama, Birmingham

Fiona M. Goodchild, University of California, Santa Barbara

Robert M. Gray, Stanford University

Steven G. Greenbaum, Hunter College of the City University of New York

Chung-Chiun Liu, Case Western Reserve University

Martha L. Mecartney University of California, Irvine

Sara J. Wadia-Fascetti, Northeastern University

Sara L. Young, Montana State University, Bozeman

Organizational Awards

Arizona Mathematics, Engineering, Science Achievement (MESA)

Arizona State University,  
Strengthening the Understanding of Mathematics and Sciences (SUMS) Institute

Raytheon Company College/Pre-College Mentoring Engineering Program

Timbuktu Academy, Southern University and A&M College

Western Washington University, Shannon Point Marine Center,

Women in Engineering Programs and Advocates Network (WEPAN)
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Table B—Presidential Awards for Excellence in Science, Mathematics and 
Engineering Mentoring (PAESMEM) Awardees (continued)



Recipients by Year of Award

2001
Individual Awards

Earlene Armstrong, University of Maryland, College Park 

Pamela H. Dase, Centennial High School, Columbus, Ohio Public Schools

Clinton H. Dixon, Fort Valley State University

Mary W. Gray, American University

Judith K. Gwathmey, Boston University School of Medicine

Bharati Mehrotra, Tougaloo College

Therese Ann Markow, University of Arizona, Tucson

Max Warshauer, Southwest Texas State University, San Marcos 

Melvin R. Webb, Clark Atlanta University

Theodore R. Williams, The College of Wooster*

Organizational Awards

American Association for the Advancement of Science (AAAS)  
Project on Science, Technology, and Disability

American Chemical Society, Project SEED and the ACS Scholars

Contra Costa College, Center for Science Excellence, San Pablo, CA 

Maryland Mathematics, Engineering, Science Achievement (MESA) Program,  
Johns Hopkins University

MentorNet, College of Engineering, San Jose State University

National Technical Institute for the Deaf, Rochester Institute of Technology

Olin-Yale-Bayer-New Haven Public Schools Science Fair Program

Significant Opportunities in Atmospheric Research and Science (SOARS),  
University Corporation for Atmospheric Research (UCAR)

University of Denver, Department of Engineering

University of North Texas Health Science Center, Office of Outreach,  
Graduate School of Biomedical Sciences

2000
Individual Awards

Daniel L. Akins, City College of New York

James F. P. Cotter, University of Minnesota, Morris

Vallie W. Guthrie, North Carolina A&T State University

Glenn D. Kuehn, New Mexico State University, Las Cruces

Juan Lopez-Garriga, University of Puerto Rico, Mayaguez

Abdulalim Abdullah Shabazz, Lincoln University*

Carlos G. Spaht, II, Louisiana State University, Shreveport
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Table B—Presidential Awards for Excellence in Science, Mathematics and 
Engineering Mentoring (PAESMEM) Awardees (continued)



Recipients by Year of Award

Michael F. Summers, University of Maryland, Baltimore County

Luis P. Villarreal, University of California, Irvine

Maria Elena Zavala, California State University, Northridge

Organizational Awards

American Society for Microbiology (ASM), Board of Education and Training 

California Mathematics, Engineering, Science Achievement (MESA) 

Committee on Institutional Cooperation (Big Ten) Summer Research Opportunities Program

Humboldt State University, Indian Natural Resources, Sciences and Engineering Program

North Carolina State University, Raleigh, College of Engineering Programs for Minorities and Women 

University of Alabama at Birmingham, Office of Minority and Special Programs 

University of Michigan, Ann Arbor, Women in Science and Engineering (WISE) 

University of New Mexico, Albuquerque, Minority Engineering, Mathematics and Science (MEMS)

Washington Mathematics, Engineering, Science Achievement (MESA) 

Western Interstate Commission for Higher Education, Compact for Faculty Diversity 

1999
Individual Awards

Ajay Kumar Bose, Stevens Institute of Technology*

George Castro, San Jose State University 

Meera Chandrasekhar, University of Missouri, Columbia 

Harold Daniel Deutschman, New Jersey Institute of Technology 

Samuel Franklin Hart, Sr., Mercer University

Ram Sarup Lamba, University of Puerto Rico 

Raymond Buckwalter Landis, California State University, Los Angeles 

Zafra Margolin Lerman, Columbia College, Chicago 

Richard Lynn Radtke, University of Hawaii, Manoa*

Mary Louise Soffa, University of Pittsburgh 

Organizational Awards

Oregon State University, Science and Mathematics Investigative Learning Experiences (SMILE)

Rutgers University, The State University of New Jersey, Douglass Project for Women in  
Mathematics, Science and Engineering

University of California, Santa Cruz, Academic Excellence (ACE) Honors Program 

University of Michigan, Undergraduate Research Opportunity Program (UROP)

University of Virginia, Office of Minority Programs
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Engineering Mentoring (PAESMEM) Awardees (continued)



Recipients by Year of Award

1998
Individual Awards

Winser E. Alexander, North Carolina State University

Sheila E. Browne, Mount Holyoke College

D. Allan Butterfield, University of Kentucky

Billy Joe Evans, University of Michigan, Ann Arbor

Aubrey Gorbman, University of Washington*

Jesse M. Nicholson, Howard University

Su-Seng Pang, Louisiana State University

Armando A. Rodriguez, Arizona State University

Nina M. Roscher, American University*

Herbert B. Silber, San Jose State University

Organizational Awards

AT&T Laboratories Fellowship Program

Bryn Mawr College — Department of Physics, Pennsylvania

Stevens Institute of Technology - Office of Women's Programs, New Jersey

Times2, Inc. — To Improve Mathematics, Engineering & Science Studies, Rhode Island

University of California, Berkeley - Coalition for Excellence & Diversity in Mathematics, Science & 
Engineering

University of Nebraska, Lincoln — Department of Mathematics & Statistics

University of North Carolina, Chapel Hill — Mathematics & Science Education Network (MSEN) — 
Pre-college Program

University of Washington — Women in Engineering Initiative

1997
Individual Awards

Carlos Castillo-Chavez, Cornell University

David Ferguson, State University of New York, Stony Brook

Cora Ingrum, University of Pennsylvania

Johnnye Mae Jones, Hampton University*

Robert Megginson, University of Michigan

Geraldine Richmond, University of Oregon

Charles Thompson, University of Massachusetts, Lowell

William Y. Velez, University of Arizona

Isiah Warner, Louisiana State University

Karan Watson, Texas A&M University
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Table B—Presidential Awards for Excellence in Science, Mathematics and 
Engineering Mentoring (PAESMEM) Awardees (continued)



Recipients by Year of Award

Organizational Awards

American Indian Science and Engineering Society (AISES), Boulder, Colo.

Association for Women in Science (AWIS)

Cooperating Hampton Roads Organizations for Minorities in Engineering, (CHROME)

City University of New York, Program for the Retention of Engineering Students (PRES)

Oglala Lakota College, Scientific Knowledge for Indian Learning and Leadership (SKILL)

Purdue University, Women In Engineering Mentoring Program (WIEMP)

Southeastern Consortium for Minorities in Engineering (now SECME, Inc.),  
Georgia Institute of Technology

University of Texas, San Antonio, Pre-Freshmen Engineering Program (PREP)

University of Washington, Disabilities, Opportunities, Inter-networking and Technology (DO-IT)

1996
Individual Awards

Martha G. Absher, Duke University*

Howard G. Adams, National Institute on Mentoring, Georgia Institute of Technology

Diola Bagayoko, Southern University, Baton Rouge

Joaquin Bustoz, Arizona State University, Tempe*

Carlos G. Gutierrez, California State University, Los Angeles

Janet S. Herman, University of Virginia, Charlottesville

Susan J. S. Lasser, Clemson University

Melvin B. Robin, Science High School, Newark, NJ

Walter S. Smith, University of Akron

Richard A. Tapia, Rice University

Organizational Awards

Columbia University, Double Discovery Center

Dartmouth College.Women in Science Project

National Action Council for Minorities in Engineering, Inc. (NACME)

New Mexico MESA, Inc.

Oregon Graduate Institute of Science & Technology Saturday Academy Program, Portland

University of Maryland Baltimore County, Meyerhoff Scholar Program 

* Deceased 
Data from http://paesmem.net/awards
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The first recipients of the Presidential Awards for Excellence 

in Science, Mathematics, and Engineering Mentoring 

(PAESMEM), 1996.

First AAAS Lifetime Mentor Award recipients in 1991 (left to right): Lafayette 

Frederick, Tuskegee University (1923-2018), and Anthony J. Andreoli, California 

State University, Los Angeles (1955-1992).
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Appendix 2: Goals, Agenda and Participants for the April 2016 Meeting 
on Inclusive STEM Mentoring 

The American Association for the Advancement of Science (AAAS) Working Group 
Meeting on

New Directions for Inclusive STEM Education & Career Mentoring 
Objectives Meeting and Webcast Agenda

In Celebration of the 20th Anniversary of the 
Presidential Awards for Excellence in Science, Mathematics and Engineering 

Mentoring (PAESMEM) and
25th Anniversary of the AAAS Mentor Awards

April 20–22, 2016, in Washington, DC

Supported by the National Science Foundation

To celebrate the 20th anniversary of the PAESMEM and the 25th anniversary of the AAAS Lifetime Mentor 

Award, AAAS is hosting a working group meeting on New Directions for Inclusive STEM Education 
& Career Mentoring. The goal of this meeting is to convene a select group of recipients of both the 

PAESMEM and/or AAAS Mentor Awards to (a) reflect on what we know about effective science, technology, 

engineering and mathematics (STEM) educational and career mentoring and (b) identify new directions to 

scale up effective STEM mentoring. The report generated from this meeting will be posted online.

Over the past decades, educational diversity programs in STEM and mentoring have made a positive 

difference in bringing more underrepresented minorities, women and persons with disabilities into 

STEM education and careers (see the NSF report Women, Minorities, and Persons with Disabilities in 

Science and Engineering online at http://nsf.gov/statistics/2015/nsf15311/start.cfm). But progress is 

slow and is insufficient to meet the U.S. STEM workforce needs (see http://nsf.gov/od/oia/activities/

ceose/documents/2013-2014%20CEOSE%20Biennial%20Report%20to%20Congress_Final%20

Version_09-08-2015.pdf).

Given (a) the continuing low participation rates of underrepresented minorities, women and persons with 

disabilities in the STEM education pathway and careers, (b) what we know from factors that affect their 

participation, and (c) summaries of the research on STEM career and workforce mentoring, there is a need 

to re-examine how we can scale up effective STEM mentoring in K–12 schools, in colleges and universities, 

and in the workplace.

Thus, the objectives of the working group meeting will include:

 (a)  Reviewing the progress of STEM mentoring over the past 20 years, including revisiting the 

recommendations in the 2006 AAAS Report from Study Group Meetings to Develop a Research and 

Action Agenda on STEM Career and Workforce Mentoring (http://ehrweb.aaas.org/sciMentoring/

MentoringReport.pdf). An updated review of the STEM mentoring research literature can be found 

in the 2015 publication, Successful STEM Mentoring Initiatives for Underrepresented Students: 

A Research-Based Guide for Faculty and Administrators, by Becky Wai-Ling Packard (https://sty.

presswarehouse.com/Books/BookDetail.aspx?productID=441410).
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 (b)  Identifying and summarizing what we know from evidence-based research about effective STEM 

mentoring at all educational and career stages.

 (c) I dentifying barriers and challenges to effective STEM mentoring at all educational and  

career stages.

 (d)  Identifying key strategies and tools to scale up effective STEM mentoring over the next 10 years, at 

all educational and career stages.

 (e) Reviewing and identifying new directions for the PAESMEM and AAAS guidelines.



Table 1 — Agenda and Topics

Day 1 April 20, 2016

9:00 a.m. – 

10:00 a.m.

Welcome, Jermelina Tupas, Deputy Division Director, Human Resources  
Development, NSF

Welcome and Agenda Overview, Yolanda S. George, Deputy Director, Education and 
Human Resources Programs, AAAS

Participant Introductions

10:00 a.m. – 

10:50 a.m.

External Communication Resources and Technical Assistance — PAESMEM.net and 

NSF Communications, Jessica Arriens, Lisa Bass Cooper and Jackie Renner (Virtual) 

10:50 a.m. – 

11:00 a.m.

Break

11:00 a.m. – 

12:30 p.m.

Plenary Panel — Perspectives on STEM Careers and Educational Mentoring 

(Moderator will open with a brief discussion of the definition of STEM Mentoring)

(a) What do we know from the STEM mentoring research?

(b) What do we know about effective mentoring of underrepresented minorities? 

(c) What do we know about effective mentoring of women?

(d) What do we know about effective mentoring of persons with disabilities?

(e)  What are professional societies doing in terms of fostering inclusive mentoring  

practices?

Moderator, Sheila Humphreys, University of California, Berkeley (Emerita) 

Panelists: 

Part 1
• Becky Wai-Ling Packard, Mount Holyoke College (virtual)
• Steven Oppenheimer, California State University (virtual)
• Stacie Gregory, The American Association of University Women (AAUW)
• Clark Shingledecker, Wright State University

Part 2
• Raymond Johnson, University of Maryland
• Karen Panetta, Tufts University
• John Matsui, University of California, Berkeley
• Tilak Ratnanather, Johns Hopkins University
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12:30 p.m. – 

2:00 p.m.

Lunch and Discussion

Jerzy Leszczynski, Jackson State University, Speaker and Discussion Leader

STEM Mentoring for a Global Workforce 

(a)  What skills and experiences do students need to be competitive in a global  

workforce? 

(b)  What are models for providing students with a research experience outside of  

the U.S.?

2:00 p.m. – 

2:15 p.m.

Break

2:15 p.m. – 

4:00 p.m.

Small Group Session 1 

Participants will be assigned to one of four small working groups, based on education or 

career stages. Each group will be assigned a facilitator and a note taker. Each group is 

expected to generate a short written product for discussion the morning of day 3. 

Where appropriate, each of the groups should consider race/ethnicity, gender, persons 

with disabilities, low socioeconomic status, geographic regions, age, field and employ-

ment sector (academia, government and business).

The groups are:

(1)  K–12 (schools — principals, teachers and counselors) and K–12 out of school and 

families

(2)  Undergraduate (departments and programs) and graduate school (departments 

and programs)

(3) Postdoctoral years

(4) Early career stage and mid-career stage

Topics for Working Group (Session 1)

(a)  What do we know about effective research-based STEM educational and career 

mentoring at the level or stage? What are key research-based STEM educational 

and career mentoring tools and resources?

(b)  What do we know about how policies facilitate and limit effective research-based 

STEM educational and career mentoring at the level or stage? What policies are 

needed to support effective research-based STEM educational and career mentor-

ing at the level or stage?

(c)  What are the skills that we should promote as part of STEM mentoring, at this 

stage of the STEM education or career pathway?

(d)  What are factors related to STEM education preparation or career advancement 

that should be considered when transitioning from this stage to the next?

Produce no more than 3 PPT slides for the large group report. 

Table 1 — Agenda and Topics (continued)



4:00 p.m. – 

4:15 p.m.

Break

4:15 p.m. – 

5:30 p.m.

Reports on Key Findings From Small Group Session 1 

(Each group will have 10 minutes for presentations and 10 minutes for Q&A.)

5:30 p.m. – 

7:00 p.m.

Dinner and Speaker

Adriana Lopez, Director of Operations, US2020

Day 2 April 21, 2016 (AAAS)
Breakfast on Your Own

8:30 a.m. – 

9:00 a.m.

Reflection on Day 2, Catherine Didion, Education Consultant

Opening Remarks, Jim Lewis, Assistant Director, Directorate for Education and Hu-
man Resources Programs, NSF

9:00 a.m. – 

10:30 p.m.

Working Group (Session 2)

(a)  What can we do to get the leadership to value and elevate the status of STEM 

diversity programs and STEM mentoring? How can we influence the culture or 

environment in which groups are educated and work?

(b)  What are barriers or challenges for implementing effective research-based STEM 

educational and career mentoring at the level or stage?

(c)  What are existing opportunities for scaling up effective research-based STEM edu-

cational and career mentoring at the level or stage?

(d)  What other strategies are needed to scale up effective research-based STEM edu-

cational and career mentoring at the level or stage?

(e)  How can the STEM Alumni Mentoring group work with student organizations? With 

professional societies for groups traditionally underrepresented in STEM? With 

professional societies?

Produce no more than 3 PPT slides for the large group report at 1:00 p.m.

10:30 a.m. – 

10:45 a.m.

Break

10:45 a.m. – 

noon

Reports on Key Findings From Small Group Session 2 

Each group will have 10 minutes for presentations and 10 minutes for Q&A.

Noon –  

2:30 p.m.

Lunch, Networking and PAESMEM Business

2:30 p.m. – 

4:30 p.m.

Webcast on New Directions for Inclusive STEM Education & Career Mentoring

In Celebration of the 20th Anniversary of the PAESMEM and the 25th Anniversary of 
the AAAS Mentor Awards

4:30 p.m. – 

6:30 p.m.

 Networking Reception With Mentor Awardees
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Table 1 — Agenda and Topics (continued)
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Day 3 April 22, 2016
Breakfast on Your Own

8:00 a.m. – 

8:45 a.m.

Mentoring Resources and Communications Office of Legislative and Public Affairs and 

NBC Learn, Michael Sullivan (NSF/EHR); Tarri Joyner, NSF OLPA; and Mark Miano, 
NBC Learn

8:45 a.m. – 

10:00 a.m.

Small Group Session 3

Conduct final reflections, summarize findings, and produce a written document of up to 

3 pages and 3 PPT slides. 

10:00 a.m. – 

10:15 a.m.

Break

10:15 a.m. — 

11:00 a.m.

Reports on Key Findings From Small Groups (each group will have 10 minutes for 

 presentations) 

11:30 a.m. – 

12:15 p.m.

Reflections From AAAS, OSTP, NSF and Participants 

Sylvia James, Division Director, Division of Human Resources Development, NSF

Celeste Rohlfing, Chief Operating Officer, AAAS

12:15 p.m. – 

1:30 p.m

Lunch 

Future Directions for PAESMEM and AAAS Mentors Programs, and Ideas for Next Men-

tor Award Alumni Meeting (awardees only)
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Webcast
New Directions for Inclusive STEM Education & Career Mentoring 

In Celebration of the 20th Anniversary of the 
Presidential Awards for Excellence in Science, Mathematics and Engineering 

Mentoring (PAESMEM) and the
25th Anniversary of the AAAS Lifetime Mentor Awards

Part 1 — Welcome, Overview and Why STEM Mentoring Is Critical  
(2:30 p.m. – 3:00 p.m.)

Welcome and Moderator, Carol Muller, Stanford WISE Ventures and MentorNet

•  Jo Handelsman, Associate Director for Science, White House Office of Science and Technology Policy 

(invited)

•  Rush Holt, Chief Executive Officer of the American Association for the Advancement of Science (AAAS) 

and Executive Publisher of the Science family of journals

•  Christine Pfund, University of Wisconsin, Madison and the National Research Mentoring Network 

(NRMN)

•  Joan Ferrini-Mundy, Assistant Director, Directorate for Education and Human Resources (EHR),  

National Science Foundation (NSF)

•  Q&A

Part 2 — Discussion With Selected Representatives of the Inaugural PAESMEM Recipients on Best 
Practices for STEM Mentoring  
(3:00 p.m. – 3:30 p.m.)

Welcome and Moderator, Carol Muller, Stanford WISE Ventures and MentorNet

•  Acknowledgment and Roll Call of Inaugural PAESMEM Recipients and AAAS Lifetime Mentor 
Award Recipients 

•  Dialo Bagayoko, Department of Physics and Timbuktu Academy, Southern, University Baton Rouge

•  Toney Begay, New Mexico MESA (Mathematics, Engineering, Science Achievement)

•  Carlos G. Gutiérrez, Department of Chemistry and Biochemistry, California State University Los  

Angeles

•  Q&A

Part 3 — Discussion With Mentor Award Recipients About Building STEM Workforce Skills  
(3:30 p.m. – 4:00 p.m.)

Welcome and Moderator, Carol Muller, Stanford WISE Ventures and MentorNet

•  Shara Fisler, Ocean Discovery Institute, San Diego, California

•  Karen Panetta, Department of Electrical and Computer Engineering, Tufts University, and Nerd Girls

•  James Lewis, NSF EHR and Department of Mathematics and Statistics, University of Nebraska, Lincoln

•  Short Video From Rory Cooper, Human Engineering Research Laboratories, University of Pittsburgh

•  Q&A
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Part 4 — Discussion With Mentor Award Recipients About Resources for STEM Mentoring  
(4:00 p.m. – 4:30 p.m.)

Welcome and Moderator, Carol Muller, Stanford WISE Ventures and MentorNet

•  Susan Metz, Stevens Institute of Technology and WEPAN (Women in Engineering Proactive Network)

•  Christine Grant, Department of Chemical and Biomolecular Engineering, North Carolina State  

University

•  Maria Elena-Zavala, Department of Biology, California State University Northridge and NRMN

•  Q&A

Wrap-up and PPT With Links to STEM Mentoring Resources
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Table C — April 2016 Meeting Participants 
New Directions for Inclusive STEM Education & Career Mentoring 
Organized by AAAS with support from the National Science Foundation

Kendall Adkins 
US2020

Alice Agogino 
University of California, Berkeley

Juan Arratia 
Universidad Metropolitana

Diola Bagayoko  
Southern University, 

Baton Rouge

Frank Bayliss  
San Francisco State University

Toney Begay  
New Mexico Mathematics,  

Engineering, and Science 

Achievement (New Mexico 

MESA)

Solomon Bililign 
North Carolina A&T State  

University

Laura Bottomley  
North Carolina State University

Isaac Crumbly  
Fort Valley State University

Lesia Crumpton-Young  
University of Central Florida

Sarwan Dhir 
Fort Valley State University

Catherine Didion  
Consultant and Facilitator

Ekua Ewool  
Double Discovery Center,  

Columbia University

Shara Fisler  
Ocean Discovery Institute,  

San Diego, CA

Lorraine Fleming  
Howard University

Benjamin Flores  
University of Texas at El Paso

Medeva Ghee  
The Leadership Alliance,  

Brown University

Judy Goldsmith  
University of Kentucky

Christine Grant  
North Carolina State University

Verushka Gray  
Columbia University,  

Double Discovery Center

Mary Gray  
American University

Stacie Gregory  
American Association for  

University Women

Carlos Gutierrez 
California State University, 

Los Angeles

Barbara Horwitz  
University of California, Davis

Sheila Humphreys  
University of California, Berkeley

Cora Ingrum  
University of Pennsylvania

William Jackson  
University of California, Davis

Bruce Jackson  
University of Massachusetts, 

Lowell

Raymond Johnson  
University of Maryland,  

College Park

Melissa Katigbak  
Ocean Discovery Institute,  

San Diego, CA

Ram S Lamba Carlos  
Albizu University

Jerzy Leszczynski  
Jackson State University

Adriana Lopez  
US2020

John Matsui  
University of California, Berkeley

Susan Metz  
Stevens Institute of Technology

Carol Muller  
Stanford University

Katherine Nielsen  
University of California,  

San Franciso

Joel Oppenheim  
NYU School of Medicine

Becky Wai-Ling  
Packard Mount Holyoke College

Karen Panetta  
Tufts University
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Christine Pfund  
University of Wisconsin & 

National Research Mentoring 

Network (NRMN)

Tilak Ratnanather  
Johns Hopkins University

Derrick Rollins  
Iowa State University

Kenneth Sajwan  
Savannah State University

Clark Shingledecker 
Wright State University

Julio Soto  
National Science Foundation

Jim Swartz  
Grinnell Science Project

Paul Tchounwou  
Jackson State University

Charles Thompson  
University of Massachusetts, 

Lowell

Andrew Tsin  
University of Texas at  

San Antonio

Elizabeth (Betsy) Yanik  
Emporia State University

MariaElena Zavala  
California State University, 

Northridge

White House Office of 
Science and Technology 
Policy (OSTP) Staff 
Jo Handelsman  
University of Wisconsin Madison 

and Former Associate Director 

for Science (OSTP) 

Wanda Ward  
University of Illinois-  

Urbana-Champaign and Former 

Assistant Director, Broadening 

Participation (OSTP) and NSF

National Science  
Foundation Staff 
William Jim Lewis  
University of Nebraska Lincoln 

and Former Acting Assistant 

Director NSF EHR

Joan Ferrini-Mundy  
University of Maine and Former 

Assistant Director NSF EHR

Martha James  
Assistant Program Director, NSF 

EHR

Sylvia James  
Deputy Assistant Director, NSF 

EHR

Jermelina Tupas  
Acting Division Director, HRD

Dakota Consulting  
Incorporated Staff 
Lynette Hammond Gerido  
Project Manager

Lisa Cooper-Bass  
Digital Content Writer/ 

Community Manager 

AAAS Staff 
Johnathan Aquino  
Temporary Program Associate

Joshua Ettinger  
Program Assistant

Yolanda George  
Former Deputy Director EHR 

(retired)

Rush Holt  
CEO and Executive Publisher

Celeste Rohlfing  

Chief Operating Officer (retired)



Selected Photos from the 2016 Meeting of PAESMEM and AAAS Mentor Award 
Recipients (Michael J. Colella, photographer)
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Appendix 3: Goals for the 2017 STEM Mentoring Meeting and 2016 
Recommendations and Agenda and Participants

Objectives of 2017 STEM Mentoring Meeting &  
Summary of 2016 STEM Mentoring Recommendations

Yolanda S. George, AAAS

I.  Goals and Objectives and 
Introduction

The American Association for the Advancement of 

Science (AAAS) Education and Human Resources 

Programs, with funding from the National Sci-

ence Foundation, is hosting a 2017 meeting with 

awardees of the Presidential Awards for Excellence 

in Science, Mathematics and Engineering Men-

toring (PAESMEM) and AAAS Mentor Awards to 

develop a long-term strategic agenda and plans 

to scale up effective STEM mentoring practices. 

This project is a follow-up to the 2016 project 

with PAESMEM and AAAS Mentor Awardees, New 

Directions for Inclusive STEM Education & Career 

Mentoring. 

Over the past decades, educational diversity 

programs in STEM and career mentoring have 

made a positive difference in bringing more under-

represented minorities, women and persons with 

disabilities into STEM education and careers (NSF 

Women, Minorities, and Persons with Disabilities 

in Science and Engineering (https://nsf.gov/sta-

tistics/2017/nsf17310/). But progress is slow and 

insufficient to meet the demands for U.S. STEM 

workers. Thus, there is a need to identify long-term 

strategies to embed effective STEM mentoring 

strategies and practices in all sectors, including 

K–12 schools, colleges and universities, informal 

education, and the workplace (http://nsf.gov/od/

oia/activities/ceose/documents/2013-2014%20

CEOSE%20Biennial%20Report%20to%20Con-

gress_Final%20Version_09-08-2015.pdf).

A PAESMEM and AAAS Mentor Awardee commit-

tee, led by Joseph Skrivanek, SUNY-Purchase, is 

guiding the development of the project goals and 

objectives as well as ongoing planning. This group 

of 19 awardees has been meeting virtually since 

August 2016 to plan next steps for this strategic 

initiative. This proposed project will include face-

to-face and ongoing virtual meetings to develop 

and implement an action agenda, STEM Mentoring 

2030: Emerging Strategies for Inclusion. 

Strategies and recommendations from these 

activities will be based on what we know from the 

research on STEM career and workforce prepa-

ration and mentoring. The project leaders and 

participants will also revisit the 2006 PAESMEM 

white paper, Mentoring for Science, Technology, 

Engineering and Mathematics Workforce Develop-

ment and Lifelong Productivity: Success Across the 

K–Grey Continuum (https://www.aaas.org/stem-

mentoring).

The resulting recommendations will focus on what 

all sectors can do to tackle the continuing low 

participation rates of underrepresented minorities, 

women and persons with disabilities in the STEM 

education pathway and careers. This project will 

build on and refine findings and recommendations 

from the 2016 Mentoring Meeting and virtual plan-

ning activities. 

The 2017 meeting will focus on identifying:

 (A)  Cost-effective and scalable STEM career 

mentoring activities, including technology 

and social media strategies, which can be 

implemented by all sectors, including the 

following:

    • K–12, including preservice and in- 

service teachers.

    •  Community colleges and technical institutes.
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    •  Four-year and other colleges and universities.

    •  Graduate students and postdoctoral 

scholars.

    • Early-career STEM professionals.

    • Mid-career STEM professionals.

    •  Informal (museums and community-based 

organizations).

     The identified activities are intended to aug-

ment the efforts of the NSF Inclusion across 

the Nation of Communities of Learners of 

Underrepresented Discoverers in Engineering 

and Science program (INCLUDES) and the NIH 

National Research Mentoring Network (NRMN) 

and will focus on identifying strategies that can 

be embedded in the different sectors. 

 (B)  Existing resources and resources needed to 

implement the cost-effective strategies pin-

pointed in Part A of the meeting objectives.

 (C)  Metrics to monitor the progress and impact 

of the long-term STEM Mentoring initiative. 

 (D)  Plans for next steps for continued develop-

ment and implementation of the long-term 

strategic initiative on STEM Mentoring.

The planning committee will also conduct ongoing 

virtual regional meetings to get input on the key 

objectives of the face-to-face meeting and find-

ings. As part of the ongoing planning activities, 

four regions were identified, and team captains 

were named or recommended to begin contacting 

awardees and organizing the preconference virtual 

discussions. The team captains and regions are as 

follows: 

Region 1: (PAESMEM Regions: Northwest,  

Pacific and Rocky Mountains) Sheila Humphreys 

(University of California, Berkeley) and Carol Muller 

(Stanford University) 

Region 2: (PAESMEM Regions: Southwest, Central 

Plains and Great Lakes) Andrew Tsin (University of 

Texas, Rio Grande Valley) 

Region 3: (PAESMEM Regions: Southeast and 

Mid-Atlantic) Laura Bottomley (North Carolina 

State University) 

Region 4: (PAESMEM Regions: Northeast and New 

England) Joe Skrivanek (SUNY-Purchase)

In terms of broader impacts, we hope the proposed 

strategies and recommendations in the online 

report will lead to inclusive mentoring practices in 

all educational settings and the workplace. Inclusive 

STEM mentoring practices should make everyone 

feel like they belong in STEM classrooms and/or 

careers. Creating a sense of belonging in STEM and 

identifying STEM mentoring programs that can be 

embedded in all sectors could significantly increase 

the representation of underrepresented minorities, 

women and persons with disabilities in all STEM 

fields.

II.  2016 Meeting Recommendations 
for Scaling Up Mentoring Programs 
and Research From STEM Mentoring 
Researchers

Becky Wai-Ling Packard summarized the 

mentoring research base in the 2015 publication 

Successful STEM Mentoring Initiatives for 

Underrepresented Students: A Research-Based 

Guide for Faculty and Administrators. Using 

research-based practices and case studies, 

Packard makes the case that mentoring with 

intention can increase college and university 

enrollment and graduation rates of all students 

in STEM — particularly women, students of color, 

first-generation college students and community 

college transfers. She makes a case that mentoring 

is about creating an inclusive environment that 

makes students from all backgrounds feel like they 

belong in STEM.
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In her presentation for the April 2016 mentoring 

meeting, Packard pointed out four strategies to 

scale up STEM mentoring based on her research, 

including:

 (1)  Mentoring solutions that are embedded at 
the course level and the department level. 
The research is clear that certain types of 

intensive scholar cohort programs work, such 

as the University of Maryland Baltimore Coun-

ty’s Meyerhoff Scholars or Louisiana State 

University’s LA-STEM program, and summer 

research programs such as the University of 

Michigan’s Undergraduate Research Opportu-

nity Program (UROP) and Summer Research 

Opportunity Program (SROP), or the Universi-

ty of California-Davis’ Biology Undergraduate 

Scholar Program (BUSP). These comprehen-

sive programs often combine multiple compo-

nents, including a selective peer cohort with 

shared interests, a summer bridge program 

that hones skill development, living-learning 

elements, intensive research experiences with 

close professional mentoring, and facilitated 

study groups in the evenings. Students often 

grow in their self-efficacy and identity, as well 

as skills and competitiveness for the field.

    Students who participate in these programs 

are often much more likely, upward of five 

times more likely, to major and graduate in a 

STEM field and/or go on to graduate school. 

We now have research literature that com-

pares scholar programs with comparison 

students, with consistent findings. However, 

these programs are also expensive and exclu-

sive, meaning only a small subset of students 

gain access to them. 

    Thus, we will need additional avenues to reach 

a larger percentage of our underrepresented 

students. 

 (2)  Embedding mentoring programs in de-
partmental curriculum. The research 

literature on active learning, including a 

recent meta-analysis in Proceedings of the 

National Academy of Sciences by Freeman 

and a synthesis in Science by Haak and 

others, demonstrates that active learning 

with regular formative feedback is consis-

tently linked to better grades and reductions 

in failure rates. In addition, the research 

on peer-led supplemental instruction and 

facilitated study groups is now two decades 

old and quite robust. It also demonstrates 

better learning outcomes and stronger 

persistence. In one recent article, Preszler 

(2009) recommended replacing one lecture 

per week with a peer-led workshop, so the 

peer mentoring and formative feedback is 

embedded at the classroom level for all stu-

dents. Women and URM students saw even 

more benefit from this embedded approach 

(http://www.pnas.org/content/111/23/8410.

abstract, http://science.sciencemag.org/

content/332/6034/1213 and http://www.

lifescied.org/content/8/3/182.full). 

 (3)  Providing candid feedback to students for 
mentoring to be effective. The PAESMEM 

awardees know that mentoring is much more 

than cheerleading. However, many advisors 

and professors feel uncomfortable giving 

critical feedback because they don’t know 

how to deliver negative messages construc-

tively, and so may avoid telling students what 

they need to do to improve — or they tell 

students so clearly what they are missing 

that students lose hope and leave the field. 

The hostile racial climate perceived by many 

students of color in this country suggests an 

important need in this area. Thus, it is imper-

ative that we find ways to better prepare indi-
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vidual mentors, programs and departments 

to talk to students constructively, and share 

that knowledge with each other.

 (4)  Finding ways to provide students with core 
skill development without stigma and with 
ease. Departments need to develop a series 

of on-ramps for students into their majors 

(instead of just having multiple exit ramps). 

Packard pointed out that many colleges 

and universities do not offer summer bridge 

programs because they think such programs 

stigmatize students. Also, there is now 20 

years of research literature led by Sheryl Sor-

by and others showing that spatial visualiza-

tion skills can be taught, and yet this kind of 

screening and availability of a learning mod-

ule is not core to all engineering programs. 

Also, Wright State has successfully revamped 

calculus so that more learners gain the skills 

needed (http://www.higheredservices.org/ 

and https://engineering-computer-science.

wright.edu/research/engineering-mathe-

matics/the-wright-state-model-for-engineer-

ing-mathematics-education)

In addition, at the April 2016 STEM mentor meet-

ing, Christine Pfund indicated that a mentored 

research experience and strong mentorship have 

been linked to:

 •  Enhanced science identity, sense of be-
longing 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).

 •  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).

For references, see https://www.ncbi.nlm.nih.gov/

pmc/articles/PMC4995122/.

Pfund’s presentation further defined what is 

needed to advance research on mentoring, 

including the following:

 •  A clear, functional definition of mentoring.

 •  A definition of success for mentoring  

relationships.

 •  A detailed context for the mentoring  

relationship.

 •  A detailed list of the roles mentors are playing.

 •  Attributes for effective mentoring  

relationships.

 •  An account of who is doing the mentoring.

 •  Metrics for assessing knowledge, skills and 

effectiveness of relationships. 

 •  More methodologically rigorous studies. 

(List derived from recommendations made in 

Gershenfeld, 2014, and in Pfund, 2016: included 

in a commissioned paper, Studying the Role and 

Impact of Mentoring on Undergraduate Research 

Experiences, produced for the Committee 

on Strengthening Research Experiences for 

Undergraduate STEM Students.)

In the 2016 paper Defining Attributes and Metrics of 

Effective Research Mentoring Relationships, Pfund 

and others proposed core attributes of effective 
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mentoring relationships, as supported by the 

literature and suggested by theoretical models of 

academic persistence. In addition, this team identi-

fied both existing and developing metrics for mea-

suring the effectiveness of these attributes within 

mentoring relationships across diverse groups, as 

well as preliminary data on these metrics from the 

authors’ work. (See this paper at https://www.ncbi.

nlm.nih.gov/pmc/articles/PMC4995122/.)

IV.  Other Findings and 
Recommendations From the April 
2016 STEM Meeting

Participants at the April 2016 mentoring meeting 

identified:

 (1)  Factors that will facilitate effective research- 
based mentoring in all sectors (K–12 schools, 
community and technical colleges, colleges 
and universities, government agencies, 
nonprofits, and businesses), including the 
following: 

  •  Professional development programs for STEM 

mentors that are based on research on effec-

tive STEM mentoring.

  •  Guidelines and rubrics for evaluating STEM 

mentoring.

  •  STEM career mentoring individual develop-

ment plans (IDPs) for everyone.

  •  Institutional incentives and rewards for 

effective STEM mentoring and career  

development and guidance.

  •  Validation of STEM mentoring activities by 

professional societies and industry. 

  •  Funds for programs to (a) teach effective 

STEM mentoring skills based on research 

and (b) provide administrative support and 

resources to implement effective STEM 

mentoring programs and practices. 

 (2)  Skills needed to be an effective STEM 
mentor, including:

  •  The ability to create a positive environment 

where mentees feel comfortable, including 

(a) exhibiting personal interest and (b) being 

consistently available to mentees.

  •  Active listening, mutual respect and the ability 

to communicate honestly and respectfully.

  •  Being open to other cultures, understanding 

the mentee’s background, and explaining to 

the mentee who you are, including sharing 

personal stories.

  •  The ability to recognize differences or  

commonalities.

  •  The ability to provide STEM career guidance 

and help the mentee build self-awareness, 

including developing an IDP to structure 

further mentoring conversations and to help 

the mentee develop her/his own long-term 

career plan.

  •  The willingness to provide or suggest ways for 

the mentee to develop STEM content knowl-

edge and workforce skills.

  •  Knowledge of research on STEM mentoring pro-

grams and practices (see https://nrmnet.net/

nrmn-faculty-research/ and http://link.spring-

er.com/article/10.1007/s10461-016-1384-z). 

  •  Knowledge of assistive technologies and 

accessible environments that allow people 

with disabilities to perform typical scientific 

activities and use science equipment that 

is requisite for acquiring active learning 

experiences and to be more independent 

in STEM research and careers, including 

in classrooms, labs and field work (http://

www.sciencemag.org/sites/default/files/

documents/FromCollegetoCareers.pdf).
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  •  The ability to (a) clearly assess problems, 

challenges or situations; (b) identify a 

repertoire of solutions that avoid the deficit 

model and build on skills and strengths of 

the mentee; and (c) understand and suggest 

possible interventions. 

  •  A willingness to foster multiple mentoring 

— including peer mentors and relationship 

building.

  •  A willingness to support and advocate for 

mentees, including exposing mentees to col-

leagues, networks and professional  

societies. 

 (3)  Recommendations From PAESMEM and 
AAAS Mentor Awardees for further action 
to scale up mentoring.

  (A) General

   •  Produce books and video vignettes of men-

toring stories that highlight PAESMEM/AAAS 

Mentor Award recipients and others, appro-

priate for use in a variety of sectors.

   •  Develop STEM career programs and 

resources for parents and caregivers, 

especially parents of members of groups 

underrepresented in STEM careers.

   •  Work with NBC Learn (http://www.nbclearn.

com/portal/site/learn) to produce mentoring 

stories; e.g., showing a pathway and how 

it has informed (multiple possibilities 

depending on the audience; could show how 

to mentor or show kids how mentoring helps).

   •  Develop face-to-face regional and online 

STEM mentoring professional development 

programs and resources for faculty, upper-

division and graduate students, postdocs, and 

supervisors in the workplace.

   •  Create an adaptable mentoring tool kit for 

professional societies and college and univer-

sity student organizations.

   •  Author a letter to other government agencies 

encouraging them to adopt the NSF broader 

impacts criterion, especially as they support 

broadening participation. 

   •  Develop short white papers that frame issues 

related to:

    (a)   U.S. STEM workforce challenges.

    (b)  College and university recruitment and 

retention challenges. 

    (c)  Social justice issues (equity and inclusion).

    (d)  Inclusion of people with disabilities in the 

STEM education pathway and workplace.

   •  Develop STEM mentoring activities that 

augment NSF INCLUDES and NIH NRMN 

programs.

   •  Encourage the use of IDPs for everyone in all 

sectors, and as early as elementary school.

  (B)  Undergraduate education institutions, 
including community colleges, tribal 
colleges and technical institutes

   •  Embed mentoring programs and practices in 

departmental courses and curriculum.

   •  Find ways to provide students with core skill 

development for their STEM major without 

stigma and within departmental courses.

   •  Develop a myIDP for STEM undergraduate 

students.

   •  Encourage engagement of undergraduates 

(especially URM students) in research within 

the first year.

Appendix 3: Goals for the 2017 STEM Mentoring Meeting and 2016 
Recommendations and Agenda and Participants (continued)



  (C) Graduate schools

   •  Broaden the pool and recruitment of STEM 

graduate students by using more open admis-

sions evaluation criteria (not just test scores).

   •  Encourage five-year B.S./M.S. programs to 

overcome financial burdens of two-year M.S. 

programs.

   •  Encourage institutional commitment to 

graduate student mentoring via IDP, and 

formalize the expectations, including utilizing 

best practices already developed for training 

and mentoring by the National Postdoctoral 

Association, NRMN and others.

   •  Develop Ph.D.-level courses within STEM 

graduate programs to support learning and 

preprofessional development of effective 

teaching and mentoring, with special at-

tention to understanding cultural diversity, 

equity and inclusion. Such courses should be 

team-taught by senior STEM faculty, as well 

as those with social science research back-

grounds.

  (D) Postdoctoral workplaces 

   •  Encourage institutional commitment to 

mentoring postdocs, including:

    1.  Use of myIDP and formalized expectations.

    2.  Training both faculty and postdocs in 

research ethics.

    3.  Providing professional development training 

such as negotiation and conflict resolution.

    4.  Providing formal opportunities for postdocs 

to gain teaching training and mentoring. 

    5.  Formalizing postdoc benefits.

   •  Strengthen the NSF broader impacts criterion 

for postdoctoral mentoring, including:

    1.  Creating, developing and using rubrics for 

rating postdoc mentoring plans.

    2.  Requesting budgets and work plans. 

    3.  Ensuring accountability for broader impacts 

in successful completion of the project.

  (E)  Early career and mid-career faculty 
mentoring

   •  Use IDPs and evaluate STEM faculty mentors 

and make it count via annual performance 

evaluations.

   •  Develop broader impacts criteria for early-

career and mid-career mentoring, including 

rubrics, ratings, budgets, work plans and 

accountability.

   •  Increase NSF funding in institutional training 

grants to require faculty mentoring, create 

rubrics for evaluating mentoring plans within 

these grants, and hold PIs accountable for de-

veloping and implementing effective mentor-

ing, including mentoring of those with diverse 

backgrounds.

   •  Create a faculty mentoring guide and asso-

ciated webinars similar to the AAAS AGEP 

evaluation guide.

  (F) People with disabilities

   •  Develop a webinar series and course that fo-

cus on assistive technologies and accessible 

environments that allow people with disabili-

ties to perform typical scientific activities and 

use science equipment that are requisite for 

acquiring active learning experiences and to 

be more independent in STEM research and 

careers, including in classrooms, labs and 

field work (http://www.sciencemag.org/sites/

default/files/documents/FromCollegetoCa-

reers.pdf).
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   •  Promote the inclusion of people with disabili-

ties in all formal and informal STEM education 

programs and in the STEM workplace, includ-

ing research and the maker movement.

   •  Develop an online STEM mentoring network 

and resources for college and university stu-

dents with disabilities. Use Google Hangout or 

Adobe Connect with low-cost captioning for 

peer and vertical mentoring.

   •  Encourage all professional societies to include 

a focus on STEM students and professionals 

with disabilities as well as other groups under-

represented in STEM.

   •  Develop a publicly accessible database with 

STEM professionals, college and university 

undergraduate students, and graduate stu-

dents with disabilities who are willing to serve 

as role models.

   •  Develop a public awareness campaign fea-

turing STEM students and professionals with 

disabilities, including ads and short videos 

showing STEM students and professionals in 

research settings.

   •  Encourage STEM education research on 

issues related to students with disabilities.

  (G) AAAS

   •  Include evidence of effective mentoring, par-

ticularly of diverse populations, in the criteria 

for nomination and selection of AAAS Fellows.

   •  Consider developing, publishing and publi-

cizing some kind of rankings (similar to U.S. 

News & World Report) of campuses (institu-

tions, schools and departments) in terms of 

successful (a) inclusion (representation), (b) 

mentoring (specific, research-based strate-

gies and results) and (c) success (tracking 

retention, degree completion, future employ-

ment, promotion) of populations historically 

excluded from participation in STEM fields.

   •  Build upon the vast body of research about 

mentoring (and not only STEM mentoring), 

and support dissemination and translation of 

that research into practice through the devel-

opment of rubrics and metrics for all stages 

of mentoring and career development across 

STEM disciplines. 

   •  Formalize a clearinghouse of PAESMEM and 

AAAS alumni for mentoring activities.

   •  Create a database summarizing all 

undergraduate research and mentoring 

opportunities.
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2017 STEM Mentors Meeting Agenda  
Theme: STEM Mentoring 2030: Emerging Strategies for Inclusion

April 5-7, 2017 
Courtyard Marriott Arlington Crystal City/Reagan National Airport at  
2899 Jefferson Davis Highway, Arlington, Virginia

Wednesday, April 5, 2017

8:00 a.m. – 

6:00 p.m.

Registration

9:30 a.m. – 

10:15 a.m.

Welcoming Remarks 
Joseph Skrivanek, Planning Committee Chair (PAESMEM 2009), Professor of 

Chemistry, Founder and Director of the Baccalaureate and Beyond Program, Purchase 

College, SUNY 

Shirley M. Malcom, Director, Education and Human Resources (EHR) Programs, AAAS 

Participant Introductions 

Meeting Overview, Yolanda George, Deputy Director, EHR, AAAS

10:30 a.m. – 

noon

Plenary Panel — Setting the Stage — Lessons Learned From STEM Mentoring and 
Diversity Efforts

Moderator: Sylvia James, Deputy Assistant Director (Acting), Directorate for Education 

and Human Resources, NSF 

Speakers
Alison Gammie, Director of the Division of Training, Workforce Development and Di-

versity, National Institute of General Medical Sciences (NIGMS), National Institutes of 

Health (NIH)

Christine Pfund, Associate Scientist, Center for the Improvement of Mentored Expe-

riences in Research (CIMER), Wisconsin Center for Education Research (WCER) and 

National Research Mentoring Network (NRMN), UW Research Mentoring Initiatives 

Institute for Clinical and Translational Research

Rory Cooper, FISA and Paralyzed Veterans of America Chair, Distinguished Professor 

in the Department of Rehabilitation Science and Technology and Professor of Bio-

engineering, Mechanical Engineering, Physical Medicine and Rehab, and Orthopedic 

Surgery at the University of Pittsburgh

Antonio McLaren, National Program Leader, USDA National Institute of Food and 

Agriculture (NIFA)

12:15 p.m. – 

1:30 p.m.

Lunch and PAESMEM Communication Teams (Dakota and NSF) Support for 
PAESMEM Alumni and STEM Mentoring Programs

Lisa Bass Cooper, Community Manager, Presidential Awards for Excellence in Science, 

Mathematics and Engineering Mentoring, PAESMEM.net
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1:45 p.m. – 

3:15 p.m.

Breakout Session 1 — Identifying (a) cost-effective and scalable STEM career mentoring 

activities, including technology and social media strategies for all sectors, and (b) metrics

(a)  K–12: Judy Brown, Frost Science Museum, Senior Vice President Emerita, and 

Shara Fisler, Executive Director, Ocean Discovery Institute 

(b)  Undergraduate: Joel Oppenheim, New York School of Medicine, Research Profes-

sor, Department of Microbiology, Professor Emeritus of Microbiology, Department 

of Microbiology, and Marsha Matyas, Director of Education Programs, American 

Physiological Society 

(c)  Graduate, Early Career and Mid-career: Shirley Malcom, Director, Education and 

Human Resources Programs, AAAS, and Christine Grant, Professor and Associate 

Dean of Faculty Development and Special Initiatives, College of Engineering, North 

Carolina State University

3:15 p.m. – 

3:45 p.m.

Break

3:45 p.m. – 

5:15 p.m.

Panel — Broadening Participation in STEM

Moderator: Laura Bottomley, Director, Women in Engineering and The Engineering 

Place, College of Engineering, North Carolina State University

Speakers

David Asai, Senior Director, Science Education at Howard Hughes Medical Institute 

(HHMI)

Carrie Billy, President and CEO, American Indian Higher Education Consortium (AI-

HEC)

Kevin Christian, Senior Program Associate for Diversity, Inclusion and Equity,  

American Association of Community Colleges (AACC)

Ben Flores, University of Texas (UT) System, LSAMP, former Professor of Electrical 

and Computer Engineering, and Dean of The Graduate School, University of Texas at  

El Paso

Jolene Jesse, Program Director, NSF INCLUDES (Inclusion Across the Nation of Com-

munities of Learners of Underrepresented Discoverers in Engineering and Science)

6:00 p.m. – 

7:30 p.m.

Dinner and Speaker

Moderator, Ram Lamba, Former Chancellor and Professor, University of Puerto Rico at 

Cayey 

John Warner, President and Chief Technology Officer, The Warner Babcock Institute for 

Green Chemistry, LLC
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8:00 a.m. – 

9:00 a.m.

Breakfast on Your Own

9:00 a.m. – 

10:15 a.m.

Opening and Introduction of Speaker
Tasha R. Inniss, Acting Deputy Director, Division of Human Resource Development, 

NSF, and Associate Professor of Mathematics and former Vice Chair of the 

Department of Mathematics at Spelman College

Welcome Remarks
William “Jim” Lewis, Acting Deputy Assistant Director for the Directorate for 

Education and Human Resources, National Science Foundation 

Speakers
Phillip Huebner, Director of STEM Partnerships, and Peter Liptak, South Dakota 

Experimental Program to Stimulate Competitive Research (SD EPSCoR)

10:15 a.m. – 

10:30 am.

Break

10:30 a.m. – 

noon

Small Group Sessions — Regional Groups 

Regional groups addressing how awardees can continue to contribute to the knowledge 

base on STEM mentoring and other PAESMEM alumni activities in order to form an 

action plan. The two primary questions are the following: (a) What are existing opportu-

nities for scaling up effective research-based STEM educational and career mentoring at 

the level or stage? (b) What other strategies are needed at all levels or stages?

Region 1 (Northwest, Pacific and Rocky Mountains) — Carol Muller, Executive 

Director, WISE Ventures, Stanford University

Region 2 (Southwest, Central Plains and Great Lakes) — Andrew Tsin, Professor 

of Biochemistry and Physiology and Associate Vice President for Health Research, 

University of Texas at San Antonio (UTSA)

Region 3 (Southeast and Mid-Atlantic) — Laura Bottomley, Director, Women in 

Engineering and The Engineering Place, College of Engineering, NC State University

Region 4 (Northeast and New England) – Joseph Skrivanek, Planning Committee 

Chair (PAESMEM 2009), Professor of Chemistry, Founder and Director of the 

Baccalaureate and Beyond Program, Purchase College, SUNY 

Noon –  

1:00 p.m.

Lunch and Networking

Welcome Remarks

Lura (Jody) Chase, Division Director (Acting), Division for Human Resources 

Development, NSF
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1:00 p.m. – 

2:30 p.m.

PAESMEM Business Working Session 

Moderator: Joseph Skrivanek

 (Topics to include Definition of Mentoring, Criteria for Nomination, Community College 

Eligibility)

2:30 p.m. – 

4:30 p.m.

Mentoring and Regional Small Group Reports

Reports From Breakout Sessions and Formulation of Action Plan

Moderator: Yolanda George

4:30 p.m. – 

5:30 p.m.

Break

5:30 p.m. – 

8:00 p.m.

Dinner and Panel on Research on Mentoring

Moderator and Speaker: Lesia Crumpton-Young, Vice President for Research and 

Sponsored Programs, Tennessee State University 

Speakers
Becky Wai-Ling Packard, Professor of Psychology and Education, and Director of the 

Weissman Center for Leadership, Mount Holyoke College

Richard McGee, Associate Dean for Professional Development, Northwestern 

University Feinberg School of Medicine

Anthony Carpi, Professor of Environmental Toxicology and Dean of Research at John 

Jay College, City University of New York 

Friday, April 7, 2017

8:00 a.m. – 

9:00 a.m.

Networking Breakfast

9:00 a.m. – 

10:15 a.m.

Plenary, Next Steps, Plans for 2017-18 and the 2018 Alumni Meeting

Moderators: Joseph Skrivanek and Regional Directors

10:30 a.m. – 

11:00 a.m.

Wrap-up/Closing Remarks, Joseph Skrivanek
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Table D  
April 2017 Working Group Meeting Participants  

STEM Mentoring 2030: Emerging Strategies for Inclusion  

Organized by AAAS with Support from the National Science Foundation  

Veronica Arreola 
University of Illinois at Chicago

David Asai 
Howard Hughes Medical 
Institute

Frank Bayliss 
San Francisco State University

Solomon Bililign  
North Carolina A&T  
State University

Carrie Billy  
American Indian Higher 
Education Consortium

Laura Bottomley  
North Carolina State University

Judy Brown  
Phillip and Patricia Frost 
Museum of Science

Goldie Byrd  
North Carolina A&T

Richard Cardenas  
St. Mary’s University

Anthony Carpi  
City University of New York

Chellu Chetty  
Savannah State University

Kevin Christian  
American Association of 
Community Colleges

Roy Clarke  
University of Michigan

Rory Cooper  
University of Pittsburgh

James Cotter  
University of Minnesota, Morris

Lyla Crawford  
University of Washington

Lesia Crumpton-Young 
Tennessee State University

Michele de Coteau  
University of California, Berkeley

Sarwan Dhir  
Fort Valley State University

Nancy Elwess  
Plattsburgh, SUNY

Shara Fisler  
Ocean Discovery Institute

Benjamin Flores  
University of Texas at El Paso

Alison Gammie  
NIGMS, NIH

Judy Goldsmith 
University of Kentucky

Lindsay Goodwin  
Ocean Discovery Institute

Christine Grant  
North Carolina State University

Mary Gray  
American University

Steve Greenbaum  
Hunter College, CUNY

Janet Herman  
University of Virginia

Sara Hernandez  
Cornell University

Phillip Huebner  
South Dakota EPSCoR

William Jackson  
University of California, Davis

Raymond Johnson  
University of Maryland

Ram Lamba  
University of Puerto Rico Cayey

Jerzy Leszczynski  
Jackson State University

W. Jim Lewis  
National Science Foundation

Peter Liptak  
South Dakota EPSCoR

John Matsui  
University of California, Berkeley

Marsha Matyas  
American Physiological Society

Richard McGee  
Northwestern University

Antonio McLaren  
USDA NIFA

Susan Metz  
Stevens Institute of Technology

Carol Muller  
Stanford University

Katherine Nielsen  
University of California, San 
Francisco

Joel Oppenheim  
NYU School of Medicine

Becky Wai-Ling  
Packard Mount Holyoke College

Gerard Parkin  
Columbia University

Christine Pfund  
University of Wisconsin-Madison
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Derrick Rollins  
Iowa State University

Cheryl Schrader  
Missouri University of Science 
and Technology

Herbert Schroeder  
University of Alaska

Joseph Skrivanek  
Purchase College, SUNY

Jim Swartz  
Grinnell College

Andrew Tsin  
University of Texas, Rio Grande 
Valley

John Warner  
The Warner Babcock Institute 
for Green Chemistry

Margaret Werner  
Washburne University of  
New Mexico

AAAS Staff 
Quincy Brown  
STEM Program Director

Tarrick Clayton  
Program Associate

Yolanda George  
Deputy Director EHR (retired)

Shirley Malcom  
Former Director EHR

Laureen Summers  
Project Director

Iris Wagstaff STEM  
Program Director

National Science  
Foundation 
Jody Chase  
Acting Deputy Division Director

Cynthia Douglas  
Program Specialist

Tasha Inniss  
Acting Deputy Director HRD

Sylvia James  
Deputy Assistant Director 
(Acting)

Martha James  
Assistant Program Director

Jolene Jesse  
Program Director

William Jim Lewis  
University of Nebraska Lincoln 
and Former Acting Assistant 
Director NSF EHR

Nafeesa Owens  
Program Director

Pamela Pope  
Operation Specialist

Dakota Consulting 
Incorporated 
Sarah Aktbar  
Web Developer

Lisa Bass-Cooper  
Digital Content Writer/
Community Manager



Selected Photos from the 2017 Meeting of PAESMEM and AAAS Mentor Award 
Recipients (Michael J. Colella, photographer)
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Appendix 4: PHOTOS FROM AAAS AND PAESMEM  
AWARD RECIPIENTS
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Laura Bottomley teaches 5th grade students how 

to build rockets.

Chancellor Gary May, University of California, Davis (center) with the Graduate 

and Professional Student Advisory Board (the 2006 AAAS Mentor Award and a 

2012 PAESMEM recipient). May is a former engineering dean at Georgia Institute 

of Technology.

Lory Henderson, now a graduate student 

at Cornell University, and a former mentee 

of Maggie Werner-Washburne, Professor of 

Biology at the University of New Mexico (a 

2003 PAESMEM and the 2016 AAAS Lifetime 

Mentor Award recipient).

Dr. Leticia Márquez-Magaña, the AAAS Mentor Award 2001 recipient and 

Professor of Cell and Molecular Biology, remains actively engaged in mentoring 

historically underrepresented students. Professor Márquez-Magaña is pictured 

with SF NIH BUILD Scholar, Cynthia Peréz. Photo courtesy of San Francisco  

State University. 

Maggie Werner-Washburne, Professor of 

Biology at the University of New Mexico (UNM) 

and a 2003 PAESMEM and the 2016 AAAS 

Lifetime Mentor Award recipient (third from the 

left in black clothes) at UNM graduation with 

students who were in the 2011 NIH  

IMSD Program.



75A SUMMARY OF THE 2016 AND 2017 STEM MENTORS ALUMNI MEETINGS

Rory A. Cooper, the 2011 AAAS Mentor Award recipient (left) 

speaking with Nathan Bastien, a wounded US Army veteran 

and student of Cooper at the University of Pittsburg Human 

Engineering Research Laboratories (HERL). Cooper is the 

FISA and Paralyzed Veterans of America Chair Distinguished 

Professor in the Department of Rehabilitation Science and 

Technology; and Professor of Bioengineering, Mechanical 

Engineering, Physical Medicine and Rehab, and Orthopedic 

Surgery at the University of Pittsburgh.

Rory A. Cooper, the 2011 AAAS Mentor Award recipient, trying 

the Mobility Enhancement Robotic Wheelchair (MEBot) while his 

doctoral student, Jorge Candiotti, looks on. MEBot was the basis 

of Jorge’s doctoral work at the University of Pittsburg HERL.

Laura Bottomley and students ran a brick build booth for middle school students to build Mars rovers.

Appendix 4: PHOTOS FROM AAAS AND PAESMEM  
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Amaris C. Borges-Muñoz hooded by Luis A. Colón, at the 

University of Buffalo, State University of New York (the 2009 

AAAS Mentor recipient). Borges-Muñoz defended her Ph.D. 

dissertation in 2018 and is now at Bristol Myers Squibb.

From left to right, Juan E. Gilbert, a 2011 PAESMEM and the 2014 AAAS Mentor Award recipient, at the 2018 University of Florida 

graduation with his new Computer & Information Science and Engineering Department Ph.Ds. at the University of Florida, France 

Jackson (now at Intel), Jessica N. Jones (now at Naval Surface Warfare Center, Indian Head Division), and Julian Brinkley (now at 

Clemson University).

Jagannathan Sankar, the 2004 AAAS Mentor Award recipient 

(first row, first person, right side), with undergraduate and 

graduate students, postdocs and other researchers at the 

Engineering Research Center (ERC) at North Carolina A&T 

University. Sankar is the White House Millennium Researcher; 

University Distinguished Professor; and Director and PI — NSF 

ERC for Revolutionizing Metallic Biomaterials and the Center for 

Advanced Materials and Smart Structures (CAMSS).

Appendix 4: PHOTOS FROM AAAS AND PAESMEM  
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Photos courtesy of Ocean Discovery Institute in San Diego  

(a 2010 PAESMEM recipient).

Cato Laurencin, a 2008 PAESMEM and the 2012 AAAS Lifetime Mentor Award recipient (center), with students at the University of 

Connecticut School of Medicine. Laurencin is University Professor; Albert and Wilda Van Dusen Distinguished Professor of Orthopaedic 

Surgery; Professor of Chemical and Biomolecular Engineering; Professor of Materials Science and Engineering; Director, The Raymond 

and Beverly Sackler Center for Biomedical, Biological, Physical and Engineering Sciences; Director, The Institute for Regenerative 

Engineering; and  Chief Executive Officer, Connecticut Institute for Clinical and Translational Science.
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Photos from the University of Washington DO-IT Program (Disabilities, Opportunities, Internetworking, and Technology), a 1997  

PAESMEM recipient.

Benjamin Flores, a 2008 PAESMEM recipient (center) with students who are in the NSF Louis Stokes Bridge to the Doctorate Program 

at the University of Texas El Paso (UTEP). Benjamin Flores is a Professor of Electrical Engineering and Computer Sciences and 

Associate Dean of Academic Affairs and Undergraduate Studies.

Appendix 4: PHOTOS FROM AAAS AND PAESMEM  
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Linda Sealy, the 2018 AAAS Lifetime Mentor Award recipient, 

and Shenika Poindexter, a former student in the NIGMS IMSD 

Program at Vanderbilt University receiving her Ph.D. in May 

2014. Poindexter is currently an Assistant Professor of Biology at 

Xavier University of Louisiana.

Steven G. Greenbaum, a 2002 PAESMEM recipient, receiving 

the 2016 SACNAS Distinguished Scientist Award at the SACNAS 

National Meeting. Left to right: Antonia Franco, Executive 

Director, SACNAS; Armando Rua, Assistant Professor of Physics, 

University of Puerto Rico, Mayaguez (former Ph.D. student who 

nominated Greenbaum for the Award); Greenbaum; and Gabriel 

Montano, Los Alamos National Lab and SACNAS President.

Photo from the University of Washington DO-IT Program 

(Disabilities, Opportunities, Internetworking, and Technology), a 

1997 PAESMEM recipient.

Appendix 4: PHOTOS FROM AAAS AND PAESMEM  
AWARD RECIPIENTS (continued)

Saundra Y. McGuire (the 2015 Lifetime Mentor and a 2006 

PAESMEM recipient) with Brea Manuel at 2018 LSU graduation. 

Manuel is an American Chemical Society (ACS) Scholar and a 

Louis Stokes Louisiana Alliance for Minority Participation (LS-

LAMP) Program graduate. Saundra Yancy McGuire is the Director 

Emerita of the Center for Academic Success and retired Assistant 

Vice Chancellor and Professor of Chemistry at LSU.
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Joel D. Oppenheim, the 2010 AAAS Lifetime Mentor Award 

recipient and Professor Emeritus and Research Professor at 

New York University (NYU) with Latasha Wright (who was an 

undergraduate at Tougaloo College, Ph.D. student at NYU, and a 

postdoc at Johns Hopkins University and Cornell Medical School. 

Wright is now Executive Vice President & Chief Scientist of the 

NYC BioBus.

San Francisco State University (SFSU) Genentech Foundation 

Scholars, front row and from left to right, Dwayne Evans (now 

a graduate student at Harvard University), Frank Bayliss (a 

PASEMEM 2008 recipient), Monet Jimenez (now a graduate 

student at the University of Washington). Back row from left 

to right, Christopher Pineda (now a graduate student at the 

University of California San Francisco), Jordan Greer (now 

a graduate student at the University of Chicago) and Gerid 

Ollison (now a graduate student at the University of Southern 

California). Frank Bayliss is a Professor in the Department of 

Biology at SFSU.

Chancellor Gary May enjoys walking out to the University of 

California, Davis quad to chat with students (the 2006 AAAS 

Mentor Award and a 2012 PAESMEM recipient). 

Ami Radunskaya, the 2017 AAAS Mentor Award recipient and 

Professor of Mathematics, working with two of her students at 

Pomona College.

Appendix 4: PHOTOS FROM AAAS AND PAESMEM  
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From left, Luis Reyes, Brenda Velasco, professor MariaElena 

Zavala (a 2000 PAESMEM recipient and Professor of Biology) 

and Kimberly Arellano. Others in the photo were students in 

2015 in the NIH Minority Access to Research Careers (MARC) 

Undergraduate Science Training and Academic Research 

Program. Photo: California State University, Northridge (CSUN).

Laura Bottomley and students tour a village near Kigali, Rwanda.

Photos courtesy of Sarwan Dhir (a 2005 PAESMEM recipient) 

at Fort Valley State University. Dhir is a Professor in the College 

of Agriculture, Family Science and Technology and Director, 

Center for Biotechnology.
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Appendix 5: RECOMMENDED READING
For those interested in learning more about mentoring, the following list from Becky Wai-Ling Packard is a 
good place to start. For a complete list of her recommended resources, see https://commons.mtholyoke.
edu/beckypackard/resources/.

Carlone, H. B., & Johnson, A. (2007). 
Understanding the science experiences of 
successful women of color: Science identity as 
an analytic lens. Journal of Research in Science 
Teaching, 44(8), 1197–1218.

Promotes the concept of “recognition” by experts (e.g., 
faculty and staff) as a key predictor of persistence 
for underrepresented students, beyond the student’s 
interest, competency or performance. 

Cohen, G. L., Steele, C. M., & Ross, L. D. (1999). 
The mentor’s dilemma: Providing critical feedback 
across the racial divide. Personality and Social 
Psychology Bulletin, 25, 1302-1318. 

This article recommends that professors combine high 
standards with an explicit communication of belief in 
the student to achieve a higher standard when giving 
critical feedback. This can help buffer ambiguity 
regarding the intent of critical feedback, particularly in 
a cross-race interaction.

Dasgupta, N. (2011). Ingroup experts and peers 
as social vaccines who inoculate the self-concept: 
The stereotype inoculation model. Psychological 
Inquiry, 22(4), 231–246.

Suggests that peers can provide positive buffering to 
identity and belongingness even in situations where 
the field itself (and professionals within them) are less 
diverse.

Dasgupta, N., McManus Scircle, M., & Hunsinger, M. 
(2015). Female peers in small work groups enhance 
women’s motivation, verbal participation and career 
aspirations in engineering. Retrieved from www.
pnas.org/content/early/2015/04/03/1422822112.

This article found that groups that are majority women 
(3/4) were more effective at promoting participation 
than equal representation or minority representation. 
Important when considering composition of teams for 
group projects.

Dennehy, T. C., & Dasgupta, N. Female peer 
mentors early in college increase women’s 
positive academic experiences and retention in 
engineering. PNAS, 114(23), 5964-5969.

First-year college women assigned to female 
mentors were more likely to persist in engineering as 
compared to students with male mentors (18%) or 
no mentors (11%). Researchers argue same-gender 
peers protected and buffered women’s belonging and 
confidence; their belongingness did not decline, as 
belongingness of comparison students did.

Kasprisin, C. A., Boyle Single, P., Single, R. M., 
& Muller, C. B. (2003). Building a better bridge: 
Testing e-training to improve e-mentoring 
programs for diversity in higher education. 
Mentoring & Tutoring: Partnerships in Learning, 
11(1), 67–78.

This article explains why training mentors is so 
important for a mentoring program. MentorNet has 
tested each module and does not run a program longer 
than it has modules to promote mentee/mentor 
interaction.

Packard, B. W. (2016). Successful STEM 
Mentoring Initiatives for Underrepresented 
Students: A Research-Based Guide for Faculty and 
Administrators. Sterling, VA: Stylus Publishing.

This book synthesizes research on mentoring to 
include formal program design, inclusive pedagogy 
and climate in departments. Includes conversation 
starters for difficult conversations with students and 
within departments.

Photo courtesy of Becky Wai-Ling Packard, Professor of 

Psychology and Education (first person, right), Mount Holyoke 

College.
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Packard, B. W., Tuladhar, C., & Lee, J. (2013). 
Advising in the classroom: How community college 
STEM faculty support transfer-bound students. 
Journal of College Science Teaching, 42(4), 54-60. 

This article focuses on the ways in which faculty 
embed advising messages within their class time (at 
only 30 minutes over the entire semester), suggesting 
this approach reaches a wider array of students than 
does meeting with students individually in meetings. 
Strategy can be extended beyond transfer students.

Packard, B. W., Marciano, V., Payne, J. M., Bledzki, 
L. A., & Woodard, C. T. (2014). Negotiating peer 
mentoring roles in undergraduate research lab 
settings. Mentoring & Tutoring: Partnerships in 
Learning, 22(5), 433–445.

 If peer mentors are not validated and trained by their 
faculty, they may be perceived as less credible and 
have a less positive experience.

Pfund, C., Byars-Winston, A., Branchaw, J., Hurtado, 
S., & Eagan, K. Defining attributes and metrics of 
effective research mentoring relationships. AIDS 
Behavior, 20, S238-S248.

Proposes attributes, objectives and metrics for 
improving and assessing mentoring, to include 
research, interpersonal and career attributes.

Pon-Barry, H., Packard, B. W., & St. John, A. (2017). 
Expanding capacity and promoting inclusion 
in introductory computer science: A focus on 
near-peer mentor preparation and code review. 
Computer Science Education, 27(1), 54-77.

Explains inclusive pedagogy training of peer mentors 
and initial data on outcomes. Curriculum at https://
sites.google.com/a/mtholyoke.edu/mage-training/.

Rath, K. A., Peterfreund, A. R., Xenos, S. P., Bayliss, 
F., & Carnal, N. (2007). Supplemental instruction in 
introductory biology I: Enhancing the performance 
and retention of underrepresented minority 
students. CBE—Life Sciences Education, 6(3), 
203–216.

Supplemental instruction (as well as facilitated study 
groups) are more effective than tutoring in many 
contexts because these approaches normalize and 
integrate the help in a proactive, targeted manner. SI 
or FSG programs do not mean one should eliminate 
tutoring; however, SI and FSG can buffer many 
students within gateway courses as well as faculty 
time. A worthy investment.

Rattan, A., Good, C., & Dweck, C. S. (2012). “It’s ok 
— not everyone can be good at math”: Instructors 
with an entity theory comfort (and demotivate) 
students. Journal of Experimental Social 
Psychology, 48(3), 731–737.

Documents what researchers call “comfort feedback” 
or the false reassurance that certain students (such as 
women in math) do not need to worry about poor skill 
development or performance. Advocates for growth 
mindset and the encouragement of skill development.

Schwartz, J. (2012). Faculty as undergraduate 
research mentors for students of color: Taking into 
account the costs. Science Education, 96, 527–542.

Documents the costs incurred by faculty who became 
research mentors for students of color. A good piece 
to raise policy questions at the institutional level for 
supporting faculty mentoring of students in equitable 
and effective ways.

Stolle-McAllister, K., Sto Domingo, M. R., & Carrillo, 
A. (2011). The Meyerhoff way: How the Meyerhoff 
scholarship program helps Black students succeed 
in the sciences. Journal of Science Education and 
Technology, 20(1), 5–16.

Documents key element of the Meyerhoff scholars 
program and how the scholars fared better than a 
comparison group of college students.

Wilson, Z., Holmes, L., deGravelles, K., Sylvain, 
M., Batiste, L., Johnson, M., ...Warner, I. (2012). 
Hierarchical mentoring: A transformative 
strategy for improving diversity and retention 
in undergraduate STEM disciplines. Journal of 
Science Education & Technology, 21(1), 148–156.

Explains the LA-STEM program and how peer 
mentoring operates effectively. The LA-STEM program 
provides a pathway to recruit underperforming 
students after their first year of courses.
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While working on NSF STEM mentoring research 

and meeting projects since 2006 with Marilyn 

Suiter and Martha James, I have often reflected on 

my own STEM mentoring journey. The first person 

to encourage my curiosity and exploration of my 

surroundings was my grandmother, Edna Lemieux, 

who made sure I had the educational experience 

to develop my talents. In high school at St. Mary’s 

Academy in New Orleans, my chemistry teacher 

provided opportunities for us to participate in 

science fairs and essay contests, and in the late 

1960s I received an honorable mention for an essay 

on the function of the Golgi apparatus.

During my college years at Xavier University, 

Louisiana, from 1967 to 1971, Sister Grace Mary 

Flickinger was my biology mentor and was 

instrumental in sparking my interest in research, 

via the independent lab study exercise about 

the chromatography of Drosophila (fruit fly) eye 

pigment with a lab partner, including culturing our 

own fruit flies. She also facilitated my participation 

in a summer program at Atlanta University (now 

Clark-Atlanta University) that was funded by a Ford 

Foundation grant to encourage African American 

students from HBCUs to consider a Ph.D. in STEM.

In Atlanta, during the summer of 1970, I was 

mentored by some of the leading faculty and 

researchers in the biological sciences, including 

Lafayette Frederick, Roy Hunter, Luther Williams, 

Enola Stevens, John Browne and John Ruffin. The 

summer experience included credited courses 

and labs in biochemistry, plant biology and 

developmental biology, as well as sessions on how 

to apply for graduate school, visits to local research 

facilities and field trips (where I remember a rock-

climbing experience at Stone Mountain). 

I returned to Atlanta for graduate school in 1971 

and worked with Judith Lumb, who helped me 

develop lab research, grant writing and other 

workforce skills. I was also Judy’s teaching 

assistant in the microbiology lab, and I managed 

the mice and rat facilities for our experiments. 

The Atlanta University (AU) biology department 

was a learning community that included 

academics, seminars, journal clubs, life skills and 

professional experiences. Faculty invited students 

to dinners in their home, gave students credit 

on publications, encouraged students to submit 

abstracts to professional meetings, and drove or 

flew students to regional and national professional 

meetings so they could present their research. 

I met my husband, Matthew George Jr., at AU, 

and our son, Matthew III, was born three weeks 

before my master’s thesis defense. I still have vivid 

memories of a surprise baby shower organized 

by peers and the faculty, and after the baby was 

born, Lafayette and Ann Frederick showed up 

unannounced at our door with a box of baby 

clothes.
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In May of 1973, Thomas Smith, who was then 

at Lawrence Livermore National Laboratory 

(LLNL), recruited my husband and me for a co-op 

program in California. At LLNL, I worked as part 

of an interdisciplinary team that was pioneering 

the use of flow cytometry in biological sciences 

with Joe Gray (my immediate supervisor), Marvin 

Van Dilla, Mortimer Mendelsohn and others from 

1973 to 1980. LLNL was a great first place to work, 

and I took advantage of the numerous career 

development, management and writing courses, as 

well as exercise programs like karate and running. 

Additionally, while there I continued to attend and 

make presentations at professional meetings.

At LLNL, I also had the opportunity to serve as the 

affirmative action coordinator for the biological 

sciences divisions, and as such worked on STEM 

programs for girls with Nancy Kreinberg, Lenore 

Blum and the LLNL Women’s Association, and on 

K–12 teacher programs with Manuel Perry and 

James Evans. In addition, I participated in trips to 

HBCUs to recruit students and faculty for summer 

and co-op programs at LLNL, and I hosted college 

students in my lab at LLNL.

In 1980, I decided to switch from a STEM lab 

research path and, for my second career act, 

focused primarily on education efforts to interest 

and prepare more women and minorities for STEM 

careers. This path was sparked by my volunteer 

and outreach efforts at LLNL and by my national 

work with Shirley Malcom and Paula Hall of AAAS, 

who were working on the minority women in 

science project, dating back to 1976. 

My first science education job was as director of 

the University of California, Berkeley’s Professional 

Development Program (PDP) in 1980. PDP 

prepared females and minority high school, 

college and graduate students to become our next 

generation of STEM leaders through academic 

programs and professional opportunities. My 

guiding lights were my supervisors Leon Henkin 

and Margaret Wilkerson, and then staff member 

Philip Uri Treisman.

With a relocation to Washington, D.C., I decided to 

explore a career in STEM professional associations, 

and my first venture into this area was as a 

development director with the Association of 

Science-Technology Centers (ASTC) (1983-1985), 

where I met Bonnie VanDoren, who taught me most 

of what I know about association management 

and corporate fundraising. In addition to my 

other duties, I had the opportunity to help with 

the development of ASTC’s first major teacher 

education initiative. 

In 1985, I began my work at AAAS with Shirley 

Malcom, and for more than 30 years I have 

conceptualized, developed and implemented a host 

of education, outreach and career programs with 

and for colleges and universities, community and 

church groups, other professional associations, 

and international agencies to increase the 

participation of minorities, women and persons 

with disabilities in the worldwide STEM workforce. 

While at AAAS, I have been mentored by a host of 

colleagues inside and outside of AAAS, including 

Virginia Stern, Daryl Chubin, Suzanne Brainard, 

Catherine Didion, Patricia B. Campbell, Ellen Wahl, 

Norman Fortenberry, Roosevelt Johnson, Terry 

Woodin, Russel Pimmel, Myles Boylan, Don Millard, 

Claudia Rankins, Connie Della-Piana, Warren and 

Mary Washington, and many others.

86 STEM MENTORING: EMERGING STRATEGIES FOR INCLUSION



During my career, I have raised over $100 million 

in grant funds for STEM education projects 

and authored or co-authored over 50 papers, 

pamphlets and hands-on science manuals, 

including publications in peer-reviewed research 

journals, as well as headed the organizing of 28 

STEM conferences for college and university 

faculty and administrators and/or students. Even 

though I cannot measure how many careers 

I may have sparked or advanced, follow-up 

evaluations of events and activities indicate that 

most participants learn something new and/or 

make contacts that lead to educational or career 

advancements. 

My STEM career journey is not unique, but I think 

it illustrates how we have people throughout our 

educational and professional years who help us 

develop our talents and advance our careers. 

This perspective also illustrates several ways that 

effective mentors support career development and 

advancement in STEM.
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