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1

I N T R O D U C T I O N

Bill Gomez is a computer science professor at a large state research uni-
versity. Every year he leads a summer program for students who have 
completed their fi rst year of college. After consistently seeing very few 

women enroll in the summer program, he wants to improve recruitment by 
changing his strategy. How can Bill restructure the program to attract more 
women students to study computer science during their transition to college?

Susan Mason, a chemistry professor who teaches at a private liberal arts 
college, has noticed that many students of color take Chemistry 1, but they 
do not continue on to Chemistry 2, the gateway course to a chemistry major. 
How can Susan design a mentoring initiative to help students of color pro-
ceed successfully through this gateway into the major? 

Mark Sanderson, a science, technology, engineering, and mathematics 
(STEM) dean at a state university’s branch campus, wants to help commu-
nity college transfer students succeed; many of them are also fi rst-generation 
college students and would benefi t from more intensive professional mentor-
ing as they enter the job market. What kind of mentoring elements should 
Mark include?

As with many faculty and administrators in STEM fi elds, you may fi nd 
yourself designing an initiative to improve the mentoring of college students.1 
Perhaps you are applying for a federal research grant and want to include 
a compelling section about how your work will broaden the participation 
of STEM students. Your focus may be on fi nding new ways you or your 
department colleagues can play a more active role in supporting persistence 
in STEM fi elds of underrepresented students, including women, students of 
color, fi rst-generation college students, or community college transfer stu-
dents.2

Despite having experience with teaching, conducting research, and advis-
ing in your fi eld, you may not be acquainted with research-based best prac-
tices that contribute to student persistence in STEM fi elds, including ways to 
improve access to mentoring practices. Mentoring is a broad concept, a term 
that refers to many different kinds of relationships, programs, and initiatives. 
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2  INTRODUCTION

Studies about mentoring are scattered across various bodies of literature, mak-
ing an effective synthesis diffi cult to quickly generate. The reality is that those 
of us who are in the position to design mentoring initiatives cannot possibly 
share the lived experiences of all our students. We can, however, learn about the 
issues students face, and we can improve the ways in which we design, imple-
ment, and sustain mentoring initiatives in our departments and institutions. 

The focus of my research is the mentoring and persistence of underrep-
resented students in STEM fi elds, and I often consult with faculty in STEM 
departments who are trying to design effective mentoring initiatives. Although 
Bill, Susan, and Mark are fi ctional composite characters in this book, their 
situations are representative of the wide range of cases on which I have been 
consulted. My interest in this work was sparked years ago when I participated 
in a summer science research program. In that project, my faculty mentor and 
I worked with staff at our local science museum on an initiative designed to 
foster interest in science among school-age students.3 My participation was a 
life-changing experience. I went on to earn my doctorate, win grants to support 
my research, and I am a recipient of the Presidential Early Career Award for 
Scientists and Engineers. As I identify as both a fi rst-generation college gradu-
ate and a person of color, my commitment to mentoring is deeply personal, 
and my recommendations are informed by years of research and practice.

I understand that as a faculty member or administrator, time is precious; 
you probably do not have time to sift through the literature on mentoring 
diverse students or cold-call other institutions to fi nd out about the nuances of 
their programs. That is why I wrote Successful STEM Mentoring Initiatives for 
Underrepresented Students: A Research-Based Guide for Faculty and Administra-
tors. This book is written for you. It is intended to guide the mentoring design 
process for you and your colleagues in departments of science and engineering 
in colleges and universities, help you recognize obstacles students may face, 
encourage you to consider a variety of promising mentoring approaches, and 
troubleshootpotential pitfalls in communication. Before going into the con-
tents of the book, let’s review why it’s worth spending the time learning more 
about mentoring and persistence of underrepresented students in STEM fi elds. 

Why Do We Need to Recruit Students Into STEM and Help 
Them Persist?

According to the National Science Board, the nation faces signifi cant chal-
lenges in recruiting and retaining a diverse domestic and global workforce.4 
Women, fi rst-generation college graduates, and people of color, among 
others, are not working in STEM careers in numbers comparable to their 
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INTRODUCTION  3

presence in the workforce.5 African Americans earn 7% of bachelor’s degrees 
in STEM.6 Women earn fewer than 25% of bachelor’s degrees awarded each 
year for engineering and computer science.7 This is unfortunate because the 
largest projected growth in employment is happening in STEM fi elds, and 
these careers require at least a bachelor’s degree.8 Business leaders, educators, 
and governmental offi cials are united in their concern about these statistics.9

Persistence in STEM is often described using the metaphor of a leaky 
pipeline; that is, the number of potential members of the STEM workforce 
gradually declines because of the many “leaks” throughout K–12 education, 
college, and in the workforce.10 Only about 30% of students who enter col-
lege intend to major in science or engineering, and fewer than 50% of these 
students complete that intended STEM major.11 What’s more, only 26% of 
STEM graduates are working in STEM careers.12 Some leave STEM after 
earning their PhD.13 Thus, while the opportunities in STEM are numerous, 
we do not see many students persisting.

Women and people of color are more likely to leave STEM fi elds than 
men or White students.14 Community college students are also more likely 
to leave STEM fi elds before receiving an associate’s degree. According to a 
study in Ohio, only 15% of entering community college students aspired to 
a STEM major, and only 15% of those original students earned an associate’s 
degree.15 Only 5% of the associate’s degrees earned nationwide by women 
each year are in STEM.16 Community college students are more likely to 
be of nontraditional age, students of color, working while going to school, 
and women.17 You may not realize that STEM transfer students, particularly 
women and people of color, who arrive in four-year college or university 
classrooms have beaten tremendous odds to get there.

During the educational process, it is natural, of course, for some stu-
dents to leave STEM fi elds as they engage in course work and learn more 
about a range of possibilities; some come to realize they are more interested 
in another fi eld.18 However, students leave STEM fi elds for many reasons.19 
These include a lack of information about STEM careers, limited oppor-
tunities to participate in research or other career-relevant activities, STEM 
courses that seem irrelevant to the world’s problems, or a chilly climate in 
departments and workplaces for people from their social identity group.20 
Research shows that many college students who opt out of STEM are exactly 
the talented and capable students we’d like to keep.21

While the metaphor of the leaky pipeline is helpful in understanding 
persistence in STEM, it only takes us so far. A leaky pipeline implies that 
we start with a fi nite number of interested and capable college students and 
lose them over time. We need to imagine multiple paths leading into STEM 
fi elds.22 Currently, about one in fi ve people in a STEM career majored in a 
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4  INTRODUCTION

fi eld other than STEM.23 Although that’s encouraging, we can do more to 
create on-ramps into the fi eld.24 Our departments can play an active role by 
recruiting students as they make the transition into, throughout, and even 
after completing college. Throughout this book, I provide examples of ways 
to create on-ramps into STEM and ways to support students who are already 
on the road to STEM careers.

Why Is Diversity in STEM Valuable?

Why is there value in diversifying the students in your classrooms? It has been 
argued that science-related fi elds have historically operated from a standpoint 
of selectivity and exclusion.25 This selective exclusion is best exhibited by the 
strongly held practice of trying to weed out struggling students.26 It is now 
accepted that this practice is pedagogically unsound, and educators have shifted 
away from it, recognizing that diversity and excellence can coexist. The term 
inclusive excellence refers to simultaneously keeping high standards while sup-
porting students from diverse backgrounds and prior experiences.27 Three 
complementary perspectives—human capital, innovation, and  funding—help 
make the case for the benefi ts of diversity, particularly in our STEM classrooms.

When certain groups in our population are not represented in STEM, 
we are missing out on the contributions of that human capital. In the United 
States, we cannot expect to compete on a global scale while tapping only a 
small percentage of students.28 We know, for example, that few women par-
ticipate in computer science despite making strides in higher education in 
general; therefore, we are not involving as many people from our population 
in computer science as possible.29

From an innovation perspective, our society loses out when STEM fi elds 
do not draw together people from diverse backgrounds, whether from dif-
ferent lived experiences, with varied cognitive assets, or from diverse disci-
plines.30 Diversely composed teams generate more creative and compelling 
results than more homogenously composed teams.31 More complex thinking 
can result from cross-race interactions.32 The classroom, for example, can 
promote rich interactions and learning among diverse students.33 

Funding is also a compelling reason to invest in diversity. The federal 
government has linked STEM funding opportunities to increasing the 
diversity of students who pursue STEM careers. For example, National Sci-
ence Foundation grant applicants must discuss how their projects broaden 
participation of underrepresented groups by providing outreach, teach-
ing, or training experiences for underrepresented students. Although vari-
ous grant-funding agencies may use the term underrepresented to indicate 
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different groups of students, they share the goal of increasing the persistence 
of all STEM  students and graduates.34 The National Institutes of Health’s 
grant programs seek to support racial/ethnic minorities in science (defi ned as 
Latinos/Hispanic, African American, Native American/Pacifi c Islanders) as 
well as students from economically disadvantaged or fi rst-generation back-
grounds and students with disabilities. The National Science Foundation’s 
Louis Stokes Alliance for Minority Participation program has broadened 
its conception of underrepresented groups to include fi rst-generation col-
lege and community college students. Knowing more about the experiences 
of students from diverse backgrounds and about mentoring can help you 
develop better descriptions of mentoring and persistence when designing ini-
tiatives or writing grant proposals to fund them. 

Why Is Mentoring a Worthy Investment for STEM Departments?

Mentoring programs are ubiquitous. Many federal grant programs require 
them but if the programs are designed and implemented well, they work. 
When students have positive mentoring experiences, they are more apt to 
achieve better grades and persist in college.35 Furthermore,  mentoring is a 
high-impact educational practice, which means that your institution can 
expect to see increased engagement and retention as a result of your invest-
ment.36 Underrepresented students,37 including students from low-income 
backgrounds, particularly benefi t from mentoring initiatives.38 Mentoring 
experiences contribute positively to persistence in STEM fi elds.39

In this book, I defi ne mentoring as a developmental experience or a type 
of support intended to advance students toward an important goal.40 Men-
toring interactions have an impact when they communicate messages of invi-
tation or inclusion and equip students to take on the challenges in STEM by 
increasing their capabilities. To have an impact, you will need to go beyond 
traditional mentoring programs, which are often benefi cial but can be lim-
ited in their scope, and infuse mentoring into your learning environment 
through the core practices of teaching and advising.41 You will also want to 
try to improve the overall departmental climate.

Moreover, being able to develop and articulate a multipronged mentor-
ing strategy is one way to invest in student success while communicating that 
investment to diverse prospective students and their families. When enroll-
ment and graduation rates are used to measure success and allocate resources 
such as faculty lines and staff support, administrators of institutions are pay-
ing more attention than ever to mentoring as a critical investment. New 
faculty on the job market, and not just those from underrepresented groups, 
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6  INTRODUCTION

are attracted to workplace environments that emphasize inclusivity and the 
ability for them to thrive.42

What Will You Gain From This Book?

For this book I have assembled key research-based explanations about why 
underrepresented college students face obstacles in STEM fi elds and how 
to translate those obstacles into mentoring opportunities. Start by mapping 
the landscape of factors so you can see the big picture of student persistence. 
Then choose a focus and identify where your efforts could have the biggest 
impact. By looking broadly at the different kinds of mentoring approaches, 
you can develop a strategy to achieve your goals. And by taking an inventory 
of the mentoring initiatives you already have, you can try to use your existing 
resources where possible.

I then describe many excellent approaches being implemented on several 
campuses, illustrate each approach, and explain why the approach works to 
improve recruitment and persistence in STEM. My discussion focuses on 
each of the three key transitions in college: the transition into college, the 
transition into the major, and the transition into the workplace or graduate 
school. These transitions are critical times when mentoring initiatives can 
invite more underrepresented students into STEM departments as well as 
facilitate their persistence in a fi eld. For each transition, a different case sce-
nario—Bill’s, Susan’s, or Mark’s situation—illustrates the mentoring design 
process, from consulting your own data sources to clarifying obstacles to 
developing a mentoring strategy to creating a plan to pilot your efforts and 
track your progress.

In the fi nal section, I focus on the nuances of communication in 
mentoring, which infl uence the impact you will have. At the individual 
level, I articulate effective ways to frame diffi cult mentoring messages to 
students (e.g., providing constructive feedback about a student’s poor 
performance). At the departmental level, I provide conversation start-
ers to engage your colleagues in discussions about departmental climate. 
Whether you embark on a collective curricular project or examine your 
hiring practices, you will identify steps you can take toward a more inclu-
sive department. 

It is important for you to take a step forward wherever you are and with 
whatever resources you have. The scope of the challenge is large, and yet 
small changes can tip the balance for your department, making a powerful 
difference for students and for ourselves. Let’s get started. One student, one 
colleague, one interaction at a time. 
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Notes

1. The defi nition of STEM can vary, but in this volume it refers to any fi eld in 
science, technology, engineering, or math. Note, however, that biological science and 
electrical engineering, for example, are distinct fi elds of study and have their own 
norms, resources, and barriers. 

2. Persistence is the term used in this book to capture the experiences of stu-
dents as they continue their pursuit of STEM. Retention typically refers to  persistence 
initiatives from the standpoint of the institution. 

3. Paris, S. G, Yambor, K. M., & Packard, B. W. (1998). Hands-on biology: A 
museum-schools-university partnership for enhancing students’ interest and learn-
ing in science. Elementary School Journal, 98(3), 267–288.

4. National Science Board. (2012). Science and engineering indicators 2012. 
Retrieved from www.nsf.gov/statistics/seind12/c3/c3h.htm

5. National Science Foundation. (2007). Women, minorities, and persons with 
disabilities in science and engineering. Retrieved from ERIC database. (ED496396)

6. Landivar, L. C. (2013). Disparities in STEM employment by sex, race, and 
Hispanic origin (American Community Survey Reports, ACS-24). Retrieved from 
www.census.gov/prod/2013pubs/acs-24.pdf

7. Yoder, B. L. (2011). Engineering by the numbers. Retrieved from www.asee
.org/papers-and-publications/publications/college-profi les/2011-profi le-engineering-
statistics.pdf

8. Carnevale, A. P., Smith, N., & Strohl, J. (2010). Help wanted: Projections 
of jobs and education requirements through 2018. Retrieved from ERIC database. 
(ED524311)

Reader Questions

• What do I already know about STEM recruitment and persistence? 
What questions do I have?

• What ideas do I already have about mentoring, based on my own 
experiences as a student and in my current role?

• How might my experiences in STEM departments and in mentor-
ing be similar or different from those of underrepresented students? 
From those of my colleagues?

• What’s unique about my institution, my department, or my fi eld? 
How might that play a role in the challenges we face in regard to 
diversity? How might the unique characteristics infl uence what works?

• What other questions or ideas do I have?
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14. Seymour, E., & Hewitt, N. (1997). Talking about leaving: Why undergradu-
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