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Disclaimers 

¨ Views of my own journey—not meant 
to imply endorsement by government 

¨ N = 1 



Today’s Talk 

¨  Why science? & the next 10 years 

¨  Key career milestones 
¤ AAAS Science & Technology Policy Fellowships 
¤ NCI Cancer Prevention Fellowship 

¨  NIGMS: Science, Diversity, Systemic Reform 

¨  Parting advice for the road ahead 



Family 

Why Science? 

Opportunity 

Importance of education and service  
(“To whom much is given, much is 

required”) 
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Why Science? 

“If you’re a medical doctor, you’ll treat at most 
10,000 patients in your lifetime.  The guy who 
discovered penicillin has treated billions of people on 
every continent for the past six decades.” -speaker at 
high school science program 

 
Because science is awesome!!! 

-and- 
Potential to make broad, positive contributions to 

the human condition 



The Next 10 Years 

B.S., Biochemistry & 
Molecular Biology 

Ph.D., Immunology 
 

The further my training 
progressed, the farther I 
felt from the reasons I 

went into science  
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Advice: 

“Stay the course” 
“Help when you get tenure” 

 
 



AAAS S&T Policy Fellowships 

Mission: To connect science with policy and foster a network of 
science and engineering leaders who understand government and 
policymaking, and are prepared to develop and execute solutions 
to address societal challenges 

http://www.aaas.org/program/science-technology-policy-fellowships 



My Fellowship Experience 

•  National Science Foundation, Directorate for Education 
and Human Resources, Division of Human Resource 
Development (NSF/EHR/HRD) 

•  Drafted section for the federal coordinated STEM 
Education Strategic Plan 

•  Learning & synthesizing social science research on STEM career 
attainment for high level officials (i.e. OSTP) 

•  Day-to-Day Programmatic Activities 
•  Conference travel & speaking engagements 
•  I missed research!!! 



Understanding Ph.D. and Postdoc Career 
Development 

CBE—Life Sciences Education
Vol. 12, 711–723, Winter 2013

Article

What Do I Want to Be with My PhD? The Roles of Personal
Values and Structural Dynamics in Shaping the Career
Interests of Recent Biomedical Science PhD Graduates
Kenneth D. Gibbs, Jr.,*†‡ and Kimberly A. Griffin†§

*Directorate for Education and Human Resources, Division of Human Resource Development, National Science
Foundation, Arlington, VA 22230; §Counseling, Higher Education and Special Education, University of
Maryland, College Park, College Park, MD 20742

Submitted February 4, 2013; Revised June 26, 2013; Accepted June 26, 2013
Monitoring Editor: Vivian Siegel

Interest in faculty careers decreases as graduate training progresses; however, the process un-
derlying career-interest formation remains poorly defined. To better understand this process and
whether/how it differs across social identity (i.e., race/ethnicity, gender), we conducted focus groups
with 38 biomedical scientists who received PhDs between 2006 and 2011, including 23 women and
18 individuals from underrepresented minority (URM) backgrounds. Objective performance and
quality of advisor relationships were not significantly different between scientists with high versus
low interest in faculty careers. Career interests were fluid and formed in environments that gener-
ally lacked structured career development. Vicarious learning shaped similar outcome expectations
about academic careers for all scientists; however, women and URMs recounted additional, distinct
experiences and expectations. Scientists pursuing faculty careers described personal values, which
differed by social identity, as their primary driver. For scientists with low interest in faculty careers, a
combination of values, shared across social identity, and structural dynamics of the biomedical work-
force (e.g., job market, grant funding, postdoc pay, etc.) played determinative roles. These findings
illuminate the complexity of career choice and suggest attracting the best, most diverse academic
workforce requires institutional leaders and policy makers go beyond developing individual skill,
attending to individuals’ values and promoting institutional and systemic reforms.

INTRODUCTION

The biomedical sciences (BMS) career landscape has trans-
formed in the past half century. Forty years ago, the majority
of PhD scientists progressed from graduate school to a faculty
position, whereas today, only 14% of life sciences PhDs hold
tenure/tenure-track faculty positions 5–6 yr after graduation
(Stephan, 2012). Further, those pursuing an academic career
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face a significantly elongated path to independence—the av-
erage age at which new PhD investigators receive their first
National Institutes of Health (NIH) RO1 grant is 42—and
an academic job market in which the number of available
tenure-track positions has not kept pace with the significant
increases in the supply of newly minted PhDs (National Re-
search Council [NRC], 2005b; McCook, 2011; Stephan, 2012).
In line with these systemic changes, recent reports indicate
many graduate students’ interests in research careers de-
creases as their training progresses (Fuhrmann et al., 2011;
Sauermann and Roach, 2012), with many newly trained PhD
scientists pursuing careers in policy, communication, law, and
other nonacademic fields (Austin and Alberts, 2012).

Notwithstanding these changes, faculty members continue
to play vital and unique roles in the scientific enterprise, shap-
ing the national research agenda and training the next gen-
eration of scientists (Leggon, 2010). As such, funding agen-
cies have invested significant resources in efforts to diversify
the professoriate and research workforce (Handelsman et al.,
2005; NRC, 2005a) with the view that improving diversity is
fundamental to advancing the BMS (Tabak and Collins, 2011).
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•  US Citizen and Permanent Resident Ph.Ds. who received Ph.D. between 2006-2012 
•  National survey (PLOS ONE, 2014; CBE LSE, 2015) 

N=1890 recent STEM Ph.Ds. (n=335 from URM backgrounds) 
•  Qualitative Data (CBE LSE, 2013, and forthcoming) 

•  Focus groups (n=38), and in-depth interviews (n=70) 
Kimberly Griffin, Ph.D., Associate Professor of Education, University of Maryland 
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Career Development among American Biomedical 
Postdocs
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Recent biomedical workforce policy efforts have centered on enhancing career preparation for 
trainees, and increasing diversity in the research workforce. Postdoctoral scientists, or postdocs, 
are among those most directly impacted by such initiatives, yet their career development remains 
understudied. This study reports results from a 2012 national survey of 1002 American biomedical 
postdocs. On average, postdocs reported increased knowledge about career options but lower clar-
ity about their career goals relative to PhD entry. The majority of postdocs were offered structured 
career development at their postdoctoral institutions, but less than one-third received this from 
their graduate departments. Postdocs from all social backgrounds reported significant declines in 
interest in faculty careers at research-intensive universities and increased interest in nonresearch 
careers; however, there were differences in the magnitude and period of training during which these 
changes occurred across gender and race/ethnicity. Group differences in interest in faculty careers 
were explained by career interest differences formed during graduate school but not by differences 
in research productivity, research self-efficacy, or advisor relationships. These findings point to the 
need for enhanced career development earlier in the training process, and interventions sensitive to 
distinctive patterns of interest development across social identity groups.

Article

2014). Increased attention has been focused on the need to 
adjust the career development biomedical PhDs receive, so 
they are better prepared for a career landscape in which only 
11–25% eventually move on to faculty positions (Yamamoto, 
2014). Alongside these efforts, a focus remains on enhancing 
diversity in the research workforce and professoriate, as the 
representation of women and scientists from underrepre-
sented minority (URM) backgrounds continues to lag their 
representation in the PhD pool (National Institutes of Health 
[NIH], 2014a; Rockey, 2014).

Postdoctoral scientists, or postdocs, are among those 
most directly impacted by career development initiatives. 
Postdocs have long been recognized as indispensable to the 
research enterprise, “performing a substantial portion of 
the nation’s research in every setting” (National Research 
Council, 2000, p. 10). There are an estimated 60,000–100,000 
postdocs in the United States—more than double the num-
ber 25 yr ago—the majority of whom are in the life sciences 
(National Academy of Sciences [NAS], 2014). However, there 
are few systematic data on their training experiences or 

Vol. 14, 1–12, Winter 2015

INTRODUCTION

The career training and prospects of biomedical science PhDs 
have commanded significant attention from the science 
policy community (Alberts et  al., 2014; Daniels, 2015), the 
popular press (Harris, 2014; Weissman, 2014), and trainees 
themselves (McDowell et  al., 2014; Polka and Krukenberg, 
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RESEARCH ARTICLE
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Abstract
Increasing biomedical workforce diversity remains a persistent challenge. Recent

reports have shown that biomedical sciences (BMS) graduate students become

less interested in faculty careers as training progresses; however, it is unclear

whether or how the career preferences of women and underrepresented minority

(URM) scientists change in manners distinct from their better-represented peers.

We report results from a survey of 1500 recent American BMS Ph.D. graduates

(including 276 URMs) that examined career preferences over the course of their

graduate training experiences. On average, scientists from all social backgrounds

showed significantly decreased interest in faculty careers at research universities,

and significantly increased interest in non-research careers at Ph.D. completion

relative to entry. However, group differences emerged in overall levels of interest (at

Ph.D. entry and completion), and the magnitude of change in interest in these

careers. Multiple logistic regression showed that when controlling for career

pathway interest at Ph.D. entry, first-author publication rate, faculty support,

research self-efficacy, and graduate training experiences, differences in career

pathway interest between social identity groups persisted. All groups were less

likely than men from well-represented (WR) racial/ethnic backgrounds to report high

interest in faculty careers at research-intensive universities (URM men: OR 0.60,

95% CI: 0.36–0.98, p50.04; WR women: OR: 0.64, 95% CI: 0.47–0.89, p50.008;

URM women: OR: 0.46, 95% CI: 0.30–0.71, p,0.001), and URM women were

more likely than all other groups to report high interest in non-research careers (OR:

1.93, 95% CI: 1.28–2.90, p50.002). The persistence of disparities in the career

interests of Ph.D. recipients suggests that a supply-side (or ‘‘pipeline’’) framing of

biomedical workforce diversity challenges may limit the effectiveness of efforts to

attract and retain the best and most diverse workforce. We propose incorporation of
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Career Pathway for Ph.D. Scientists 

•  Non-research career 
(policy, business, consulting, etc.) 

•  Faculty Career, Research 
University 
•  Faculty Career, Teaching University 
•  Research Career, non-academic 
(industry, biotech, government, etc.) 

1. Decision to pursue Ph.D. 

3. Decision to pursue 
 postdoctoral training 

5. Decision after 
postdoc 

4. Postdoc  
experience(s) 

2. Graduate training experiences 

Decision Point 

Training Path 

No postdoc 

Faculty 

Gibbs & Griffin, CBE Life Science Education (2013) 

Research Questions 
 

•  What is the process 
of career interest 
formation for recent 
biomedical Ph.D. 
graduates? 

•  To what extent does 
this process differ 
based on social 
identity (i.e. race/
ethnicity, gender, and 
their intersection)? 



Where are We Now? (Biomedical Snapshot) 

Valantine, Lund, and Gammie—CBE Life Sciences Education (2016) 
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Well Represented Groups (WR) 
White, Asian, Non-Resident 

 
Underrepresented Minority (URM) 
Black, Hispanic/Latin@, American 

Indian, or Alaska Native 
 

WR Men  
URM Men 

WR Women 
URM Women 



What happens to career goal clarity and career 
knowledge as training progresses? 

Gibbs et al, CBE Life Sciences Education (2015) 

Starting Level 
High: > 70% 
Mid: 30-70% 
Low: <30% 

Change 
Increase  
Stay the same 
Decrease  

12 



Postdocs Report Greater Knowledge of Career Options 
& Less Career Goal Clarity Relative to Ph.D. Entry 

Gibbs et al, CBE Life Sciences Education (2015) 



What Explains Career Pathway Interest at 
Ph.D. Completion? 

¨  Multiple Logistic Regression 
¤ Outcome: high career pathway interest at Ph.D. completion 

(i.e. 4 or 5 on the interest scale)  
¨  Covariates: 

¤  Personal: Interest & intentions at Ph.D. entry, confidence in 
research ability 

¤ Objective: first-author publication rate, time-to-degree, h-
index, institution type (Top50 yes/no) 

¤ Graduate training: sense of belonging (intellectually or 
socially), advisor interactions, and career development 
measures 



Disparate Career Interests at Ph.D. Completion 
15 

Controls   
•  Career interests at Ph.D. entry(+) 
•  Advisor relationship (+) 
•  Publication record (+) 
•  Ph.D. at “Top 50” university (-) 
•  Time-to-degree 
•  H-index 
•  Research self-efficacy (+) 
•  Departmental support for career 

development (+) 
•  Sense of belonging 
 

Gibbs et al, PLOS ONE (2014) 
WR Men (n=375)  URM Men (n=87)  
WR Women (n=808)  URM Women (n=189) 



Disparate Career Interests at Ph.D. Completion 
16 

Gibbs et al, PLOS ONE (2014) 
WR Men (n=375)  URM Men (n=87)  
WR Women (n=808)  URM Women (n=189) 



AAAS Fellowship 

¨  AWESOME!!! 

¨  (For Me) Both research and policy application are 
necessary to feel fulfilled, and neither is sufficient.   

¨  Is there a way to bridge the two? 



NCI Cancer Prevention Fellowship Program 

¡  Post-doctoral Fellowship with 30 year history; 
for early career scientists 

¡  Multidisciplinary 

¡  Independent, mentored-research in cancer 
prevention 

¡  10-15 Fellows selected annually through 
competitive process; support for 4 years 

 



Career Vision: Policy Scientist 

¨  Macro-scale translational research 
¤ Science education 
¤ Science workforce development and diversity 
¤ Research evaluation 
¤ Public health 

¨  Physician-scientist: “Bench to bedside” 

¨  Policy scientist: “Bench to society” 



The Road to NIGMS 

NETWORK, NETWORK, NETWORK 



Roles at NIGMS:  
Science, Diversity, Systemic Reform 

¨  Program Analyst, Office of Program Planning, 
Analysis and Evaluation 
¤ Research on workforce development and diversity 
¤ Strategic planning for NIGMS training and diversity 

programs 
¤ Trans-NIH initiatives (funding disparities for black 

investigators) 

¨  Program Director, Divisions of Training, Workforce 
Development and Diversity; Genetics and 
Developmental Biology 



Distinct Faculty Hiring Dynamics for 
URM and WR Ph.D. Scientists 

7.6x 

2.1x 

Gibbs et al, eLife (2016) 



Distinct Faculty Hiring Dynamics for 
URM and WR Ph.D. Scientists 

7.6x 

2.1x 

Biomedical 
Ph.Ds.  Assistant Professors 

 Timeframe 2005-2014 2005 2014 % Change 

URM 6,633 347 341 -1.70% 

WR 81,002 5122 5562 +8.60% 

Gibbs et al, eLife (2016) 



Impact 

Press Policy 



Reforming Graduate Education 

https://loop.nigms.nih.gov/author/dr-kenneth-gibbs/ 



NAS Study on Revitalizing Graduate 
STEM Education 

http://sites.nationalacademies.org/PGA/bhew/graded/index.htm 
 

“Create a set of national goals for graduate STEM education that can 
be used by research universities, Congress, federal agencies, state 
governments and the private sector to guide graduate level programs, 
policies and investments over the next decade, and ensure that this 
“blueprint” for graduate education reform is revisited and updated on 
a periodic basis to reflect changing realities.” 



Your Story 



The Road Ahead: To Grad School or Not? 

BE INTENTIONAL IN YOUR CAREER DECISIONS 



Picking the Right Graduate School 

¨ Good science, good community & good for you! 



Find Community: IMSD Institutions 

https://www.nigms.nih.gov/Training/IMSD/Pages/default.aspx  

Initiative for Maximizing Student Development 



Find Community: Social Media 

@BerondaM 

@blacksciblog 

@dacolon @DNLee5 @_ChristineOrtiz @SherilynnBlack 

@ThePurplePage @moefeliu @HeyDrWilson @NLouissaint_PhD 



Mentors Matter: Choose Your PI Wisely 



Believe in Yourself + Ask for Help 



Use Your Science to Improve Our 
Communities 



Science Needs You! 
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