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What are some of the major issues in 
biomedical research workforce training?
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Biomedical Research Training: Calls for Change

“Substantial changes in graduate education 
are recommended—not because the previous 
approaches were wrong—but because the 
technological leaders of this century must have 
skills crafted to meet its demands.” 
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Biomedical science has changed significantly over the past decades –
graduate research training needs to keep up
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A Growing Challenge: 
Ensuring the Rigor and Reproducibility of Biomedical Research

Boston Area Seminar 20205



Survey Indicates Training Can 
Play a Role in Enhancing 

Reproducibility

http://www.nature.com/news/1-500-scientists-lift-the-lid-on-reproducibility-1.19970Boston Area Seminar 20206

http://www.nature.com/news/1-500-scientists-lift-the-lid-on-reproducibility-1.19970
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Serious lab accidents occur more often than most people realize
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TWD PD Meeting June 2017

The research incentive structure is sometimes in conflict 
with training 

10



non-tenure 
track faculty

non-research 
science jobs

gov't 
researchers

industry 
researchers

non-science 
jobs

tenure track 
jobs

The current careers in the biomedical workforce require 
training beyond academic research   
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The biomedical research community does not reflect the 
diversity in this country
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UR, underrepresented: Hispanic/Latinx, African American/Black, Native American/Alaska Native
WR, well represented: White, Asian
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What is NIGMS doing to address these issues in training?
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NIGMS Administers ~1,000 Research Training and Diversity 
Enhancing Awards at ~300 Institutions

~$340,000,000 per year

Boston Area Seminar 2020
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• Expect to grow to ~25 scholars per UE5 in steady-state by year five 

• UE5 provide MOSAIC K99/R00 scholars additional mentorship, networking, career 
development, and institutional responsibility

• Step 3: Cohorts of MOSAIC scholars 
organized by scientific areas within the 
mission of participating ICs

Maximizing Opportunities for Scientific and Academic Independent Careers (MOSAIC)
Postdoctoral Career Transition Award to Promote Diversity (K99/R00)

Institutionally Focused Research Education Cooperative Agreement to Promote Diversity (UE5) 

• Step 1: NIH Award UE5’s to neutral 
organization such as scientific societies 

• Step 2: NIH Administers 
Competition for K99/R00 

Professional 
Org (PO) A

UE5

PO B

UE5 PO C

PO D

PO EUE5

Cohort 1

K99/R00

Cohort 1

K99/R00
Cohort 1

K99/R00

Cohort 2

Cohort 3

Cohort 4

Cohort 5

Cohort 2

Cohort 3

Cohort 4

Cohort 5

Cohort 2

Cohort 3

Cohort 4

Cohort 5

Boston Area Seminar 2020

Presenter
Presentation Notes
UE5s:
Team building
Professional skills
Mentoring
Network development
Career development
Institutional responsibility


K99/R00s:
Funding
Mentoring (PIs & POs)
Near-peer mentoring (senior to junior cohorts)
Independence



TWD Administered Programs

IRACDA

G-RISE

PREP

MARC

U-RISE

IMSD

T32 NRSA

NRSA Fellowships

K Awards

PostbacUndergraduate Graduate MS Graduate PhD Postdoctoral
Community 

College

Bridges to the 
Baccalaureate Bridges to the Doctorate

MOSAIC – new

Boston Area Seminar 2020

Innovative Programs to Enhance Research Training

NIGMS Diversity Supplement Program

National Research Mentoring Network

BUILD

Presenter
Presentation Notes
NIGMS provides a variety of types of support for training the next generation of scientists throughout the career pathway at a variety of institutions and educational settings

1371 Awards, 1247 base projects 1189 PIs, 278 organizations, $414,095,189


UNDERGRADUATE PROGRAMS:
Research Initiative for Scientific Enhancement (RISE) (R25): PAR-16-361.; Alexandra Ainsztein. The goal of RISE is to increase the number of students from underrepresented groups who complete the Ph.D. degree.  RISE provides grants to institutions with significant student populations from underrepresented groups. These programs may include undergraduate-, M.S. - or Ph.D.-level trainees. FY2016: NIGMS supported 49 institutions with 1,083 scholars (755 undergraduates, 79 M.S., 249 Ph.D.).
Bridges to Baccalaureate (R25): PAR-16-110.; Mercedes Rubio. The goal of this program is to promote the successful completion of baccalaureate degrees by students from groups that are underrepresented in the biomedical sciences. The strategy is to support comprehensive science education and research-readiness student development programs that help diverse students at community colleges transition to baccalaureate degree programs at research-intensive partner institutions. FY2016: NIGMS supported 44 institutions with 496 slots.
MARC Undergraduate Student Training in Academic (Maximizing Access to Research Careers): Sailaja Koduri. The goal of this program is to increase the nation's pool of students from underrepresented groups who have the research experience and science preparation to matriculate and succeed in biomedical Ph.D. programs. The strategy is to support institutional programs of academic and research education, including 2 years of support of honors juniors and seniors and at least one summer research experience at a research-intensive institution. FY2016: NIGMS supported 53 institutions and 553 trainees.
Initiative for Maximizing Student Development (IMSD) (R25): PA-14-121.; Veerasamy Ravichandran. The goals of IMSD are to increase the number of undergraduate and graduate students from underrepresented groups who complete Ph.D. degrees and enter the research workforce, and also to enhance the diversity of students in awardee institutions' Ph.D. programs. The strategy is to provide institutional grants for research training and developmental activities at research-intensive institutions. FY2016: NIGMS supported 49 institutions (523 undergraduates and 368 doctoral scholars).

POSTBAC PROGRAM:
Postbaccalaureate Research Education Program (PREP) (R25): PAR-14-076.; Michael Bender. The goals of PREP are to increase the number of baccalaureates from underrepresented groups who go on to Ph.D. or M.D.- Ph.D. degree programs, and also to enhance the diversity of students in awardee institutions' Ph.D. and/or M.D.-Ph.D. programs. The strategy is to support institutional programs that provide extensive research training and academic preparation at research-intensive institutions through 1- to 2-year research apprenticeships. FY2016: NIGMS supported 27 institutions with 196 scholars.

GRADUATE MS:
Research Initiative for Scientific Enhancement (RISE) (R25): PAR-16-361.; Alexandra Ainsztein. The goal of RISE is to increase the number of students from underrepresented groups who complete the Ph.D. degree.  RISE provides grants to institutions with significant student populations from underrepresented groups. These programs may include undergraduate-, M.S. - or Ph.D.-level trainees. FY2016: NIGMS supported 49 institutions with 1,083 scholars (755 undergraduates, 79 M.S., 249 Ph.D.).
Bridges to the Doctorate (R25): PAR-16-109.; Patrick Brown. This program's goal is to promote the successful completion of doctoral degrees by students from underrepresented groups. The strategy is to support comprehensive science education and research-readiness student development programs that help diverse students in M.S. degree programs transition to Ph.D. degree programs at research-intensive partner institutions. FY2016: NIGMS supported 18 institutions with 79 slots.

GRADUATE PhD:
Research Initiative for Scientific Enhancement (RISE) (R25): PAR-16-361.; Alexandra Ainsztein. The goal of RISE is to increase the number of students from underrepresented groups who complete the Ph.D. degree.  RISE provides grants to institutions with significant student populations from underrepresented groups. These programs may include undergraduate-, M.S. - or Ph.D.-level trainees. FY2016: NIGMS supported 49 institutions with 1,083 scholars (755 undergraduates, 79 M.S., 249 Ph.D.).
NRSA Individual Predoctoral Fellowships to Promote Diversity in Health-Related Research (F31 Diversity Fellowships) (F31). Patrick Brown. The goals of these fellowship awards are to enhance the diversity of the health-related research workforce by supporting the research training of predoctoral students from population groups that have been shown to be underrepresented in the biomedical research workforce. Such individuals include those from underrepresented racial and ethnic groups, those with disabilities, and those from disadvantaged backgrounds. For a detailed description of these underrepresented groups, see NOT-OD-15-089. Applicants must have identified a research sponsor and a dissertation project in basic biomedical sciences relevant to the NIGMS mission.
Initiative for Maximizing Student Development (IMSD) (R25): PA-14-121.; Veerasamy Ravichandran. The goals of IMSD are to increase the number of undergraduate and graduate students from underrepresented groups who complete Ph.D. degrees and enter the research workforce, and also to enhance the diversity of students in awardee institutions' Ph.D. programs. The strategy is to provide institutional grants for research training and developmental activities at research-intensive institutions. FY2016: NIGMS supported 49 institutions (523 undergraduates and 368 doctoral scholars).

POSTDOCTORAL:
Institutional Research and Academic Career Development Award (IRACDA) (K12): PAR-16-103.; Jessica Faupel-Badger. IRACDA supports postdoctoral training to prepare for independent research and teaching careers in academia, and strengthens and modernize science educational offerings at partner institutions with significant enrollments of students from underrepresented groups. Postdoctoral scholars are supported for a 3-year mentored research, teaching and career development experience in a research-intensive institution and regional, primarily teaching institutions with significant underrepresented student populations. FY2016: NIGMS supported 17 programs and 209 scholars.





All NIGMS Training Programs Should -

�x Focus on technical, operational and professional skills development
�x Promote rigor and reproducibility in research 
�x Teach the responsible and safe conduct of research
�x Promote diversity, equity and inclusion
�x Encourage inclusive, safe, and supportive research environments
�x Use evidence-based educational and mentoring practices
�x Employ cohort-building activities and interventions that enhance the trainees’ science 

identity and self-efficacy
�x Provide individualized mentoring and oversight throughout 
�x Introduce trainees to a variety of scientific research areas and careers
�x Collect and disseminate data on the success/failure of educational aims; make career 

outcomes publicly available
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All NIGMS Training Programs Should -

�x Have strong institutional support
�x Develop Program Director/Principal Investigator teams to broaden program 

leadership and provide complementary expertise
�x Build a diverse faculty cohort with a strong commitment to training and mentoring
�x Display coordinated interactions and synergies with other NIGMS-funded training 

programs at the institution

Boston Area Seminar 2020 20
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Programs with Partnerships
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Bridges to the Baccalaureate
Contacts: Mercedes Rubio, Patrick Brown

4-year Partner

Bridges to Bac
(B2B)

Postbac4-year Undergraduate
Graduate 

M.S.
Graduate Ph.D. Postdoctoral

Community College

• Diversity enhancing research training program

• Emphasizes the development of a diverse pool of undergraduates that bridge 
from two-year to four-year institutions, and subsequently earn their 
baccalaureate degree in the biomedical sciences

• Encourages a strong partnership that offers a well-integrated set of activities 
both pre-and post-bridging (e.g., trainees conduct research both prior to and 
after bridging)

• Encourages articulation agreements to reduce the time-to-degree

Presenter
Presentation Notes
University of Massachusetts Boston (UMass Boston) and Bunker Hill Community College (BHCC), Roxbury Community College (RCC) and MassBay Community College (MBCC).  



• Encourage a strong partnership that offers a well-integrated set of activities both pre-and post-bridging
• Reduce the time to Ph.D. degree (e.g., with effective skill-building activities and course credit articulation agreements)
• Enhance the research efforts of the faculty at the master’s degree granting institution through inter-institutional efforts 
• Ensure the research activities of the programs align with NIGMS research priorities

Bridges to the Doctorate - Partnerships 
Contacts: Patrick Brown and Mercedes Rubio

Boston Area Seminar 2020 23

Research Intensive Partner

Postbac Graduate M.S. Graduate Ph.D. Postdoctoral

BRIDGES to DOC
(B2D)

Undergraduate



Institutional Research and Academic Career Development Award (IRACDA) (K12)
Contacts: Mercedes Rubio, Desirée Salazar

IRACDA supports postdoctoral training to prepare for independent research and teaching careers in academia, and strengthens 
and modernize science educational offerings at partner institutions

IRACDA

PostbacUndergraduate Graduate MS Graduate PhD Postdoctoral

24Boston Area Seminar 2020

Teaching 
Intensive 
Partner

Presenter
Presentation Notes
Tufts + Umass Boston, Bunker Hill Community College, Pine Manor College
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TWD administered programs for undergraduates and postbacs

Undergraduate postbac



Maximizing Access to Research Careers MARC (T34)
Undergraduate Research-Training Initiative for Student Enhancement (U-RISE)

MARC

PostbacUndergraduate Graduate MS Graduate PhD Postdoctoral

• Undergraduate diversity enhancing research training program
• Cohorts of research-oriented trainees 
• Support for 1-3 years

Boston Area Seminar 2020

U-RISE

MARC
Sailaja Koduri

U-RISE
Anissa Brown

< $7.5 million research project grants (RPG)

�H���¨�ó�X�ñ��million research project grants (RPG)



PostbaccalaureateResearch Education Program (PREP) (R25)
Contact: Kenneth Gibbs or Michele McGuirl

To increase the number of baccalaureates from underrepresented groups who go on to Ph.D. degree programs. Grants are 
made to domestic, private and public universities or research institutions with strong Ph.D. degree programs in the 
biomedical sciences.

PREP

PostbacUndergraduate Graduate MS Graduate PhD Postdoctoral

27Boston Area Seminar 2020

Presenter
Presentation Notes
BOSTON UNIVERSITY MEDICAL CAMPUS 
HARVARD UNIVERSITY 
TUFTS UNIVERSITY BOSTON 
UNIV OF MASSACHUSETTS MED SCH WORCESTER 
UNIVERSITY OF MASSACHUSETTS AMHERST 



NIGMS Biomedical Graduate Training

While preserving the best elements, NIGMS would like to catalyze 
changes in biomedical graduate training to keep pace with the rapid 
evolution of biomedical research

PostbacUndergraduate Graduate MS Graduate PhD Postdoctoral

T32 NRSA

28Boston Area Seminar 2020
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Medical Science Training Program

Boston Area Seminar 2020

• Similar objectives to the Ph.D. T32 FOA

• Longitudinal mentoring with exposure to the spectrum of 
physician-scientist research areas 

• Encourage career trajectories that utilize the dual degree



Diversity Enhancing Graduate Diversity Training Programs

< $7.5 M RPG

�H���¨�ó�X�ñ���D���Z�W�'
IMSD

G-RISE

PostbacUndergraduate Graduate M.S. Graduate Ph.D. Postdoctoral
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• Emphasize the development of a diverse pool of scientists earning a Ph.D., who 
have the skills to successfully transition into careers in the biomedical research 
workforce.

• Support for 2-3 years (typically early years)
• Employ cohort-building activities and interventions that enhance the trainees’ 

science identity and self-efficacy
• Provide individualized mentoring and oversight throughout the trainees’ 

undergraduate or graduate career
Boston Area Seminar 2020

Presenter
Presentation Notes
UNIV OF MASSACHUSETTS MED SCH WORCESTER IMSD
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Individual Predoctoral National Research Service Award (NRSA) Fellowships 
Donna Krasnewich (F30) Ph.D. and M.D.-Ph.D. or other dual-degree students not at MSTP institutions
Anissa J. Brown; Patrick Brown (F31 Diversity)

NIGMS predoctoral fellowships promote fundamental, interdisciplinary and innovative research training and career 
development leading to independent scientists who are well prepared to address the nation's biomedical research needs. 

PostbacUndergraduate Graduate MS Graduate PhD Postdoctoral

F31/F30 NRSA



Educator-Initiated Innovations
• Training modules to enhance data reproducibility (R25)

• Administrative supplements T32 predoctoral grants
o Rigor & Reproducibility

o Career Development

o Skills Development – technical, operational, professional

o Safety in the Research Environment

Boston Area Seminar 2020 32

Coming soon –data science
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Postdoctoral Training
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Individual Postdoctoral National Research Service Award (NRSA) (F32)
Contact: Mike Sesma

Postdoctoral fellowships support advanced and specialized training in basic and/or clinical research through an 
intensive, mentored research project experience that encourages the development of independence, innovation 
and creativity in a highly productive research setting. 

3434

PostbacUndergraduate Graduate MS Graduate PhD Postdoctoral

T32 NRSANRSA F32

Boston Area Seminar 2020



Career Development Awards
K08, K23, K25

Contact: Michael Sesma

The K08 Mentored Clinical Scientist and the K23 Mentored Patient-Oriented Research awards support 
individuals with M.D. degrees through mentored research career development experiences in 
anesthesiology, clinical pharmacology, trauma and burn injury or wound healing. 

The K25 Mentored Quantitative Research Development Award supports investigators from quantitative 
science and engineering disciplines who seek to focus on questions of health and disease.

Boston Area Seminar 2020 3535

T32 NRSA

PostbacUndergraduate Graduate MS Graduate PhD Postdoctoral

K Awards



Pathway to Independence Award (K99/R00)

Contacts: Oleg Barski, Paula Flicker; Michael Sesma; Dan Janes

The goal of this program is to shorten and facilitate the transition from a postdoctoral researcher to an independent investigator 
capable of leading a research team. The strategy is to support highly promising postdoctoral researchers in 2-year mentored 
research positions followed by 3 years of independent research support when the grantee obtains an independent position.

3636

PostbacUndergraduate Graduate MS Graduate PhD Postdoctoral

T32 NRSAK99/R00 Awards
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Institutional Postdoctoral National Research Service Award (NRSA) (T32) 
Contact: Martha Garcia; Zuzana Justinova; Rochelle Long; Darren Sledjeski; 

Institutional training programs support research training for clinician-scientists in four clinically relevant research 
areas within the mission of NIGMS: anesthesiology; clinical pharmacology; medical genetics; and injury and 
critical illness. Trainees receive at least 2 years of research training in basic, clinical and/or translational science 
areas and engage in activities to promote research career development.

3737

T32 NRSA

PostbacUndergraduate Graduate MS Graduate PhD Postdoctoral

NRSA T32

Boston Area Seminar 2020
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TWD administered programs that span the pathway

PostbacUndergraduate Graduate MS Graduate PhD Postdoctoral



Research Supplements to Promote Diversity in Health-Related Research 
(Admin Supp) | PA-18-586; Desirée Salazar

This program employs the research project grant as the platform for intensive mentored research experiences within 
the scope of the grant during the continuum from high school to the postdoctoral level. The goal is to increase the 
nation's pool of students from underrepresented groups by preparing them to continue their training in biomedical 
research. 
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PostbacUndergraduate Graduate MS Graduate PhD Postdoctoral

Presenter
Presentation Notes
BOSTON UNIVERSITY MEDICAL CAMPUS 1 
BRANDEIS UNIVERSITY 1 
HARVARD UNIVERSITY 1 
NORTHEASTERN UNIVERSITY 1 
TUFTS UNIVERSITY MEDFORD 1 



Research to Understand and Inform Interventions that Promote the 
Research Careers of Individuals in the Biomedical Sciences (R01)

PAR-19-295

NIGMS intends to enhance the evidence base for effective, high-impact, scalable interventions, and to improve 
our understanding of the factors contributing to success, including the social and behavioral factors involved in 
the advancement of individuals pursuing independent academic biomedical research careers.

Contact: 
Mercedes Rubio

• Interventions must be practical, realistic, scalable and sustainable across a range of institutions
• Will fund robust experiments (e.g., randomized control trials, case controls, matched pair design)

http://understanding-interventions.org/lead-consortium/

Potential areas for investigation:
• Training Program Related
• Psychosocial Factors (must be linked to outcomes)
• Navigation of Critical Transition Points
• Institutional Factors
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