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I l SURELY YOUVE BEEN

WHAT DO YOU IN GRAD SCHOOL ALL
MEAN YOU WAVE THIS TIME BECAUSE
DOUBTS ABOUT YOU ASPIRE TO BE
BECOMING A JUST LIKE ME?
OFESSOR? \

OF COURSE YOU
ASPIRE TO BE ME.
WHY ELSE WOULD
YOU FOLLOW MY

HA HA, DON'T
ANSWER THAT.
'M JUST

KIDDING...

CHAM (&

JORGE




 Ph.D., Anatomical Sciences and Neurobiology
— University of Louisville School of Medicine

— Cytokine Genetics and Expression: Implications of an
Immunogenetic Pathogenesis in Autism Spectrum Disorders

 Postdoctoral Fellow, Molecular Physiology

— National Institutes of Health, National Institute on Alcohol Abuse
and Alcoholism

* NIH Fellows Association NIAAA Representative
— Co-chair : Career Development Committee
— Co-chair : Science Policy Discussion Group

* Intern NIH Office of Research on Women’s Health
« Science & Technology Policy Fellow

— National Academy of Sciences
— American Association for the Advancement of Science (AAAS)
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Biochemistry
—Engineering
—Health Sciences
—|mmunology

Molecular Biology
e=mN\euroscience
—Physical Sciences

Psychology

m) National Institutes of Health
Office of Extramural Research



Flelds of Study Reported by Train

and Fellows Earnlng Ph DRS |n 13

Fields of Study Number of PhDs
Biological/Biomedical Sciences 2,246
Neurosciences 440
Immunology 202
Molecular Biology 183
Biochemistry 158
Genetics 153
Health Sciences 278
Engineering 215
Psychology 196
Physical Sciences 136
Other 101
Total 3,172

Note: NIH support includes the following award mechanisms: T15, T32, T35, T90, TL1, TU2, F30, F31, and F32.

m National Institutes of Health
= Office of Extramural Research




Career Outlook

The Doctoral degrees

Economist . . /‘/\
The disposable academic u8

Why doing a PhD is often a waste of time
Dec 16th 2010 | From the print edition

@ nature P“blisi up | THE P HD FAGTUR ;

Theworldis oducing more
1k PhDsthaneverbe 1AL
: Ls:ttimetostop‘? S %

A t [ ll B &"’&’&’&*&’f’f?& ;_ W%\
The Myth of the Science and
Engineering Shortage

. . . . \
American students need to improve in math and science—but not because there's a surplus of & ¢

l}nbs in those fields.

MICHAEL 5. TEITELBALIM | MAR 15 2074, T:46 AM ET



\ Post<Ph.D. Plans of

Tralnees and Fellows, 1983- 2(ﬁ3
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Snapshot of the PhD Biomedical Research Workforce

NOTE: The color of the
numbers reflects the
confidence in the
accuracy of the data.

Of graduates who stay in the US
=i1),%, skip a postdoc
/1,7, do a postdoc

College Graduates

s |

Graduate Education &

Training in 2009
. 2009 Total: of graduates
Time to Degree : leave the US

2009 Graduates

International

l = =itt)in 2009

Postdoctoral Training

2009 Total: 37,000 to 68,000
Median Length 4 years

!

1,900 to 3,900
in 2009

v

Science Government
Related Non- Research
Research
18% b’/0
Biomedical US-
trained PhD 2008
~7,000

PDSt-TrEIining Workforce (128,000 Biomedical US-trained PhDs)
Academic Industrial Non-Science Unemployed
Research or Research Related
Teaching
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BEST

Broadening Experiences in Scientific Training

« Broadening Experiences In
Scientific Training (BEST)
Awards

fopt.com

Cornell

Virginia Polytechnic

Wayne State

5-yr, 1-time grants

17 awardee institutions:

NYU

University of Colorado
Boston University

Rutgers University
University of Chicago
University of Rochester

Emory

UC Davis
UC Irvine
Vanderbilt

U Mass
Michigan Ste
UNC

UCSF

http:/Awww.nihbest-erg/

The FASEB Journal article fj.15-276133. Published online October 2, 2015.
The FASEB Journal = Life Sciences Forum

The origin and implementation of the Broadening
Experiences in Scientific Training programs: an NIH

common fund initiative

Frederick J. Meyers,* Ambika Mathur,” Cynthia B, Fulwmann,” Theresa C. O'Brien,®

Inge Weles,” Patrida A, Labosly,

[V Anne 8 Dunean,” Avery August** Andrew Felg,”

Kathleen L. Gould ™" Midchael J. Friedlander,” Chrk B, Schaffer,™ Audra Van Wart,™

and Roger Challdey™

*Health System,

Umiversity of Califormia, Davis, Sacramento, Califorma, SA;

The Gradume School,

Wayne State Uniwrsity, Detmit, Michigan, USA; Foradute School of Biomeddicl Sciences, University of

Masmc hsetts Madicl School, Woromster, Masachusets, USA;

*University of Calitormia, San Francisono,

San Frandseo, Californi, USA; Wraduate School, Unversity of Colorado, Anschot: Medicl Camms,

Unmversity of Colomado, Denwr,
Strategic bmitmtves, W
Edhyztion and Tr

ming amd
Srhool of Medicne, Nas ville,

ABSTRACT e nit mua fi ol repsorts amed commuerstaries
om the cmrrent st and needs of dwe ULS hiomedical
mesearch workforce have highlighted the limited career
develpment opportmities  for predoctoral amd | post
doctora] tainees macademia, vetlittle attention s paid to
prepamtion for career pathwans autside of dee taditional
Eculty path. Rec this iwue, in 2013, te U.S
Matiomal Insetiartes of Health (WNIH § Common Fond ssased
a reguest for app bea tioo tithed * WIH Director's Biome dical
Erseamch Workforce Imweaton Award: Broa

Experimoes in Scientitic '.I':r.nincing (BESTL™ These St
liime grants, awarded i 17 sngle or parmering instite-
tiomes, were designed to develop sustainable approaches to
bruadem graduate awd postgraduate toining, aimed at
creating training prograns that reflect the mnge of career
wptions that tmmees mey uliimately pursse. These mst
tufions heve formed a consortiom in order to work to-
gether to deveop, evahmie, share, and disseminaie best
practices and challenges This is a first report on the early
experimces of the conmoriom and te scope of partio-
pating BEST programs. In this report, we d escribe the stte
of the US. hiomedical workforoe and development of e
BEST award, variatios of programmatic apprmaches to
mssd with program design withost BEST fmding, and
novel approaches to engage Facultv inocareer deve opoment
programs. To test the effeciveness of these BEST pro-
granes, exterml evahuinrswillasess their oubcomesmot ondy
over the 5 yr grant period bt alse for an addiioml 10 o
bevond award commplet on -——Mevers, E )., Mathur, A,
Fulrmemn, (2 M, (VBrien, T. (%, Wefes, L, Labosky, P A,

Abbreviations: BEST, Broadening Ex periendes in Scientfic
Traiming; MIH, 115, Natonal Instinunes of Health; RFA, reques
for apph mtion

OE0-6RIENAOINOO00] © Selor FASEH

Caolorads, 1T5A;
atiomal s ttotes of Health,

Division of Program Coordination, Plmming, and
Besthesmedn, Marybmd, USA; *Biomedical Research

"l]r]\.u'll:ln'.l of Cell and Dewlopmenial Biology, Vanderbik Univemsity
Tennessee, USA; **Department of Micmobiology and I
':':l]q'-m'llzu'nl of Biomedical Engineering, Comell University, thao, New York, USA; and |
Tech Carilion Schoe] of Medicing and Beseamh Instinae,

e by amd

Wirginia
Roemoke, Virgima, USa

Dumscam, Tk 5, Aaegest, A, Feig, A, Gould, K L., Friedlander,
M | Schaffer, (= B., Van Wart, A, Chalkley, B. The arigin
i implementation of de Broadening Experiences in 56
entific Traming progranes an NIH conmon fund indtiative.
FASER . 30, 00000 (3016 . www Ersehj.org

Ky Words:  profecdonal erﬂﬂfmmt = career e rh'mmt =
PRI}, - postaoctorsl trainee

Over the past decade, sewveml mtiomal reports and oom
mentaries reviewing the numbers, composition, creer
ouboomes, and tectories of the U5, o ical work
foree hawve been '|'-|:||:-|'i.1|'u|~c'. that have garnered the atben
ton of the popular media (1-7). Uniformly, these mepors
puint toa lage mamber of predoctoral and postdocioral
rainess, the ummnly long traiming period of this comr
bined traineeship, and the dependence of biomedicl
mummh programs upon the conmibutions of these
traimees, Accomiing to the 20012 U5, National [nstitubes of
Healih ( NITH ) Achasory Commmiaties o the l]il'\l'-:'l::ll'll']'\-t:ll'L
4% of the biomesd ) workdsree isourmenihy inoa temre
track facully pasition (1). Furthermone, 2 vast majority of
the gradumtes of o i@l iRining progrms were
shown to be in creers other than temire-tack oy
posiiors. These diverse creer pathwans mchade creerns
in gonermment, regualatory soemoe and amdemic admin
siration, mdmstry et chnology, sHomoe whiting anmd
communication, public policy, and teaching at primar
ilyumde rgraduate instin o a well as nontemime-track

! Coresponedence: Biomedical Besarch Educaton and
Training, Yanderhilt Uniwersty School of Medicine, Mashyille,
T 57252, USA. E-maidl: rogerg.challd splianderhilt sdu

oz 1109, §.1 52061 59



BEST

Broadening Experiences in Scientific Training
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Career Qutcomes for Traditional Model of Graduate Education
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Industry/Biotechnology ¢ Other Biomedical Careers

Academia

Tenure-track research faculty
Research, non-tenure track facufty
Tenure-track feaching facufly at pnmanly undergraduate insfitution

Career Qutcomes for BEST-Enhanced Model of Graduate Education

Career Development Mentorship

IDP

Professional Development

 Team Bidg.
 Time Mgt

Administration €—% ¥ —> Science Policy/Communication

Government ¥~ Postdoc > Law

Industry/Biotechnology Other Science Careers

Academia

Ternure-track research facully
Rasearch, non-tenure track faculty
Tenure-track teaching facully af primanly undergraduate nsiiution

Legend:
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\V Indirect Career Paths

\http://ma.richi.nifnih. gowpubmed/26432783
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‘Career Opportunities

cience Education & Outreach Academia Government & Non-profit

Science Communication & Publishing Industry Research Business & Commercialization

Law, Policy, & Regulatory Affairs Academic & Research Administration Medicine & Healthcare




\ Transferable Skills

Critical Thinking
Problem-solving
Data Analysis

Communication

Management
Reliability T

+ Volunteer
fleaiiens * Internships
Leadership + Fellowships

« Additional Training
Strong ethics - Demonstrated interest in new career path




The National Institutes of Health

There are 27 different
Institutes and Centers (ICs)
and 24 ICs that award grants.

Each one has:

Different missions
Different funding priorities
Different budgets

Different types of grants
they support

Different procedures for
making funding decisions
Different funding strategies
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TH\E National Institutes of Health 7/

National Institute
on Aging

National Institute on
Deafness and Other
Communication
Disorders

National Institute

National Institute
on Alcohol Abuse
and Alcoholism

National Institute
of Dental and
Craniofacial
Research

National Heart,

Office of the Director

National Institute
of Allergy and
Infectious Diseases

National Institute
of Diabetes and
Digestive and
Kidney Diseases

National Human

National Institute
of Arthritis and
Musculoskeletal

and Skin Diseases

National Institute
on Drug Abuse

National Institute

National Cancer
Institute

National Institute
of Environmental

National Institute
of Neurological

National Institute
of Child Health
and Human
Development

National Eye
Institute

National Institute

01.: Gene.r al Lung, ar}d Blood Genome 'Research of Mental Health Disorders and of Nursing Research
Medical Sciences Institute Institute
Stroke
Nat1ona1. Cgilit Fogarty National Center . . Warren Grant Center for
of Complimentary c . National Library .
. International for Advancing .. Magnuson Information
and Integrative . : of Medicine . .
Center Translational Science Clinical Center Technology
Health
Center for National Institute on National Institute of
Scientific Review Minority Health & Biomedical Imaging
Health Disparities and Bioengineering



Area of public policy informed by science and technology for the benefit of
society

Policy for Science
— Establishes guidelines and regulations for conduct of science
— Sets funding priorities and directions for research
— Develops STEM educational programs

Science for Policy

— Inform the development, decision-making, implementation, and
evaluation of policies, programs, and regulations for scientific research

— Science and technology advisors for Congressmen

Bridge between policy world and scientists
Communication skills are key «» Scilence
Fellowships s POLICY

gL LALERERE



Hat Topics in \S&T Policy 7

« Climate change

« Dual use research
« Synthetic biology
* Nanotechnology
* Neuroscience

« Animal research
* Informed consent
 Infectious disease/pandemics

« Training the biomedical workforce
* Energy security and alternatives

« Human subjects research

* Healthcare




Policy

Program Communication




]
\ 1
\

Who_ influences S&T Policy?

\ . l’ I s

Congress
Public White House
S&T
Presidential .
Appointees Judiciary

Federal

Organizations Academic

Organizations

Individual Opinion

Leaders \

Industry

Science &
Technology

T

Policy
Advisory making rage
Committees A Associations
[ Advocacy
-gglrr\‘li((s Groups
International Disciplinary
S&T Societies

Organizations

Press Professional

FFRDCs Organizations




Graduate

Fellowships

\ |

« Science Policy e Science

— STEM Presidential Communication

II\D/Ianagement Fellows — AAAS Mass Media Science
rogram & Engineering Fellows

— The National Academy of Program
Sclences Science & — National Cancer Institute
Technology Policy | (NCI) Health
Graduate Fellowship Communications Internship
Program

Program

— American Association for
the Advancement of
Science (AAAS) Science &
Technology Policy
Fellowships
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\PMF STEM Program 7/

« Presidential Management
Fellows Program

» Leadership training in public
policies and programs at
Federal agencies

* Pilot STEM track for fellows to:
— Manage R&D programs
— Perform cutting edge R&D

— Develop technically informed
policies
— Respond to disasters

— Lead the federal S&T enterprise - __— -




AAAS Mass Media Prograny

 AAAS Mass Media
Science & Engineering
Fellows Program

* Places undergraduate,
graduate and post-
graduate science,
engineering and math
students at media outlets

* Next round: Applications
due Jan 15, 2016.



{?ﬁﬁ%ﬁé National Cancer Institute

HCIP

FHealth Communications ?nf&rmﬁ:}b ?}r@mm

Six month to 1 year internships at NCI
Tracks: Health communications & Science writing

Plan, develop, and promote cancer education programs
and materials (including Web-based) for the public, cancer
patients, or health professionals

Gain experience in pre-testing and evaluating cancer
prevention and treatment messages,
publications, materials, and programs
that reach the American public

Participate in professional meetings
and training seminars

Applications due in March




NAS Fellowship Program’/

Christine Mirzayan Science
& Technology Policy
Fellowship Program

Provides early career
Individuals with opportunity
to learn about science &
technology policy at the
National Academies

12 week program: January-
April
2017 fellowship session will

open to applicants in the
summer, due date mid-Sept




(‘Ta INSTITUTE OF MEDICINE

OF THE NATIONAL ACADEMIES

 Established in 1970

« Health arm of the National
Academy of Sciences

* Private, independent,
nonprofit organization

« Both an honorific
membership and a policy
research organization

« >1,700 IOM members; each
year up to 65 new members
are elected based on their
professional achievement

Advising the nation/Improving health

Fostering

« Consensus Studies
 Forums and Roundtables
« Standing Committees

« Workshops

« Symposia and lectures




\JOM Unit/Placeément

Forum on Neuroscience and

ACCELERATING
THERAPEUTIC DEVELOPMENT

Nervous System Disorders FOR NERVOLS ST

| DEVELOPING A

~( 21st CENTURY
NEUROSCIENCE

WORKFORCE

» Areas of interest: Nervous System
Disorders, Mental lliness and
Addiction, Genetics of Nervous
System Disorders, Cognition and
Behavior, Modeling and Imaging,
and Ethical and Social Issues Dry Age.Related Matular Degeneration (AMD)—

Workshop in Brief

« Membership: industry, NIH, NSF,
foundations, academics, patient
groups, and clinicians




Forum on Medical and Public
Health Preparedness for
Catastrophic Events

The Impacts of the
Affordable Care Act
/) | A Systems Framework for
on Preparedness Z / Catastrophic Disaster Response
Resources
and Programs

Workshop Summary

* Areas of interest: Personal
Protective Equipment, Medical
Countermeasures, Biosurveillance,
Mass Casualty Incidents, Crisis
Standards of Care

.
]

« Membership: CDC, NIH, ASPR

' ] ] ]
i convened a second reglonal workshop in Minneapolis, Minnesota, bri g

how information and incident management can augment respanse efforts in a complex, reg

£ summary: The final work h ! Ve

] ] ] ] ]

s Orleans and will consider
how community engag

» r
nent and information sharing can impact issues of surge management
. . - . .
Integration of Emergency Management and Communication
merican Aospital ASSOoCIiation, ———— \

tional—in orde

INSTITUTE OF MEDICINE

O — @ e oF weoicre

For mora information, visit www.lom. odu/roglonsidicastarresponsal

Advising the nation - Impreving health

Regional Disaster Response Coordination
to Support Health Outcomes:
Information Sharing and Incident Management—
Workshop in Brief

When a disaster sirikes, it rarely impacts just ane jurisdiction. It s important for jurisdictions wconsider how they
will respond to a scenario in which the entire region is impacted. To explore these considerations, the Institute of
Medicine's Forum an Medical and Public Health Preparedness for Catastrophic Events organized three regional
workshops in 2014 to explore opportunities to sirengthen the regional coordination required to ensure efective
‘medical and public health response to  large-scale multijurisdictional disaster The purpose of each regional
workshop is to discuss potential mechanisms to strengthen coordination between multiple jurisdictions in various

FORUM ON MEDICAL AND PUBLIC HEALTH PREPAREDNESS FOR CATASTROPHIC EVENTS

regions w ensure fair and equitable treatment of communities from all impacted arezs.
INSTITUTE OF MEDICINE Each of the three workshops covers different topics that may strengthen regional disaster response. The
(OF THE NATIONAL ACADEMES first workshop, held in Irvine, California, explored issues of community planning and enga

h ability

] . y he bridge b 1t it
1o be effective in preparing together, responding together, and moving rocovery forward as swittly as possible”
stated W. Craig Vanderwagen, workshop chair. To focus in on fundamental pieces of this topic, discussions were
held on information sharing and dissemination ta stakeholders, using data to augment situational awareness and
i X d coord within and

i i tipl cies can be challenging, even those under the
same local government. Gary Schenkel, Executive Director of the Chicage Office of Emergency Management and

et and

* A il summary of the emtire warkshop series will e availabie in spring 015




AAAS S&T Fellowship Program

« Science & Technology
Policy Fellowships

* 7 Fellowship Areas

« QOpportunity for
accomplished scientists
and engineers to contribute
to federal policymaking
process

« 2015 fellowship session is
now open to applicants
(Nov 1 due date)

SCIENCE & TECHNOLOGY
POLICY FELLOWSHIPS




Enhanc:mg Public Policy

Transformlng ‘Careers

GOAL: Foster scientifically informed, evidence-based policy and practice.

STRATEGY: Engage scientists and engineers from a broad range of
disciplines, backgrounds and career stages to:

»Contribute knowledge and analytical
skills to the federal government

»Learn first-hand about policymaking
and implementation at the federal
level

»Build S&T leadership equipped to
address complex societal challenges

OUTPUT: Policy-savvy scientists & engineers J.J

Enhancing Policy, Transforming Careers aaas.org/stpf

fopt.com



] i » Be. 5 Health, Education
Big Data Analytics ‘ N Le . & Human Services

Judicial Branch

Diplomacy,
Security &
Development

. Roger Revelle
Energy, Environment Fellowship in

& Agriculture Global
Stewardship
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Science Policy in\Government//
, \ { TAS | [} | [ [/ /

Congressional Placements

» Collect and analyze information

Write: briefs, talking points,
speeches, press releases,
reports, text for bills, websites

Meet with stakeholders

Organize hearings

Facilitate, negotiate legislation
« Oversight

|

Federal Agency Placements

eCollect and analyze information

eWrite: briefs, talking points,
speeches, press releases, reports,
text for regulations, websites

eMeet with stakeholders
*Prep for hearings
eFacilitate, negotiate regulations

eProgram development,
implementation and evaluation

eInteragency collaborations




%USGS Natiogfahl(;]asl’;i;utes -

science for a changing world
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2014-2015 AAAS S&T Policy Fellows 7/

) \ " AE\ - ! b
- o L 281 . e .

. : = - - !»» 2 e T ) §
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286 Year-long Fellows
> 170 first year
> 92 second-year
» 6 short-term extensions

247 Executive Branch Fellows
> 239 selected & administered by AAAS
> 8 selected & administered by partner societies

33 Congressional Fellows
> 2 selected & sponsored by AAAS
> 31 selected & sponsored by partner societies

fopt.com
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How Competltlve Are the Fellowshlps’) 7/

2014 15 Selection Statlstlcs

APPS APPS SEMI INTERVIEWS FINALISTS
TO SCs FINALISTS
BD&A 48 37 24 21 16
DSD 230 159 96 95 74
EEA 209 158 96 96 64
HEHS 233 117 72 69 49
Cong 85 32 12 12 2
Judicial 6 6 5 4 1
811 509 305 297 206*

* includes dual finalists




Alumm Fellows
in Government and Acédemla

Frances A. Colon

Deputy Science and
Technology Adviser to

the Secretary of State,

U.S. Department of
State

Arati Prabhakar

Director,

Defense Advanced
Research Projects
Agency, DoD

Kevin Michael
Foster

Professor and

Executive Director,

Institute for
Community,
University and
School
Partnerships, UT
Austin

Rosina Bierbaum

Dean, SNRE, U.
Michigan; Member
PCAST




Alumni\Fellows ‘
in Private Sector and Non-Profits

\@\.)7 |

Alice Chen Anish Goel
Jessica Tuchman  Steven Buchsbaum
Scientist, Director, Technology Mathews
Law Firm of Keller and Policy and Geopolitical
Heckman Affairs, The Boeing President, Carnegie Deputy Director,
Company Endowment for Discovery at Bill &

International Peace Melinda Gates
Foundation




General Advice

Evaluate your career goals AL
Assess your skills, values & interests I f' PLAN

Talk to a career counselor & research options

Identify mentors Linked|]}]
Develop an Individual Development Plan (IDP)
— mylDP.sciencecareers.org

Gain relevant exposure
Do Informational Interviews & Network!

Create a LinkedIn Profile

— Groups to join:
» Alternative PhD Careers
 PhD Careers Outside Academia

G
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