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As Charles Dickens would say.....

® \We’'re living in the best of times
® And the worst of times
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On the one hand
We’'re living in the best of scientific times
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Advances In science are coming at a fantastic
pace

® The rate of incremental advance is accelerating

® New technologies are enabling quantum jumps in
understanding

® \With great practical significance

® “Transformative” or “breakthrough” research is
getting easier to get funded

® “High risk/high payoff”
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Science and technology have never been
more important or prominent in modern life
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Some major global societal issues

Environmentally sustainable development
Need for renewable energy sources
Information and communications technology
Universal access to education

Poverty and economic opportunity
Technology-based manufacturing and jobs
Intellectual property rights

Terrorism

International security

Natural disasters

Science and technology capacity building

Vaccines and medical therapies against infectious
diseases

Quality and accessibility of health care
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Corollaries:

® [or people to prosper in modern society, they need
fundamental understanding and comfort with S&T

® F[or nations to prosper they need
® Scientific capacity
® National policies that reflect the best science

® [or science to prosper, the science-society
relationship must be positive and strong
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At the same time, the scientific enterprise Is
experiencing some significant turbulence
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An array of forces are converging to make the
overall climate for science rocky, at best
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Some of the forces are internal to science...

10
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An array of issues within science are not
going so well...and negatively affect the
broader (societal) context for science

® [ncidents of scientific misconduct

Human subjects concerns

Animal welfare issues

Conflict of interest problems

Publishing by press release

Hyperbolic or exaggerated claims

Appearing to suppress dissenting views

Mistakes in scientific papers

11
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These are factors internal to science

® There are external pressures as well
® Not all are bad

® But shouldn’t be ignored
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Science is becoming more global

® And America’s pre-eminence is at risk
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More and more countries are investing in science
and building their own national science enterprises

The motivation is typically tied to
® Solving local problems

® Overall health and quality of life of their people
® |nnovation and the economy

14



Figure O-2

R&D expenditures for United States, EU, and 10
Asian economies: 1996-2009
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Figure O-5

Location of estimated worldwide R&D
expenditures: 1996 and 2009
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Figure O-13
S&E journal articles produced, by selected region/
country: 1995-2009
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Funding is the BIG external factor

® Prospects are iffy at best

18



Trends in Federal R&D
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Trends in R&D by Agency

in billions of constant FY 2012 dollars
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Trends in Research by Agency, FY 1975-2013
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R&D as Percent of the Federal Budget:
FY 1962-2013,in outlays
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What about THE SEQUESTER?
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Federal Nondefense R&D Under BCA Caps
With and Without Sequestration
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RESEARCH UNIVERSITIES
AND THE FUTURE OF AMERICA

Ten Breakthrough Actions Vital to
Our Nation’s Prosperity and Security
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Never Discuss Floods
With Noah In the Audlence
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The regulatory burden problem

® FDP said (2007) 42% of an American researcher’s
research time is spent on administrative tasks!

® Some of it’s the government

® Some of it's the universities themselves

27
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Pushing tobacco

Constructing a
neuronal connectome
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edited by Jennifer Sills

Reducing Red Tape
for Research in Europe

IN 2010, THOUSANDS OF EUROPEAN
researchers signed a petiton—the “Trust
Researchers” Declaration—calling for less
bureaucracy in the funding system (J). They
argued that they spent too much time on pro-
posal writing, project management, evalua-
tion, reporting, and audits, and therefore not
enough time 1n labs or in the field.

We mn the European Commission and
the European Parliament are listemng. Our
research programs should not be designed for
accountants and bureaucrats, but for scientists
and innovators. We have worked hard to find
ways to reduce the administrative burden on
Europe’s talented researchers, while remain-
ing fully accountable to the taxpayer. We rec-
ognize that clear and simple rules, consist-
ently applied, equal good financial control.

For 18 months, we talked to a range of
stakeholders and research communities
about the best way to maxmmize value for our
mvestment 1n research. These consultations
provided valuable input to the new Euro-
pean research and innovation program for
the 2013 to 2020 period, named HORIZON
2020, and the financial rules under which
it operates. We have already simplified the
current research funding program. There
15 now greater flexibility in how person-
nel costs are calculated, based on the grant-
holders™ usual accounting rules. Small and &
medium enterprise owners are now entitled E
toreceive aflat-rate reimbursement for their ;
work 1n the event that they do not recerve a |
formal salary. !

P

Horzon 2020 brings together all previous
EU research and imnovation funding instru-
ments under a single program, providing
funding for everything from basic research
to demonstration and market uptake. The
simplified program architecture streamlines
access to funds and standardizes rules and
critena for proposal evaluations, mtellectual
property nghts, and ehigibility of costs.

In Horizon 2020, the current complex
matnx of reimbursement categories will
be replaced by a single reimbursement rate
per project and a single flat rate for over-
heads. There will be fewer requirements for
timesheets to justify personnel costs. Hon-
zon 2020 will also allow scope for exper-
imenting with alternatives to cost reim-
bursement. A results-based approach with
lump sums for whole projects or the use of
inducement prizes would remove the admin-
istrative effort for reporting costs incurred.
However, such approaches require adequate
mechanisms for establishing lump sum pay-
ments and for defiming measurable delv-
erables against which the lump-sum or the
prize would be paid Project audits in Hon-
zon 2020 will focus on fraud detection and
prevention, rather than detecting and cor-
recting errors as in the past. We hope this
shift will lead to a reduction in the audit bur-
den for participants.

The new approach will reduce the time
and eost in making applications and reduce
the cost to the European Commission of man-
aging the schemes. We aim to cut the ime
from submission of proposals to signature of
the grant agreement by about one-third. This
will allow projects to get offthe ground much
maore quickly. It also means that the European
taxpayer will be getting more output from
their mvestments as scienfists’ ime 1s freed
up for the real work.

MARIA DA GRACA CARVALHO®** AND
MAIRE GEO GHEGAN-QUINN:

27 JUly 2012 VOL 337 SCIENCE  www.sciencemag.ong

PublichedbyAdAS
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Pipeline problems

® Have we enough new scientists coming along?
® Aging of the “young” investigator pool

® NSF new Pl is 6-7 years post-Ph.D. (about 36 or
older)

® NIH —age 42 for Ph.D.’s, 44 for M.D.’s
® Are we stifling creativity?

® Too many postdocs before independence

30
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Age Of First-time RO1-equivalent Principal Investigators By Degree
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Solutions to the pipeline problem

® Don’'t need more advice

® Don’t need more mentoring
® Multi-post-doc world
® K's galore

® Do need grants

® Reasonable size and duration

33
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Solutions to the pipeline problem

® Give them decent grants
® NSF CAREER Awards
® NIH Pathway to Independence Awards

® New Howard Hughes program
® Just give them RO1’s

34
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These are all issues parochial to the science
community

® And solvable internally
® Maybe

® At least “approachable” internally

37
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The science-society relationship is not so
smooth

38
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Public sentiment is
everything. With public
sentiment, nothing can faill;
without it, nothing can
succeed.

Abraham Lincoln

39
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People generally still respect science and
technology....

40



Prestige of Scientists and Engineers
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Public Attitudes Toward Scientific Research
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But Public Is Less Positive than
Scientists about U.5. Science

U 5. scientific Public Scientists
achievemenis. .. % %
Best in the world 17 49

Above average 47 45
Average 26 a
Below average a 1

DE/NO answer 4 *

Source: Pew/AAAS Survey, 2009
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They have little understanding of what is and
IS not science

® 60% of Americans believe in extrasensory
perception

® 47% still do not answer “true” to the statement:
“Human beings developed from earlier species of
animals”

® 41% think astrology is somewhat scientific

Science and Engineering Indicators, 2004
44
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Science-society tension can result from

® \Videspread misunderstanding
® Vaccines and autism
® GMO'’s

® Political or economic inconvenience
® Climate change

® Conflict with peer group beliefs

® Conflict with core human values

45
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Current scientific iIssues that abut against
core values

® Embryonic stem cell research
® Studying “personal” topics
® Sex

® Genetics of behavior

® Teaching “Intelligent Design” versus evolution in
science classrooms

® Origins of the universe
® Synthetic biology
® Neuroscience — mind/body issues

46
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Only scientists are stuck with what science
says

® The rest of the public can disregard, deny, or distort
findings

® \With relatively little immediate consequence
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The purpose of science is to tell us about the
nature of the natural world

® \Whether we like the answers or not!

48
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This science-society tension has
conseguences

® Science is less able to serve societal needs
® Public support of science is undermined

® Society wants to exert influence on what science is
(or is not) done

49
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What to do about the science-society tension?

50
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We always feel we need more public
education or communication about science

® And we do

51
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But here’s where we need to get a bit more
nuanced

52
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The right approach to communication
depends on the goal:

« Simply share the excitement
o Garner public support of scientific research

» Fulfill “broader impacts” or other outreach requirements
of funding

Traditional “public communication” might well do
e Solve “problems” and reach common ground

Need to shift to “public engagement” approach

53



Science in Turbulent Times - FDP 2012

We often can’t just “educate” our way out of
science-society tension

® The problem is not just lack of understanding

® People do understand much of what we’re saying or
want to do

® They don't like it

® The conflict with their core values trumps their
view of societal benefits

54
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In “public engagement” we are changing not
only the style and content but also the intent of
the conversation:

Communicating  —p COmmunicating
to the public with the public

55
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We need to listen to the public about:

® Their concerns about science and technology and
their concomitants

® Risks and benefits
® Encroachment on human values

® Their priorities among research areas

® (Questions they would like or need us to answer
® Help frame the research agenda

56
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Effective science communication is not easy

 Many scientists are not prepared to talk about their
work and its implications with the public

e Listening to and respecting public concern can be
difficult for scientists

e |t's alearned skill

57
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Communicating Science
tools for scientists and engineers
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 Communicating Science * |

Communication Basics

‘n"ur?(lng with Reporters Scientiztz and engineers who foster information-sharing and respect between r'
Public Outreach science and the public are ez=ential for the public communication of and

Muttimedia engagement with science. Although traditional ecientific training typically does

Other Rezources not prepare scientists and engineers to be effective communicators outside of

academia, funding agencies are increasingly encouraging researchers to

extend beyond peer-reviewed publishing and communicate their results directhy

In partnership with to the greater public.

In response to this need in =cience communications, the AAAS Center for Public
Engagement with Science and Technology has partnered with the National
Science Foundation to provide resources for scientistz and engineers, both
online and through in-person workshops to help researchers communicate more
broadly with the public.

Communicating Science: Tools for Scientists and Engineers online resources include webinare, how-to tips

for media interviews, strategies for identifying public outreach spportunities, and more.

Acaciabal il i) ol Workshops for scientists and engineers interested in learning more about science communication tools and
h‘ AAAS technigues are alzo available. Pre-registration for upcoming workshops iz required, as =pace iz limited.

“So many scientists think that once they figure it out, that's all they have to do, and writing it up is just a
chore. | never saw it that way. Part of the art of any kind of total scholarship is to say it well.”
- Stephen Jay Gould
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The Science of
Science .
Communication

| May 21-22,2012
National Adademy of Sciences
Washington DG,

OF SCIBNCES
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We’ve learned some
Important lessons
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Capably Communicating Science

Alan 1. Leshner is the THERE IS NO SHORTAGE OF TOPICS WHERE POLICYMAKERS OR OTHER MEMBERS OF THE PUBLIC SEEM
chief executive officer to persistently misunderstand, misrepresent, or disregard the underlying science: climate
of the American Asso- change, genetically modified foods. vaccines, or evolution, among others. Consequently,
ciation for the Advance-  the call for scientists to do a better job of communicating both the meaning and the nature
ment of Science and of their work is getting louder. Public understanding of science not only affects people’s
executive publisher of ability to appreciate and make full use of the products of science, it also contributes to the
Science. extent of support for scientific research. Yet far too many scientists are reluctant to engage
with people outside their own community. The reasons range from a belief that this respon-
sibility lies outside a scientist’s “job description” to an expressed ignorance about how to go
about it. In an attempt to find better solutions to this problem, the U.S. National Academy
of Sciences convened a meeting of over 450 scientists, policy-makers, journalists, and other
professional communicators to examine the underlying dynamics of
science communication.® The good news is that empirical studies
across many disciplines, particularly in the behavioral and social sci-
ences, are providing very useful baseline information about public
attitudes as well as knowledge about science and some fundamental
principles that can help guide scientists to engage more effectively
with both the public and policy-makers.
How does the public come to interpret and use science? Valuable
studies have been carried out to discover what determines public atti-
tudes toward subjects such as nanotechnology and nuclear power,
and some of the results are surprising. For example, some studies
point to an individual’s ideological views or cultural identity as hav-
ing greater influence on his or her opinions than an understanding of
the facts. Often, simply increasing public knowledge about an issue
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Differences in Communication Styles

Background Bottom-line

Supporting
Details

So What?

Supporting
Details

Results/
Conclusions
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People need to know about science as
an enterprise

® \What makes something scientific?
® \What “research” is all about?

® What is and isn’'t research?
® The limits of scientific investigation

® Natural explanations of the natural world

64
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The gist of the message is all that matters

® No caveats or clauses

65
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The way an issue is “framed” can make all
the difference

® Climate change more acceptable as a concept if
seen as a technological challenge, not as a
regulatory issue
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We need to remain the “fact people”

® [eave your personal values at home

® [t's unfortunate that scientists are also people

® Credibility is conferred by the audience, not the
speaker
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Go “Glocal’!

Julia Taguena Parga, 2005
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Glocal = working with local opinion leaders and
resources

Local media and op-eds

Clergy

School officials

Local government leaders/politicians
Science museums and centers

Community groups

Town meetings
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In-person engagement works best

 Group problem solving

* Hands-on exhibits or demonstrations
e Lab visits, science camps, museums
e Science fair

e Science café

e “Over the neighbor’s fence”

70
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Engage with, don’t harangue, the public

71
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Public engagement is best when it focuses on
something

A contentious topic
A problem to solve

®
o
® An opinion you really want
[

New and diverse ideas

12
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In public engagement, we do seek common ground

® But may have to settle for better understanding and
respect

....... Daniel Yankelovich, 2010
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Understanding must work both ways

® Public understanding science
® Scientists understanding the public
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(8 &
B, Bimesy,
LA LA

We Need the S&T
Community and the Public
Going in the Same Direction
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