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Abstract: Over the last two years we piloted a professional
development program to learn public communication. We
found that students want these skills, need these skills to stay
competitive, and aren’t getting them at CMU. In order to
meet this need, we recommend expanding to a university-wide

center.

Executive Summary

I. We have much to gain by training
STEM students in communication

When we think about the future of the
scientific community, we need to consider
how we can do more to prepare our grad-
uates to meet future challenges. While we
will continue to rely on our core training,
we will also need to add new skills and to
update our education system so that it
prepares STEM graduates for the chal-
lenges of the 21st century. The most im-
portant skill that we feel is missing from
our graduate education is science commu-
nication.

Il. Programs outside CMU show
demand, viability, and gaps

Many people outside CMU have also rec-
ognized the need for comprehensive com-
munication training, and begun ambitious
new programs. But the landscape is
nascent, with many gaps that a program
at CMU could fill. Most programs are
short, one-shot sessions, which cannot
provide the sustained practice and experi-

ence that researchers need to develop
competency in a new skill set. Graduate-
level training programs have only recently
started to crop up, and few offer certifica-
tion. Theoretical training is rarely paired
with practice opportunities, and hardly
anyone has combined the enthusiasm of
bottom-up grassroots efforts with the
power of top-down administrative sup-
port. CMU is thus uniquely positioned to
lead the creation of high-quality, compre-
hensive training for graduate students to
master science communication.

lll. Programs inside CMU do not
sufficiently address our needs

CMU has many opportunities for profes-
sional development, which are effective at
bringing students up to a common stan-
dard of communication within their field.
What these programs do not attempt is to
help students acquire the more advanced
skills they would need to discuss their
work with a wider audience, borrowing
from fields of rhetoric, theatre, media
training, and sociology. Department-spon-



sored training operates under the appren-
ticeship model, in which faculty give feed-
back based on their own experience. This
model is good for sharing common prac-
tice, but not for developing best practices
for non-academic settings with communi-
cation experts. Finally, K-12 outreach
shares many of our goals, but including
adults in communication offers the poten-
tial for more diverse outreach and higher
impact.

IV. Public Communication for Researchers
shows demand, viability, potential

Rather than wait, we created the work-
shops that we wanted to take. Public
Communication for Researchers (PCR) is
a pilot program to gauge interest, rally a
network of resources, and develop a cur-
riculum for excellence in public communi-
cation. In our first two years, we created 9
workshops and hosted 15 events. These
workshops have attracted 450 students, a
mean of 30 per seminar. For a complete
list of workshops and descriptions, please
see Appendix A.

We are now at a crossroads. PCR
has gathered a large amount of expertise,
student involvement, and support, and
there are enormous opportunities for
growth. But if the program remains a stu-
dent organization, it stands to face severe
challenges of resources and continuity as
the founders progress toward graduation.

V. We recommend that CMU establish
a center for communicating science

The gaps that we see with communication
programs suggest that the best way to
teach science communication is by estab-
lishing a dedicated center. Campus centers
have a strong history at CMU, such as the
Eberly Center for Teaching Excellence,
and do not need to take up a large physi-
cal footprint. A center would serve four
primary purposes:

1. Provide instruction in the form of
semester-long courses, a la carte
seminars, and invited speakers.

2. Offer accreditation with a transcript
and personalized letter of recom-
mendation, similar to the Eberly
center's Future Faculty Program.

3. Organize practice opportunities to
strengthen skills, provide outreach,
and bolster positive publicity

4. Serve as a hub for a social communi-
ty of public engagement

Establishing such a center can start at the
graduate level, and then expand to meet
the needs of faculty, post-docs, and un-
dergraduates. A center for public commu-
nication will prepare our students with the
skills they need, enhance CMU’s reputa-
tion for world-class research, and fulfill
our responsibility to the public as knowl-
edge experts.
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l. We have much to gain by training STEM
students in public communication

We can enhance our reputation as
a research university

Teaching public communication to re-
searchers can help CMU meet the chal-
lenges of a growing research university.
We can strengthen our research quality
and reputation by producing a generation
of students who can better explain their
research and why it matters. Explaining
our research within academia is increas-
ingly necessary as our fields become more
specialized, and cross-disciplinary collabo-
ration continues to be a source of innova-
tion.

Communicating our research out-
side academia can benefit our public im-
age as well as our academic reputation.
On the academic side, one study found
that articles covered in popular press re-
ceive 73% more citations over ten years
compared to control articles which were
selected for coverage but never publicized
due to a writers’ strike.!> More broadly,
public communication training can help
students better engage with donors to
promote fellowships. The products of our
work in public communication would be
an excellent way to share the excitement
of research in CMU’s future welcome cen-
ter. And with a public communication
component to their education, our alumni
may see their experience as more unique
when they consider making donations. If
we take this opportunity for leadership in
STEM communication, we have the oppor-

tunity to enhance CMU’s reputation with
donors, the academic community, and the
public as a strong research institution with
articulate students.

We can prepare our students for
future careers

Teaching public communication to re-
searchers can help CMU graduates meet
the challenges of an increasingly competi-
tive economy. The life sciences illustrate
the problem nicely: when the budget of
the NIH doubled to $30 billion a year
from 1998 to 2003, the number of bio-
medical scientists entering the field nearly
doubled as well. But permanent job posi-
tions failed to match that rate when feder-
al research funding stagnated (relative to
inflation) after 2004.3 As a result, today
fewer than 14% of life science Ph.D.
graduates reach a traditional academic
position,* a figure that has been declining
steadily since the 1970s.

A strong foundation in science
communication can provide a competitive
advantage for CMU graduates on every
occasion in academia when we are judged
by our ability to persuasively communi-
cate complex ideas: at job talks, for
broader impacts in grants to funding
agencies, in posters at conferences, or in
manuscripts to journal editors. If we do
land a coveted academic position, public
communication will make us better teach-
ers, and help us recruit the best students
and collaborators to our research.



We must think beyond academia, as
well: if we continue to train graduate stu-
dents exclusively for academic positions
that only 14% may attain after nearly a
decade of work, then we are failing 86 %
of our students. CMU has an opportunity
to provide more versatile education to
tackle the reality of the job market, and
prepare graduates for expanded career op-
tions besides tenure-track faculty and the
post-doc purgatory. Communication is an
essential skill for unlocking more career
options, enabling students to transfer their
knowledge to industry, promote startups,
move to science journalism, or consult on
public policy. More immediately, public
communication improves our quality of
life: it’s fun, and it keeps us in touch with
the higher purpose of our work that can
often get lost in the details of research.

We can fulfill our responsibility to
society

Most people outside academia don't un-
derstand our work or why it matters. Ba-
sic research offers enormous return on in-
vestment, but when that research is not
understood, it becomes undervalued.
When the value of research isn't clear, it
remains chronically underfunded. This is
especially true in the United States, where
the recent sequester cut $50 billion over
the next five years for research. The per-
ception of research concerns us from the
perspective of job security, but also as cit-
izens of a world that increasingly depends
on science and technology. Teaching pub-
lic communication gives us the opportuni-
ty to be part of a broader social change
for public good. A recent editorial in The
New York Times by Adam Frank conclud-
ed with this call to action:

“My professors’ generation could
respond to silliness like creationism
with head-scratching bemusement.
My students cannot afford that
luxury. Instead they must become
fierce champions of science in the
marketplace of ideas.”’

We have come to believe that is no longer
enough for the scientific community to do
good work without explaining why it
matters. Science and the public need each
other, and that relationship requires a
great deal of communication. If we in-
stead stay silent on the sidelines, we yield
the conversation to those with the most
money, not the most information. That is
a failure of our responsibility as knowl-
edge experts. In order to secure our scien-
tific future and create a more literate soci-
ety, we must empower scientists to talk
about their work starting at the graduate
level.

We have a chance to capture
our current momentum

Now is a fortuitous time for CMU to in-
vest in graduate education reform: there
are so few programs that we are poised to
make a large impact, yet enough programs
exist that we can learn from early mis-
takes, and we would not have to invent a
curriculum from scratch.

While there are always risks in do-
ing something that most people aren’t do-
ing, there is also a cost of missing this op-
portunity. We risk playing catch-up with
other universities that would receive pub-
lic recognition for proactively addressing
graduate education reform. Our students
and faculty would stand out less if we
simply meet new standards instead of set-



ting them. We would also lose the mo-
mentum of our student group, which has
accrued a following of 450 students across
17 departments and all years of study, a

good working relationship with speakers
and administrators, and national recogni-
tion as thought leaders in graduate educa-
tion.

Il. Programs outside CMU show demand,

viability, and gaps

All over the U.S., the last decade has seen a significant rise in communication-focused
professional development programs for researchers. These programs are numerous and
varied, which attests to the the value placed on these skills in the current professional
marketplace. At the same time, the limitations of many of these programs highlight the
fact that CMU is uniquely positioned to be a leader in creating high-quality, comprehen-
sive opportunities for graduate students to learn and hone communication skills.

Communication courses are grow-
ing, but still fall short of demand

Of the communication programs that ex-
ist, few are tailored for practicing re-
searchers who want to improve their pub-
lic communication skills. The most com-
mon form is for science journalists, who
have significantly different needs.

Increasingly, though, universities
are offering STEM graduate students op-
portunities to earn academic credit for
classes on communicating with non-scien-
tists. A number of institutions now offer
such courses, including Stony Brook Uni-
versity’s Alan Alda Center for Communi-
cating Science, George Mason University,
the University of Washington, Cornell
University, and Northwestern University.
Universities offering less comprehensive
training include UC Davis the University
of New Hampshire, Portland State Uni-
versity, and Pace University.

Notably, nearly all of these courses
were started within the last six years. Sev-
eral of them are currently over capacity.
We take these as signs of growing recogni-
tion among the academic community that
public communication skills are an essen-
tial skill for the professional researcher.
We expect that such offerings will only
continue to multiply, and accordingly that
graduates of Ph.D. and master’s programs
will increasingly be expected to possess
the skills these courses teach.

Despite this increase in program-
ming and demand, only two of the pro-
grams — George Mason and Stony Brook —
offer any form of certification, and the
Stony Brook certificate is specifically fo-
cused on health communications. This gap
would make a new certification program
at CMU especially valuable.



Students are self-organizing, but
face challenges in continuity

Academic courses are most often orga-
nized from the top down, with adminis-
trators and faculty perceiving a gap in
students’ education and creating a course
to fill it. But many universities have been
slow to address this particular need, lead-
ing students to take public communication
training into their own hands. Outside
CMU, there are now at least four student-
run seminar series and workshops that
provide public communication training
for sTEM graduate students:

e ENGAGE, a student-run course and
speaker series at the University of
Washington

o The Scientists with Stories project
(SwS), a multimedia workshop at Duke
University and The University of
North Carolina at Chapel Hill

« ComSciCon, a student conference at
Harvard

e The Broader Impacts Group (BIG), a
student group at Woods Hole Oceano-
graphic Institution

Much like the university courses, every
one of these programs was founded within
the last four years. Graduate students,
too, are beginning to reach the conclusion
that public communication constitutes a
key skill set for their careers. When their
universities fail to provide training, stu-
dents are sufficiently motivated to expend
significant amounts of time and effort to
ensure that adequate training is available.
Unfortunately, leaving this essential com-
ponent of graduate education to efforts of

students presents serious problems of re-
sources and continuity, as discussed be-
low.

National recommendations are on
the way; we might as well lead

The NSF has taken notice of the growing
appetite for public communication train-
ing among STEM graduate students. As
suggested by the efforts listed above, there
are quite a few training programs in exis-
tence, but so far they have largely existed
completely independently, with little
communication or sharing of best prac-
tices. They also remain small and local in
scale. The NSF saw unifying and scaling
up these trainings as a key component of
its broader effort to modernize graduate
education.

In order to determine the best way
to modernize graduate education, the NSF
enlisted the help of comprass, a national
organization devoted to connecting scien-
tists with policymakers and the media.
Since mid-2013, compass has been orga-
nizing an effort dubbed #GradSciComm,
which aims to develop a “collaborative
and strategic vision for building systemic
communication capacity among STEM
graduate students.” The program’s goals
include mapping existing landscape of
programs, building a roadmap for scaling
up communication training across the
U.S., and assisting universities and other
related organizations in implementing this
roadmap. The roadmap is being drafted
by a team of 30 experts representing insti-
tutions including the NSF, OSTP, NAS,
NRC, NIH, and AAAS, as well as major
universities such as Stanford and Cornell.



The PCR board has been working
closely with comprass in this effort. At
COMPASS’ Invitation, we sent a representa-
tive to the recent workshop convened by
COMPASS to brainstorm the key ingredi-
ents of the roadmap, and we are continu-
ing to collaborate with them on writing
the roadmap document. In this way, CMU
is already directly involved in driving the
national agenda on incorporating com-
munication into graduate training. By in-
vesting now in its own public communica-
tion program, it can remain at the fore-
front of this national movement.

Professional organizations provide
training, but not sustained
practice

Universities are not alone in recognizing
the need for public communication train-
ing, and it is not only graduate students
who need it. Professional societies have
also started offering communication train-
ing as a professional development service,
often to researchers further along in their
careers, and several dedicated training or-
ganizations have sprung up to meet the
need. Among the organizations offering

professional training sessions are the Na-
tional Science Foundation (NSF), com-
PASS, Stony Brook University’s Alan Alda
Center for Communicating Science, and
the American Association for the Ad-
vancement of Science (AAAS).

Participants have reported that
these workshops are immensely valuable,
and many of the organizations have diffi-
culty keeping up with demand. However,
most are short, one-shot sessions, which
cannot provide the sustained practice and
experience researchers need to truly be-
come comfortable with their communica-
tion and outreach skills. Such extended
training is typically only available in the
context of graduate school.

The popularity of these professional
workshops is another indicator that public
communication is becoming ever more
prominent in the zeitgeist of the scientific
world. Even among later-career, more es-
tablished researchers, public communica-
tion is now seen as an essential skill for
researchers — and essential skills for re-
searchers are the very thing that graduate
education is designed to impart.

Ill. Programs inside CMU do not address

our needs

CMU boasts several communication-related efforts besides PCR, most of which aim to
help students improve their communication within their academic disciplines. Many are
quite effective in this domain, but these programs are not designed to address communi-
cating outside academia, which requires a somewhat different skill set (see Appendix A).
As with programs outside CMU, the elements that these programs do not attempt to in-
clude highlight the opportunities to build on their efforts.



University-wide centers are mod-
els for teaching communication,
each with a different focus

CMU’s communication training consists
primary of three centers:

e The Global Communication Center
(GCCQ), established in 2012, provides
tutoring services and seminars to help
with written, oral, and visual commu-
nication, primarily for class projects
but also for research-related docu-
ments and presentations.

e The Intercultural Communication Cen-
ter (ICC) exists primarily to help non-
native English speakers and in-
ternational students interact with their
academic environment.

e The Eberly Center for Teaching Excel-
lence provides a variety of services to
help students improve their teaching,
including one-on-one feedback, semi-
nars, and a certificate program (the Fu-
ture Faculty Program).

These programs provide invaluable ser-
vices in the domains of academic commu-
nication, cross-cultural communication,
and teaching, respectively. They are par-
ticularly effective at bringing many stu-
dents up to a common baseline of com-
munication ability necessary for work in
their fields; the GCC’s personal tutoring
services have proved especially helpful in
this regard. This effectiveness and robust-
ness underscores what can be done with
sufficient university investment: it has
been made possible by significant re-
sources, including full-time staff, paid stu-
dent tutors, and publicity among all de-
partments.

What these programs do not at-
tempt to do is to help students acquire the
more advanced skills they would need to
discuss their work more widely. The realm
of communication with broader audiences
is precisely where there is a clear opportu-
nity to build on existing efforts — to incor-
porate training in a wider variety of tech-
niques, aimed at students with a particular
drive for communication who want to go
beyond the class report or grant proposal.

Each of the existing programs has a
fairly specific mandate, and each has es-
sentially saturated its capacity just on its
area of specialty. But by pouring compa-
rable resources into public communication
training, the university can build on and
expand its existing offerings, providing its
students with extended communication
skills such as storytelling and media inter-
action. This will enable students to repre-
sent their research and CMU outside
academia, prepare them better for non-
academic jobs, and help slake society’s
thirst for better scientific information.

School- and department-
sponsored training: a mixed bag

In addition to the university-wide centers,
several schools and departments offer
their own forms of communication class-
es. For example, the Machine Learning
Department requires its Ph.D. students to
take a journal club class, in which stu-
dents receive feedback on their presenta-
tions, and Civil and Environmental Engi-
neering students are required to take a
professional communication course. Al-
most universally, such classes are con-
cerned entirely with communication with-
in the field, and therefore leave unmet the
same needs as the university-wide centers.



They are also often based on an appren-
ticeship model, where faculty members
give feedback based on their own academ-
ic experience. This contrasts sharply with
the model used by the centers, as well as
the model we are proposing, in which
communication experts work with stu-
dents to incorporate best practices into
their communication.

The two major exceptions are the
Tepper and Heinz schools, both of which
offer their business and management stu-
dents acting and improvisation classes to
help them connect more directly with their
audiences when communicating. Tepper
also runs a leadership and communication
development program called Accelerate,
which offers one-on-one communication
coaching and occasional communication
seminars. These forms of training develop
many of the same more advanced com-
munication skills that we would like to see
available to all sTEM graduate students.
Presumably, such training has been im-
plemented in business-related programs
largely because versatile communication
skills are seen as a core skill in the busi-
ness world. We would argue that the same
increasingly holds for those entering STEM
careers.

Even these more advanced pro-
grams focus mainly on communication
scenarios specific to business contexts,
e.g., managers speaking with teams. Their
students would be equipped to communi-
cate even more widely with additional
training on transferring those skills to
contexts of public discourse and audiences
outside their workplaces. Of course, these
existing offerings are also limited in the

sense that they are available only to stu-
dents in those particular degree programs.

K-12 outreach: similar in some
ways, but with different goals

Many graduate students participate in an-
other category of activities that is often
associated with public communication: K-
12 outreach. CMU hosts a number of out-
reach activities, often student-organized —
the Science Teachers Club in biology and
TechNights and SCS Roadshows in com-
puter science, to name just a few. Many of
CMU’s outreach efforts are coordinated
and assisted by the Leonard Gelfand Cen-
ter for Service Learning and Outreach. K-
12 outreach programs such as these are
often the first thing to come to people’s
minds when we speak of communicating
outside the ivory tower.

It is true that many of these pro-
grams share PCR’s goals of creating a sci-
entifically literate society and inspiring in-
terest in science. But the types of commu-
nication for which we hope to train stu-
dents differ in several important ways.
First, we see communicating with K-12
audiences as just one of many forms of
public communication with non-experts.
More fundamentally, most K-12 outreach
programs have the implicit or explicit ob-
jective of inspiring future scientists and
engineers. While this is a noble goal, it is
not the one we hope to achieve. Rather
than having researchers convince others to
consider similar careers, we aim to train
researchers simply to share the core ideas,
significance, and beauty of their work,
even with adults in careers completely un-
related to science. For most researchers, it
is communication of this sort that offers
the most powerful route to boosting their
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own careers, raising the profile of their
research and universities, and raising the
prominence of science in the public mar-
ketplace of ideas.

When we wanted to learn more about
public communication, these groups on

campus were the first place we turned.
While they are phenomenal resources, we
found that they don’t offer the skill sets
we were looking for, so we started Public
Communication for Researchers.

IV.PCR provides a strong foundation for a
nationally competitive program

Public Communication for Researchers is the response of CMU’s graduate students to the
need for public communication training. PCR was launched in 2012 as a grassroots ini-
tiative, and has since offered 15 seminars and workshops to over 450 graduate students.

In the process, PCR has garnered
wide support from not only students, but
also faculty, department leaderships, ad-
ministrative staff, and other communica-
tion training centers on campus. We have
gathered significant know-how, and col-
laborated with communication experts
both within and outside CMU to develop
a program informed by the latest research
and best practices in the field. We are also
externally recognized as a strong up-and-
coming program: we were invited as
“thought leaders shaping the future of sci-
ence communication training” to partici-
pate in the NSF-funded #GradSciComm
initiative at the National Academy of Sci-
ences.

We believe we are at a crossroads.
Given the internal and external momen-
tum, we believe CMU faces a unique op-
portunity to invest in public communica-
tion and grow PCR into a fully-fledged,
nationally competitive program. This
would place our university at the forefront
of a national movement for making public

communication part of graduate educa-
tion.

We've garnered support from
graduate students, faculty, and
administration

The most important question for a pro-
gram such as PCR is whether students are
interested in the training. Public commu-
nication skills are clearly useful, but are
they sufficiently high-priority that gradu-
ate students will take time from their busy
schedule? Our experience demonstrates
that the answer is a resounding yes: Since
2012, more than 450 students have at-
tended PCR events. Our seminars and
workshops regularly attract 30-50 stu-
dents, with our most popular events
reaching audiences of 150-200 students.
Our participants span every STEM depart-
ment at CMU, and every academic year.
Furthermore, we are both retaining more
than half of our participants between sem-
inars and continuing to attract new stu-
dents.
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We are also seeing increasing endorsement
from outside the graduate community:

e Faculty from more than seven depart-
ments have attended PCR seminars.
Others have recommended our events
to their advisees, as reported by stu-
dents participating in PCR.

e CMU schools and departments are
supporting PCR: both SCS and CIT
have provided funding in the past, with
the SCS administration informally
committing to annual funding. Many
other department have expressed their
support and helped promote our events.

o Existing communication centers on
campus have provided mentoring and
support:

» GCC are working with us to share
expertise, and have nominated PCR
for the graduate student awards.

» ICC are also working with us to
share expertise, and attending each
of our seminars.

» The Eberly Center is helping us de-

velop our curriculum.

» The Gelfand Center has provided

funding for our outreach initiatives.

¢ The CMU administration has provided
strong organizational support. In par-
ticular, the Office of the Assistant Vice-
Provost for Graduate Education pro-
vided critical seed funding in 2012, and
has supported and mentored us ever
since in our mission to establish a long-
lasting presence on campus.

We've developed a rigorous pro-
gram informed by research and
best practice

There is a great amount of public com-
munication expertise available at CMU
and other institutions, but it has not pre-
viously been centralized and made acces-
sible to graduate students. Our goal at
PCR was to tap into this expertise, bring-
ing it together in a coherent program that
encompasses theory, practice, and feed-

back.
To this end, we have collaborated with:

o Instructors of science communication:
We periodically exchange curricula and
best practices with the Center for
Communicating Science at Stony Brook
University, the compass organization,
public communication instructors for
the American Association for the Ad-
vancement of Science (AAAS), and mul-
tiple student organizations at other uni-
versities.

* Practitioners of science communication:
Some of the direct beneficiaries of a
strong public communication program
at CMU have also been our most en-
thusiastic supporters. These include the
CMU Media Relations Office, science
journalists from The Pittsburgh Post
Gazette and Science Magazine, and the
outreach and education staff at the
Carnegie Science Center. These practi-
tioners have brought in their experience
from the trenches, helped shape our
curriculum, and continue to teach some
of our core seminars — see Talking to
the Media and Telling Science Stories
(Appendix B).
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» Researchers of science communication:
Scientists have repeatedly attempted to
contribute their voices to significant
public debates on topics such as climate
change, GMOs, and vaccination. The
mixed results they have obtained have
intrigued and frustrated researchers for
decades, and have led to a rich but not
widely known body of research on
what works and what doesn’t in public
communication. PCR has reached out
to some of the leading voices in this
field, such as the Cultural Cognition
Project at Yale, and we are one of the
first organizations to incorporate their
material into our seminars and work-
shops — see Why are facts not enough?
(Appendix B).

¢ Communication experts from other
fields: While public communication of
science is rapidly growing as a field,
there are many other disciplines with a
long history of success in persuasive
and engaging communication. We bring
in expertise from the writing, rhetoric,
and theatre departments to further cre-
ate training which passes the test of
real-world practice — see The Science
of Scientific Writing, The Art of Argu-
ment, and Improvisation for Scientists
(Appendix B).

Incorporating elements from all these
sources, we have planned out a compre-
hensive public communication curriculum
we are working to gradually implement at
CMU (Appendix A).

This program's potential cannot be
realized by a student organization

As a young program, PCR has had great
success in generating internal momentum,

accumulating know-how, and developing
a network of external support. As we
push the program further towards maturi-
ty, however, we are becoming keenly
aware of the limitations of a grassroots-
only model.

We have a strong vision of what
high-quality training in public communi-
cation looks like, but we do not have the
financial and human resources to imple-
ment it. If we had the resources of a cam-
pus center, we would recruit more speak-
ers, invest more time with them to create a
coherent curriculum, develop exercises
and practice opportunities for our stu-
dents, assess the success and impacts of
our programming, keep up with current
research and developments in science
communication. We have many opportu-
nities to expand: faculty have asked us to
run similar programs for them, and we
expect there would be extensive interest
among undergraduates. But as graduate
students with research and teaching com-
mitments, we simply cannot invest the
time necessary to implement these
changes. We have kick-started the process,
but we are reaching capacity.

We are also concerned about conti-
nuity. Leadership transitions in student
organizations are notoriously dangerous:
one generation with weak leadership is
sufficient to wipe out whatever expertise
and momentum that the organization has
built up. This challenge of finding and
training new leadership is currently
threatening several other grassroots com-
munication programs, such as ENGAGE at
the University at Washington. To ensure
continuity and growth of a program such
as PCR, it is critical to go beyond a stu-
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dent-only model and involve long-term
staff.

Now is our chance to be at the
forefront of a national movement

PCR is not alone in highlighting the im-
portance of public communication train-
ing for universities, students, and society
at large. There is growing interest in pub-
lic communication nationwide, recently
crystallized into the powerful, NSF-funded
#GradSciComm effort to create a
roadmap for making public communica-
tion part of the U.S. graduate education.
Through PCR, CMU is currently involved
in the #GradSciComm effort, and enjoys

recognition as one of the actors shaping
this growing movement.

We believe this is a critical moment.
By choosing to invest in public communi-
cation training now, CMU has the oppor-
tunity to become a national leader, recog-
nized as a visionary university that gives
its graduate students the skills for the
academia, marketplace, and citizenship of
the 21st century. PCR provides a solid
foundation for such an investment, and
we outline below a recommended S-year
plan for growing this initiative into a fully
fledged, university-supported, public
communication center.

V. A 5-year plan to create a public
communication center at CMU

We recommend that CMU create a public communication center, modeled on the existing
Global Communication Center and Eberly Center. Such a center would have the neces-
sary financial and human resources to provide high-quality training, and would become a
useful resource to graduate students across all CMU departments. In time, we envision
the center also expanding to serve undergraduates, postdocs, and faculty.

The Vision

We envision a public communication cen-
ter which acts an active hub for instruc-
tion, accreditation, and practice in public
communication.

1. Instruction: A combination of se-
mester-long courses, a la carte regular
seminars, and one-time invited speakers

A public communication center could of-
fer instruction at multiple levels of depth,
corresponding to different levels of stu-

dent commitment. For most students, the
center would offer a-la-carte seminars and
workshops on a plethora of different pub-
lic communication topics, such as distill-
ing your message, making your communi-
cation accessible to different audiences,
and talking to the media. Much like the
Eberly Center, the public communication
center would offer such seminars and
workshops every 2-3 weeks, rotating
through the curriculum every few years.
Students could thus cover significant
amounts of material at their own pace,
spread over multiple years. For more ded-
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icated students, the center would offer in-
depth, semester-long courses on the theory
and practice of public communication of
research. Finally, in addition to these reg-
ular training opportunities, the center
would periodically invite outside speakers,
to introduce a fresh perspective, give stu-
dents access to other sources of expertise,
and experiment with new public commu-
nication material.

2. Accreditation: Accreditation would
benefit student careers and increase the
visibility of the center outside CMU

A public communication center could of-
fer an accreditation to students complet-
ing a flexible combination of courses and/
or a-la-carte seminars. Such an accredita-
tion would serve multiple purposes: it
would provide extra legitimacy to the
program internally, and increase its visi-
bility externally; it would provide motiva-
tion for students to join and follow
through with the instruction, and help jus-
tify their time commitment to themselves
and their advisors; and it would improve
the job prospects of students graduating
from CMU, whether or not they choose to
stay in academia. In the long term, the
public communication courses could form
the foundation of a masters program, or
even an undergraduate minor in public
communication.

3. Practice: Avenues where students can
practice would reinforce communication
skills and generate publicity for CMU

A public communication center could of-
fer opportunities for students to test and
hone their communication skills in the
real world. Such opportunities would of-

ten be beneficial not only for the students,
but also directly for CMU. The center
could:

« work closely with CMU Media Rela-
tions to provide media-ready students
for science interviews. We have already
seen interest from SCS Media Rela-
tions, who currently field the majority
of interview requests to faculty, but
would be interest to expand their net to
well-prepared students.

» have its own social media avenues, such
as a student-run science blog. If such a
blog would gain widespread visibility, it
would reflect positively on the universi-
ty at large.

o collaborate with the Gelfand Center for
Outreach, and provide highly-trained
students for its K-12 outreach activities.

In the long term, we envision students be-
coming actively involved in making re-
search across the university as accessible
and visible as possible. For example, stu-
dent volunteers could work with interest-
ed research groups to create and promote
public-facing research websites.

This would complement existing
communication centers

CMU has a rich history of teaching com-
munication skills to its graduate and un-
dergraduate students alike. A public
communication training program would
complement and enrich existing initia-
tives. Indeed, public communication
shares important skills with academic
communication as taught by the GCC and
ICC, and academic teaching as taught by
the Eberly Center.
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However, there are also significant
differences, and we believe these differ-
ences recommend the establishment of an
independent public communication center
at CMU. The distinct focus of such a cen-
ter on external, rather than internal audi-
ences raises unique challenges — challenges
of reaching across gaps in information,
cultural backgrounds, or value systems.
We believe that the distinct mission of
such a center is sufficiently important,
meets a sufficiently central need of stu-
dents, our university, and our society at
large, that it deserves its own mandate,
rather than being addressed by extending
the mandate of existing organizations.

Existing communication centers on
campus such as the GCC have a well de-
fined mission, which they fulfill excep-
tionally. The GCC is in high demand, and
always working at capacity. Extending its
mission to cover public communication
would itself require allocating new re-
sources comparable in scale to those nec-
essary to start a dedicated public commu-
nication center. Allocating those resources
as part of the GCC however risks diluting
the central mission of public, external
communication. As such, we believe that
the best solution is the creation of a paral-
lel and complementary initiative on cam-
pus — an independent public communica-
tion center.

Administrative Structure

We recommend an administrative struc-
ture based on a small core team of perma-
nent staff, working in collaboration with
graduate students.

Permanent staff are essential for continu-
ity of expertise, and define the long-term
vision of the center. They would be tasked
with curriculum development, teaching
the courses and a-la-carte seminars offered
and/or finding instructors for them, and
keeping up-to-date with the latest research
and best practices in the science commu-
nication community. Permanent staff
would also be responsible for assessing the
success of the program: examining
whether students are achieving the learn-
ing objectives of the training in the short
term, whether the program has a positive
impact on their communication efforts in
the long term, and whether CMU-trained
scientists are having an impact on the
public discourse on science.

Student collaborators would help main-
tain the vibrancy of a grassroots effort.
They would cultivate an active PCR social
community, organize practice and out-
reach opportunities, and ensure that the
long-term vision of the PCR center reflects
student needs on campus. This is similar
to the role played by the Eberly Center
graduate teaching fellows.
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Required Resources

To establish such a such a public commu-
nication center at CMU, a number of dif-
ferent types of resources would be re-
quired:

Financial resources

o Salaries for 1.5 - 2 full-time staff, or
its equivalent in part-time positions.

o Small stipends for 1-3 student posi-
tions. Alternatively, an arrangement
could be made with individual de-
partments under which students
volunteering for PCR could be ex-
empt of departmental duties such as

TAing.

o External speaker expenses, includ-
ing honorarium fees and travel ex-
penses.

« Advertising and logistical costs.

N.B. These estimates are guided by our
own experience with PCR, as well as the
structure of the Stony Brook Center for
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Appendix A: Learning objectives of a STEM
public communication program

In order to move from common practice to best practice, we’ve looked to many disci-
plines. We found we had much to learn from improv theater, rhetoric, journalism, and
design. After consulting the curricula of other successful communication programs, we
converged on the following core learning objectives.

At the end of this program, participants should be able to:

Incorporate the following when communicating about science:
 the motivation behind the work — why it is important, and why anyone should care
« specific and vivid examples, metaphors, and images
« an emotionally compelling story for the audience to connect to
« a communicative framing that resonates with the values of the audience
« depiction of both the scientific process and its product
« audience-appropriate language, level of detail, length, tone, and non-verbals

Talk to the media by:
« identifying what makes a story newsworthy
« researching the audience and journalist
- anticipating questions and preparing answers
« directing the conversation to their main points
 dynamically adapting their approach to the conversation and its scope

Speak compellingly about science by:
 opening with a strong attention-grabber
« structuring a talk around a few primary points, and highlighting that structure
« generating easily interpretable visuals to support or replace text
« modulating vocabulary, body language, tone, volume, and rate to convey meaning

Write clearly about science by:
« choosing the entities to focus the story on
o structuring writing to emphasize that focus
« providing motivation and context in the beginning
« making the logical progression of the story clear
- structuring sentences to emphasize a desired interpretation
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Appendix B: PCR workshops so far

In our first two years, we worked with museum directors, professors, journalists, and
other graduate students to create nine workshops. Some of these would work best as se-
mester-long courses, others are fine as standalone events. We hope these sessions will con-
tinue to be iterated upon, and will be taught in the future by a mix of outside speakers
and a small group of dedicated staff who can provide consistent high quality:

So You Want to Be a Science
Communicator?

Explaining science to the general public is
not a matter of dumbing it down; it is a
greater challenge to reach someone when
you don't share a common background.
In this workshop, we cover fundamentals:
how to adapt to your audience's back-
ground, untangle their misconceptions,
and explain complexity without being
complicated.

Telling Science Stories

How do you make scientific ideas com-
pelling? Even if your message is true and
important, it's hard to reach a general au-
dience with facts alone. Stories are memo-
rable — stories have the power to captivate
and inspire high school students, busy
parents, and members of Congress. In this
workshop with professional science jour-
nalists we learned and practiced how to
compose a narrative about discovery.

Why are Facts Not Enough?

When we talk about science, we often as-
sume that people are simply misinformed;
if we could just explain the facts clearly,
then everyone would think the way we do.
Unfortunately, that's not how science un-
derstanding works. Research consistently
shows that giving people more informa-

tion does not persuade them - it polarizes
them, depending on how that information
threatens or affirms their values and
group identity. By the end of this work-
shop, attendees learn to identify the values
of four archetypal world-views, know
which ones they fall into, and develop
strategies for how to reach everyone else.

The Art of Argument

Great communicators know that commu-
nication is not merely articulating ideas;
other factors affect audiences as much as
the ideas themselves. Any time we com-
municate, we’re also signaling who we
are, how to feel, and how to think about
something — three factors that block your
credibility when mishandled. In this lively
interactive workshop, we draw on the
2,500-year tradition of rhetoric to build a
simple toolkit you can use to evolve your
spoken and written information into great
persuasion.

Communicating Science with
Theatre Techniques

Theatre games aren't just for acting. They
teach us how to stay authentic and per-
sonal when we're on stage, and how to
talk to an audience of strangers the way
we talk with our friends. Theatre tech-
niques are what separates science lecturers

20



from science communicators. This work-
shop is designed to help scientists fearless-
ly reveal the person engaged in the re-
search and the energy that brought them
to their work — without reducing the im-
portance of evidence. Participants learn to
use improvisation techniques to discover a
sense of spontaneity, immediacy and col-
lective communication.

Talking to the Media

Television, newspaper, radio and podcasts
are key channels to explain why your
work matters. Sitting down for an inter-
view is a powerful opportunity to advo-
cate for your field, correct misconcep-
tions, and put a personal face to science.
Interviewing requires more than just dis-
tilling your message into soundbites: you
also have to improvise, tell a story that's
personal and emotional, and all while un-
der pressure. Anybody who does this well
had to train for it. In this workshop with
public relations experts, we cover how to
get journalists interested in your work,
how to prepare for media interviews, and
analyze examples of good and bad inter-
views. This session includes a free booklet
by Chriss Swaney, the culmination of a
decade of material culled from media boot
camps.

Interview Workshop

In our Talking to the Media seminar, we
covered the basics of talking to the media.
Learning about it is one thing, but actual-
ly doing it is another. How do you per-
form in front of a camera? Attendees find
out at our interview workshops! We run a
short 5-10 minute video interview with
each student about their work, give them

feedback, and send them a copy of the
footage to take home.

Planning and Delivering a 3-Minute
Thesis

The Three Minute Thesis competition at
CMU for the first time in 2014, presents
the perfect opportunity to hone your sci-
ence communication skills. Participants
are required to "present a compelling ora-
tion on their thesis and its significance in
just three minutes, in language appropri-
ate to a non-specialist audience." In this
session, we workshop all the steps of
crafting a winning 3MT talk: distilling the
core ideas, conveying them clearly and
vividly, and planning and delivering the
talk itself. Whether or not they are com-
peting in 3MT, participants walk away
with the tools they need to build a com-
pelling, accessible talk.

Scientific Writing:
Beyond Tips & Tricks

In order to write clearly, we must under-
stand how we read. In this workshop, we
learn how to align with readers' expecta-

tions with Judy Swan, world-famous sci-
ence writer and 2013 TEDxCMU speaker.

Social Media for Science

It's easy to spend hours reading blogs,
Twitter, and Tumblr. That can seem like a
waste of time, but another view is that so-
cial media is compelling, and therefore a
powerful tool to reach laypeople, journal-
ists, and even other scientists. This hands-
on workshop with Scientific American
blogger @Scicurious explores how to
write online in a way that's effective, pro-
ductive, and worthwhile.
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Appendix C: A review of science commu-
nication programs for graduate students

In Section 2, we were able to provide only very brief summaries of existing communica-
tion training programs outside of CMU. Below we include more details on the activities
of each course and student seminar program mentioned:

University Courses

Stony Brook University’s Alan Alda Cen-
ter for Communicating Science (CCS), in
collaboration with the university’s School
of Journalism, offers seven month-long
courses and one full-semester course to
Ph.D. and Master’s students in the sci-
ences. Modules include Improvisation for
Scientists, Distilling your Message, and
Writing to be Understood. The Center
also offers a certificate specifically in
health communications.

George Mason University offers eleven
full-length, graduate-level courses on
wide-ranging topics in science communi-
cation. The courses can be taken as part
of the one-year Science Communication
Graduate Certificate, which is geared to-
ward both professional scientists and pro-
fessional communicators.

Cornell University offers an annual, week-
end-long Science Communication Work-
shop to graduate students in the sciences.
The hands-on workshop is taught by
Bruce Lewenstein, a well-known scholar
of science communication.

The University of Washington offers a se-
ries of three “Science Communication
Clinics,” each of them a 4-week course.
The clinics are taught by the staff of the

COMPASS organization, which helps con-
nect scientists to policymakers and the
media.

Northwestern University offers a compre-
hensive, full-semester science communica-
tion course called Ready.Set.Go.

Several other universities offer less com-
prehensive or less well-established train-
ings: UC Davis offers a full-semester
course entitled “Translating Research Be-
yond Academia”; the University of New
Hampshire includes public outreach com-
ponents in its graduate-level Scientific
Communication course; Portland State
University offers a graduate-level course
entitled “Selling Your Science” (required
for Ph.D. students in Environmental Sci-
ences and Resources); and Pace University
offers a course specifically on Environ-
mental Science Communication.

Student Organizations

ENGAGE is a well-established, student-led
effort at the University of Washington that
aims to provide both training and practice
in communication with non-specialists.
Previously trained students teach an an-
nual course for graduate students on such
themes as storytelling, audience analysis,
and public speaking. Each student in the
course then gives a public talk on their re-
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search at the Seattle Town Hall. The pro-
gram is advised by staff members of com-
PASS.

The Scientists with Stories project (SwS) is
a collaboration between students at Duke
University and The University of North
Carolina at Chapel Hill. The group pri-
marily runs workshops in multimedia
communication skills, particularly docu-
mentary filmmaking, for marine sciences
students. The works produced by partici-
pants are then distributed to local science
education programs as outreach materials.

The ComSciCon workshop is organized
primarily by graduate students from Har-
vard and MIT, with help from others
around the country. The workshop brings
together 50 graduate students in STEM
from around the country to learn from
panels of science communication experts.
Attendees, with help from each other and
the panelists, also produce original written
works for publication in non-technical
venues.

The Broader Impacts Group (BIG), a stu-
dent group at MIT and Woods Hole

Oceanographic Institution, aims to con-
nect graduate students with “opportuni-
ties, activities and resources related to
sharing science.” The group invites speak-
ers in for workshops and lectures, as well
as arranging opportunities for graduate
students to participate in outreach activi-
ties (e.g., the Cambridge Science Festival).

Communication Opportunities for
Graduate Students

A primary goal of all these forms of train-
ing, of course, is to engage researchers in
actual communication efforts. Many insti-

tutions do indeed boast organizations that
provide sustained opportunities to interact
directly with members of the general pub-
lic. Examples at institutions other than
CMU include Harvard’s Science in the
News, which organizes public talks and a
science newsletter, and the many NSF-
sponsored GK-12 programs, which part-
ners STEM graduate students with K-12
teachers.

Of particular note are several competi-
tions that encourage graduate students
(and sometimes others as well) to produce
compelling works of science communica-
tion:

* NASA runs the U.S. division of Fame-
Lab, a competition in which early-ca-
reer scientists deliver three-minute sci-
ence-themed presentations for non-spe-
cialist audiences.

¢ Many universities host 3-Minute Thesis
competitions (including CMU, as of
this year).

« The Alan Alda Center for Communicat-
ing Science runs an annual “Flame
Challenge,” in which participants sub-
mit videos explaining a complex scien-
tific topic at a level an eleven-year-old
could understand.

Some universities even have dedicated sci-
ence outreach offices, which (among their
other roles) coordinate public outreach
activities for university researchers to par-
ticipate in. Schools with such centers in-
clude Stanford University, The University
of Missouri, and Vanderbilt University.
The University of Missouri’s center also
offers a graduate certificate in science out-
reach.
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Professional Training Programs

Among the organizations offering profes-
sional training sessions are:

The National Science Foundation
(NSF), whose free “Becoming the Mes-
senger” workshops have been attended
by thousands of scientists around the
country.

COMPASS, an organization devoted to
connecting scientists with policymakers
and the media, which provides group
training sessions and personalized
coaching upon request.

Stony Brook University’s Alan Alda
Center for Communicating Science,
which runs compressed versions of its
courses as workshops upon request.

The American Association for the Ad-
vancement of Science (AAAS), which
offers tailored public communication
workshops upon request.
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You can e-mail us at:
pcr-exec@lists.andrew.cmu.edu

To watch past lectures and learn more about
PCR events, check out our website:

cmu.edu/student-org/pcr/index.html

We tweet @PCRcmu and write articles on
ScienceNonFiction.org
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