CHAPTER :

Communicating with Public Audiences

8.1 Why Do Scientists Communicate

with Public Audiences?’
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In Chapter 1 we noted that scientific disciplines are not only communities in |
themselves but also parts of the larger society in which these communities are sit- .

uated al}d 1n which scientists work and live. This relationship between scientists 2
and society is of great interest to the National Academy of Sciences and other 2
national research associations, who together convened the Cominittee on Assess- -

ing Integrity in Research Environments (CAIRE i i i
CAIRE o al. state: ( ). In a report issued in 2002, }

Thle pursuit and disssamination of knowledge enjoy a place of distinction in American 1
culture, and _the Pubhc expects to reap considerable benefit from the creative and inno- 4
vative contributions of scientists. As science becomes increasingly infertwined with

major social, philosophical, economic, and political i A ,
. s political issues, scientist -
accountable to the larger society of which they are a part. (p 33) 1  become more §

In.pre.vmus chapters we have explored genres and conventions that professional |
iﬁﬁ:zts use Ciotcomrnunicate with each other. In this chapter we will explore con-
s used to communicate kno i ientifi :
ot o ot SOCiefyt.zvledge of science and scientific research to i
' The term public audience is a rather loose one and is meant here to imply a
:i\nde range of listeners and readers with a variety of interests, needs, and ecI;u}éa- "
mox;a;llol:ﬁgllfggolgnq:;. It may b? agroupora professional person (even with a PhD 4
sen] readzr Z):n ﬁEfEd of 'mformahqn about a particular scientific topic, or 4
g - listener simply curlqus'about science. Public audiences for 4
ence ug can include, but are not limited to, those who regularly use the §
results of scientific research in the course of their daily work (such as agylv“iculmral <
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producers, fish and game managers, medical professionals); administrators, local
government agencies, and other public officials who need scientific information
to make decisions about issues such as waste management, industrial and envi-
ronmental regulations, and road construction; clubs, classes, and other educa-
tional or special-interest groups that want to learn about science; private citizens
who use natural resources for hiking, hunting, fishing, and other recreational
purposes; and members of the public at Jarge, who have a vested interest in
science insofar as they support it financially through government funding and
must live with its consequences.

Thus, public audiences are not monolithic, but rather quite diverse, and sono
single, “rationalistic” formula will suffice to define them or their interests (see
Locke 2001). In addition to addressing more genera) audiences within the scien-
tific community (e.g., readers of journals such as Science and Nature, or the mixed
audience of the research proposal), scientists may wish to write articles for the
much broader audiences that read science-oriented journals such as Scientific
American and Discover, general-interest publications such as Time and Newsweek,
or the feature section of a newspaper. They also may be called on to make presen-
tations to public audiences, participate in question-and-answer sessions, take part
in public policy debates affected by developments in their research areas, and
give press releases and radio, television, or online presentations and interviews
on important discoveries or issues in their field.

There are three major reasons scientists communicate with the general public:
moral, economic, and political. The National Academy of Sciences asserts that
scientists have an ethical responsibility to understand and explain the effect of the
work that they do on the society in which they live:

The occurrence and consequences of discoveries in basic research are virtually impos-
sible to foresee. Nevertheless, the scientific community must recognize the potential
for such discoveries and be prepared to address the questions that they raise. If scien-
tists do find that their discoveries have implications for some important aspect of pub-
lic affairs, they have a responsibility to call attention to the public issues involved.
(NAS 1995, p 20)

Genetic research—including genetically modified foods (GMFs), pharmacoge-
nomics, stem cell research, cloning—are obvious cases in which scientific dis-
coveries are morally controversial or have complicated, long-term implications
for society. Other controversial areas of research include global climate change,
nuclear power, environmental protection and wildlife preservation, the use of
laboratory animals in medical research, the prescribing of psychiatric drugs,
the unnecessary overuse of medical technology diagnosis and treatment (see
Berenson 2008) and in artificially prolonging life, and biological studies of race
and gender. ,

A second reason scientists communicate with the general public is eco-
nomic and hinges on the practical question: Who funds science? In addition
to private labs, corporations, and universities, it is the government, and
therefore the public, that funds science through tax dollars and so indirectly
chooses which projects to support. Public financial support of science takes
two forms: the funding of governmental agencies that conduct scientific
research and the funding of government grant programs that support research
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by scientists at other institutions. Th |
: . The federal government’s :
get for 2008, included $6.065 billion for NSF (Mould and nggggzegﬂgggc;- ‘

*

g:é;;iélzigr]; 1j.:lcl)r N.;\SJIX\I %(I)(EBe), $95 billion for the USDA (2008), and approxi
ion for 2008), with a request of $29.5 billion g
Increases in some areas of scientific om were wneabronty |
research and education were undoub |
spurred by the terrorist attack on the United S 2000 ne,
\ tates on September 11, 20
tably research on biochemical and bi ica ; cvernmentora |
ological agents. But other go
programs have either been scaled back becaus g, Nasns B
v een e of budget cuts (e.g., NASA’
lhi/(lfgrs) efgfadlh?ns) or eh.mmafed altogether (the Superconductin(g guper Cﬁl“f :
ce (F;uChlisstc:ﬁzr}_cIe . Elrogl?cits in which the federal government plays a major
fubble Telescope, the International Space Station, and th |
man Genome Project) require costly equipment and the coordinat’ion of eifg]:s ]

of scientists around the world and can be prohibitively expensive. In times of

:snc?;si] E:i%itoﬁfiiﬁs-and economic belt tightening, scientists must be able |
: y their peers but also the public and its offici "
tives in government of the worthin ientifi cte. Responenties for |
_ ess of scientific projects. Responsibili i
! . . ility for #

garnering public understanding of, enthusiasm for, and gocziwill toiyvard

science ultimately rests with scientists.
The third reason scientists should learn to communicate with the general pub-

lic is related to the politics of a democracy. A democratic society requires that its |

citizens (both electorate and elected) be informed about the issues that confront it

S.mce science is a major cultural force in our democracy, many of the policy deci- |
ions we make are about or based on science. As the National Acade};nY of &

Sciences states:

LS]?ence a_nd technology have become such integral parts of society that scientists can | -:
o longer isolate themselves from societal concerns. Nearly half of the bills that come &

z‘ecf:;:sggllgrs:; :dave a signiﬁcantbscientiﬁc or technological component. Scientists are
i upon to contribute to public policy and to the publi

. _ ¢ und -
ing of science. They play an important role in educating nonsciengsts abgﬁt fkrlStand
tent and processes of science. (NAS 1995, p 21) oo

Thus, a democracy such as ours ne ientifi

. : ray eds a scientifically informed citi

arrcllve at g(?od decisions about what research to suppor}; andrlflr:)iv fcl)niiizryr::

EI: tﬁplp\}y;ts relssl;.llts (see O'Keefe 2001). In a 1996 survey of the American rpf)ub
, the National Science Foundation found only 25 .

basic test in science and economic intecl Pravs 109¢ S v—

s (Associated Press 1996
> ). That same survey,
) ec::ae;ir,v :i)l:;r;)clle tialtatz S{Jeécerl;t ;fs }El}e participants considered scientifi{:
al . . udy by ound that “[M]ost Ameri h
positive attitude about science and technology” 2. p 16), bt
: CAIRE et al. 2002

also argues that scientists themselve o \ il
S0 s have an important role to play i i

taining that positive relationship wi e G 2005 article by
: p with the public. Citing a 200 i

Michael Specter in the New Yorker, Do ' ot itod Stat

: , Donald Samson writes that th i

lags behind other countries in st et ot
. udents’ and the public’s und i

science. According to Specter, the hi ? i the Ontien Soten

¢ . gh school seniors in the United
performed below the average of twen i + of gerena

knowlodge of mathematics s oo ty—m:le countries on a test of general

t cience—and in advanced courses, the U
close the bottom (p 68)'” (Samson 2006, p 5). Significantly, Sams;n’s ar't?c.:lxg ?:
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not (only) an argument for increased education in science and math, but also an
analysis of the role of ineffective and even damaging communication of science
to students and to the public, and the need for improved reading and writing
skills in scientific education. It is also an argument for the need to make science
not only accessible and comprehensible to students and public, but more inter-
esting and appealing to them as well. (Farmelo [2000] had made a similar argu-
ment but added that scientists also need to battle bungled science that gives
scientists bad press.)

Scientists can help citizens understand and continue to appreciate science

by becoming aware of the various media and genres through which the public
gets its information and by learning to use the technologies of those media and
the conventions of those genres to effectively communicate with the public. In
1990, John Wilkes, director of the Science Communication Program at the Uni-
versity of California-Santa Cruz, noted that “U.S. citizens get up to 90% of
their information about science from newspapers, magazines, and, to a lesser
extent, television. As producers of scientific knowledge, scientists are in the
best position to use the media to teach the public what it wants—and needs—
to know about developments in medicine, science, and technology” (1990 p 15).
In 2006, Samson, a science communication expert, argued that despite the
increasing prominence and importance of science via television and the Inter-
net, most Americans still get the bulk of their news from print sources. Samson
suggests that while television broadcasts by their very (technological?) nature
tend to be superficial, and the credibility of Internet posts is always an issue,
general public science journals like Popular Science and specialty public science
journals like Scientific American can cater to specific sets of interests, explore is-
sues in much more depth, and are more reliable. In addition, Samson (2006}
states that: “We tend to associate science coverage with the specialty maga-
zines, but far more readers get information about science from daily newspa-
pers and more general weekly and monthly magazines,” publications with
enormous circulations (p 7).

While most scientists are not professionally trained in speaking or writing to
general audiences, many scientists have recognized that the general public is an
important audience to reach. As Bazerman demonstrates in The Languages of Edison’s
Light (1999), Thomas Edison was a master of public relations; it would not be far-
fetched to say that the adoption of electric power and light was the result of his abil-
ity to employ various media (including the light bulb itself in spectacular displays of
electric power) to persuasively communicate with a diversity of audiences:
investors, businessmen, the U.S. Patent Office, international governments, the press,
and the public.! Books and articles by such famous scientists as physicist Stephen
Hawking, paleontologist Stephen Jay Gould, marine biologist Rachel Carson,
research physician Lewis Thomas, and anthropologist Richard Leakey—just to name

11 jevrouw (1990) studied the Pons and Fleischmann debate as a modern-day example of the way “sci-
entists strategically use popular media to make knowledge accessible to the public at large and to

make themselves known” (p 1).
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All of these developments suggest that rather than .headir}g to ivory—tt(;:?rer
labs and leaving the communication of science to journalists, scientists are taking

! ) . lain their work. An
fective means for scientists to reach outside their i i i . : to public pages and airwaves and ﬁber]—oP tic cab;es tg. i(clz e:xc;a tation, and of
But earlier studies of the imp, : understanding of the principles and tec 1 fqgessu(c)ce:;lfullely cormn}\)nﬁcati;lg with
technologies do change “the range of experiences and skills that audiences bring to general audiences themselves, is essential fo
media” (Nightingale 1986, p 31). Given Edison’s achievement, it is perhaps also | the public in any medium.

fitting that the explosion of communication technologies should make communi- §
cating with the public easy and more urgent. Popular websites like PubMed
Central (www.pubmedcentra].nih.gov), “aims to fill the role of a world class }

EXERCISE 8.1 = - . )

library in the digital age” (PubMed Central 2008). The non-profit Public Libr. | - o . . search report you have
of Saclr'iymce {(PLoS) (http:// WWW.puinclibraryofscience.org/ )? or SEED Magazine ! Choose a topic In your field (cln?firhapil(‘ifr:;igeggg ;Orj might agdxes); on this
(http:/ /seedmagazine.com/ ) allow readers to view, listen to, read, research, and | read), and 1denf:1fy some Spe ‘ch;t)u ald or listen to what you as an expert have
tespond to science by blog. YouTube broadcasts and/or iTune podcasts of web- 1 topic. Who OUtS}de your field mig ul drethe be reading or listening? What media
cam, video, or 3D animation feature how-to astronomy demonstrations or physical § to say about this topic? Why “;; ods in d interests of these groups differ from
explorations of space specifically designed by amateurs, companies, or agency-' would they likely use? How do the n; they want or need from your presentation,
scientists themselves. These new forms of communication make use of newer low- § those of experts in your field? Wh;t k(;o‘:g &m there any public audiences with
cost as well as high-end technologies to appeal to younger viewers and shape the and how much would they al'reta: y unicate but ¢ urrently don't?)

public’s understanding and perception of science (see Shida and Gater 2007). ; whom experts in your field might comm o N

But the availability of powerful communication technology does not in itself
guarantee successful communication. In Chapter 3 we explored how new com-

the public. We also explored how it is a commonplace that because of the open, § ‘EXERCISE 8.2 "
rapid, and anonymous sources of the public communication of science online, #
and the frequent lack of quality control mechanisms, not all the information’
found on the web is reliable. Given this technology, both the general reader and
the scientist have the added responsibility to communicate directly and effectively
with the public in a variety of media (see Shida and Gater 2007). i
One solution to the inconsistency of online communication, then, may be
the direct interaction of scientists with the public online. The interactive capabili-

On the World Wide Web, search for information on a sub};:ct th?’c y.olu arz ;r:;aetr‘;
i ¢ i bout. After reading the material, sp
ested in but don't know anything a al, speculate
i ion is reliable—whether you can trust this
on whether the information is re 1 i o) the
i cific observations about the author(s),
How do you know? List your spe \ ot e oo
izati ite design and graphics, the content, he
organization(s), the websi I e validity and o
i t you are using to assess
and style, and anything else tha . o nd truth-
i i i tains. What are some of the way P
fulness of the information the site con ' e v he pub-
ine i i tions about the validity an
i luates online information? What ques
}llfls:sastcl)f the information remain unanswered for }.fou? What el_se c_lo you ﬂr:etﬁc;
to know before you can trust this site? How can online communication wi

fact, the online journal Issues in Science and Technology Online (2007), “a forum for
.d.iscus_sion of public. policy Telated to scieqce, engine_ering,.and medicine” envi- public be improved?
sions itself as a public meeting place, focusing on social policy as well as policies : e,

designed to enhance specific research fields—and not only the communication of RS

social policy, but also the interactive discussion of it, The journal’s editors state r"
their mission on their homepage: i

- i B YA I A e TR T AN A
B e T YRS ST i i T e T Ve o d
i B G R A R G S e b

Although Issues is published by the scientific and technical communities, it is not just a ing “General” Audiences

platform for these communities to present their views to Congress and the public. 8.2 Understanding - "
Rather, it is a place where researchers, government officials, business leaders, and oth- L human reasoning, even in sciences, is “proverbial”—
ers with a stake in public policy can share ideas and offer specific suggestions. Somfl rese;! rch mc(lelca;‘iseﬁ‘;f and common sefse (e.g., Shapin 2001). But of course,
Unlike a popular magazine, in which journalists report on the work of experts, or a based on eunriemncl etparies. Public audiences can be as diverse as the ge:neral populz?.-
professional journal, in which experts communicate with colleagues, Issues offers human P ledge, interests, and needs. Listeners and readers in these audi-
authorities an opportunity to share their insights directly with a broad audience. And tion in then: knowle B es ’.—md degrees of scientific knowledge. What these
the expertise of the boardroom, the statehouse, and the federal agency is as important ences will Ppossess varying typ on is a presumed lack of knowledge about your
as that of the laboratory and the unjversity. (http:// www.issues.org/about.htmi) general audiences have in comm P
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topic. Just as scientists must understand the conventions governing commumication
with their peers to be successful professionals, so too must they understand the cop,.
ventions of communicating with public audiences in order to do so successfully. I,
this chapter we discuss some general strategies for adapting scientific information
to meet the needs and interests of non-scientists in a wide range of situations. Thege
strategies can then be applied to specific audiences, genres, and mediums as the
occasion demands.

The basic principle of audience adaptation is that we build a discussion or
argument on the knowledge, goals, values, and experience of the audience. Thjg
principle is the basis of all successful communication and teaching, including that
between professional scientists. It is also essential for the scientist communicating
with public audiences in any medium. In adapting scientific information for non-
specialists, the writer or speaker introduces new knowledge by trying to relate j
to what the audience knows or values; this new knowledge, grounded in what the
audience already knows, then becomes the foundation for more new knowledge
and so forth.

When you write for other scientists in your area of specialization, such as in
the research report, you can assume your readers have some degree of familiarity
with the topic to begin with, as well as some degree of interest. When you write
for public audiences, however, you need to be more cautious. Instead of assum-
ing knowledge on the part of your readers, you must help them develop that
knowledge; instead of assuming interest in the topic, you must generate interest.
The way to begin is by assessing your audience’s knowledge, needs, and goals.

In The Rhetorical Act, Karlyn Kohrs Campbell (1982} gives the following
advice on assessing audience (p 149-150). Consider your subject from the point of
view of your readers or listeners.

B What expectations does your audience have about the subject? About you?

B How is your audience likely to see and/or understand the topic or issue?

B Are there conflicting beliefs or concepts that will have to be dealt with, and
how will you deal with them?

B Are familiar explanations trite or boring?

B Does the audience have firsthand experiences that you can draw on to
illustrate points in your discussion?

To answer these questions, you will need to find out as much as possible
about the background, areas of expertise, probable beliefs, values, and general
interests of members of your audience. One way to learn about your audience is
to ask the organization sponsoring your talk about who will be in attendance and
why. Or read the magazine you are writing for and look at specific text features as
described in Exercise 8.3; these features can often provide hints about how to
interpret and adapt to a particular audience.

Consider the rhetorical situation in the following scenario.

Jane, a premed student working with lasers, wanted to show her friend, Mike, a
zoology major, how a new laser in her lab worked: “Come on over to my lab and I'll
give you a demonstration.” Mike had never studied or worked with lasers, but






