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Scholars of science communication have identifiedmany issues thatmay help to explainwhy sci-
ence communication is not as “effective” as it could be. This article presents results from an
exploratory study that consisted of an open-ended survey of science writers, editors, and science
communication researchers. Results suggest that practitioners share many issues of concern to
scholars. Implications are that a clear agenda for science communication research now exists
and that empirical research is needed to improve the practice of communicating science.

Advancing Science Communication
A Survey of Science Communicators

DEBBIE TREISE
MICHAEL F. WEIGOLD

University of Florida

The writings of science communication scholars suggest two dominant
themes about science communication: it is important and it is not done well
(Hartz and Chappell 1997; Nelkin 1995; Ziman 1992). This article explores
the opinions of science communication practitioners with respect to the sec-
ond of these themes, specifically, why science communication is often done
poorly and how it can be improved. The opinions of these practitioners are
important because science communicators serve as a crucial link between the
activities of scientists and the public that supports such activities. To intro-
duce our study, we first review opinions as to why science communication is
important. We then examine the literature dealing with how well science
communication is practiced.
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The Importance of Science Communication

Science communication is typically thought of as the activities of profes-
sional communicators (journalists, public information officers, scientists
themselves). Effective science reporting is perhaps the only mechanism for
most people to learn about fast-breaking events and exciting developments
that affect everyone. Beyond informing people about what is happening in
science, science communication also places scientific activity within a
broader context. Thus, it can provide the public with information essential to
forming opinions about public policy and about the costs and benefits of gov-
ernmental expenditures on science. Hartz and Chappell (1997) suggested
that “the populous needs as much information as possible to act wisely and
intelligently—whether it is about high technology or garbage collection”
(p. 117). This idea, that science knowledge permits the public to make effec-
tive decisions about science policy, is a common theme in the science com-
munication literature. An educated public should be better equipped to
choose from among competing technical arguments on topics such as energy
conservation, solid waste disposal, pesticide risk, and social welfare policy.

Nelkin (1995) offered an additional claim for the benefits of science
knowledge. Not only can effective reporting “enhance the public’s ability to
evaluate science policy issues,” but it also can aid “the individual’s ability to
make rational personal choices” (p. 2). Thus, the communication of scientific
findings may aid people in making better decisions about their own lives,
health, and happiness. An educated public may resist associating responsible
science with irresponsible science and may better discriminate the activities
of scientists from those of “pseudo” scientists (psychics, astrologers, etc.)
(Shortland and Gregory 1991).

For scientists and for others who work in scientific organizations, effec-
tive communication can be conceived of as returning a debt created by public
support. It can create favorable attitudes toward science and science funding
among policy makers and the broader public by making clear the benefits that
scientific activity offers to society. Daniel S. Greenberg, founder and former
editor and publisher of Science &Government Report, suggests that a public
ignorant of science might resist efforts at science funding. This, in turn, could
create an economic crisis since American prosperity is sustained in large part
by the great scientific and technological achievements of the past (cited in
Hartz and Chappell 1997). Communicating about science also allows scien-
tists to share insights from their work about the nature of the world and those
who occupy it. Greater understanding of the world may be important for its
own sake, and it can help to generate excitement among young people who
might otherwise not consider scientific careers.
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Historically, the free press has been the most important way that
nonscientists learn about new advances in science. For most people, after
completion of their formal education, exposure to science tends to occur
through chance encounters with news reporting on science. As Nelkin (1995)
suggested:

For most people, the reality of science is what they read in the press. They
understand science less through direct experience or past education than
through the filter of journalistic language and imagery. The media are their
only contact with what is going on in rapidly changing scientific and technical
fields, as well as a major source of information about the implications of these
changes for their lives. (P. 2)

In summary, many scholars argue that communicating science informa-
tion to the public is important. In addition, the primary responsibility for sci-
ence communication appears to fall to the news media. Thus, it is possible to
ask, How well is science communicated to the public? The consistent answer
to this question seems to be, not very well.

The Effectiveness of Science Communication

At one time, the news media were seen as having the potential to create a
country of science-literate citizens. Scientists seventy years ago believed sci-
ence journalism would advance an awareness of science that would elevate
public understanding plus foster appreciation, literacy, and tax-supported
dollars for research (Tobey 1971). However, many contemporary scholars
believe that science is not communicated effectively to the general public.
One piece of evidence for this is that much of the public appears to be scientif-
ically “illiterate” (Hartz and Chappell 1997; Maienschein and Students 1999;
Paisley 1998). Those involved in the science communication process also
appear to find fault with science communication. For example, scientists are
frequently disappointed or angry about media coverage of their research,
their fields, or science generally (Hartz and Chappell 1997; Shortland and
Gregory 1991). Journalists report frustration with the difficulties of describ-
ing and understanding important scientific findings (Hartz and Chappell
1997) and with the low levels of support provided by their news organizations
for reporting on science news.

There is no shortage of reasons given for the presumed poor quality of sci-
ence communication. Some problems may originate with reporters and their
methods for covering news (Trumbo, Dunwoody, and Griffin 1998). For
example, research suggests that those who cover science frequently lack any
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but the most cursory backgrounds in the sciences and mathematics. “Most
journalism graduates will be exposed to science journalism issues, if at all, in
passing during basic and advanced reporting courses” (Palen 1994, 607). In a
Canadian study, fewer than one in three editors had taken a single science
course in college (Dubas and Martel 1975). Ismach and Dennis (1978) found
that more than 60 percent of newspaper and television reporters major in
journalism, while only 21 percent major in the social sciences, and a mere 3
percent major in science or engineering. This lack of expertise may contrib-
ute to widespread error in reporting on science (Ankney, Heilman, and Kolff
1996).

News-gathering norms also may hinder effective science communication.
Valenti (1999) argued that scientists and journalists are governed by different
norms with respect to valuing knowledge that is quantitative, technical, cer-
tain, theoretical, cumulative, complete, and restricted. Friedman (1986) sug-
gested that the values of journalism create a short-term focus for reporters. A
reporter who breaks a story is given far more credit than one who follows up
with detail. In addition, news values require that issues that have received
coverage in the past be approached from “a new angle.” Editors and reporters
tend to value stories that contain drama, human interest, relevance, or appli-
cation to the reader (Friedman 1986), criteria that do not always map easily
onto scientific importance.

Editorial pressures may create problems for reporting on science. Dubas
and Martel (1975) noted that city editors prefer stories with a sensational
angle or an element of conflict. Not surprisingly then, many science writers
are unhappy with the priorities of their editors (Dennis and McCartney 1979),
believing they like to scare readers, ignore continuing stories, and waste
space and air time on junk. Editors often write story headlines (Friedman
1986) and control story revisions, with the consequence that science report-
ers sometimes write for editors rather than for the public. Editors also have
different news priorities than lay readers (Dubas and Martel 1975) or report-
ers (Dunwoody 1986).

Problems in science communication also have been attributed to scien-
tists. Neal Lane, former director of the National Science Foundation, claimed
that:

With the exception of a few people . . . we don’t know how to communicate
with the public. We don’t understand our audience well enough—we have not
taken the time to put ourselves in the shoes of a neighbor, the brother-in-law,
the person who handles our investments—to understand why it’s difficult for
them to hear us speak. We don’t know the language and we haven’t practiced it
enough. (cited in Hartz and Chappell 1997, 38)
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The failure of scientists to communicate with the public is not merely a
matter of inadequate skill. Journalists have accused scientists of being unco-
operative or unwilling to describe their work in easily understood ways.
However, the scientist wishing to communicate directly with the public faces
several important hurdles. Perhaps the most basic of these is language.
According to one source, as recently as 1920, the language used in a journal
such asNaturewould be comprehensible to literate audiences and would not
sound dramatically different from other forms of literature. However, “scien-
tific language has diverged from the mainstream of literary language and
divided into a large number of small, winding tributaries” (Shortland and
Gregory 1991, 12). In addition, scientists who wish to communicate directly
to the public are rarely rewarded and often face organizational and profes-
sional impediments (Gascoigne and Metcalfe 1997).

Paradoxically, scientists are sometimes criticized for saying too much,
when, in the eyes of their critics, they become spokespersons on issues that
fall outside their areas of professional competence. For example, Carl Sagan
voiced views on issues as diverse as abortion and nuclear winter, which are
areas that some suggested went well beyond his expertise.

A final impediment to science communication may be the public itself.
Media consumers differ with respect to their knowledge about, and interest
in, science and technology news (Krieghbaum 1967). Despite the assump-
tions of scientists and science communicators about the importance of sci-
ence and technology information, many adults show little interest in science
(Miller 1986). Prewitt (1982) and Miller (1986) have both argued that only a
fraction of adults are concerned enough about science to attend to, and pro-
cess, science communication. Patterson (1982) noted that young adults gen-
erally support science but also fall into attitudinal types (“true believers,”
“anxious dissenters,” and “seasoned supporters”). O’Keefe (1970) found that
doctors generally consider medical information from mass media to be reli-
able but judge it to be of little personal importance.

There is even disagreement concerning what public understanding of sci-
ence means (Lewenstein 1992; Logan, Zengjun, and Wilson 1998). For
example, does it refer to the knowledge of nonscientists about developments
of science? Does it refer to science literacy (i.e., basic understanding of
accepted scientific facts and theories)? Is it an appreciation of the methods of
science? Does it refer to familiarity with new technologies or to sophistica-
tion about the implications of scientific findings? Is it perhaps all of these
things, or some combination? There is no clear consensus that emerges from
the literature on this issue.

To summarize, a dominant theme that runs through current scholarship on
science communication is that while the communication of science is
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important, it is not being done very well. Surprisingly, almost no recent
large-scale studies exist that explore this problem from the perspective of the
science communication practitioners. According to one estimate, there are
5,000 science writers, defined as people who “spend all or most of their time
writing about subjects in the bodies of highly organized knowledge known
loosely as the sciences” (Burkett 1986, 3). A broad range of topics can be
seen as relevant to science writing, including the physical sciences, the social
sciences, applied fields such as engineering and medicine, and areas of tech-
nological development.

Science reporters tend to have somewhat different values than regular
reporters. A 1973 survey found that science reporters tend to favor alternative
formats to hard news, feeling that these alternative formats allow more effec-
tive communication about science issues (Friedman 1986). A 1978 survey of
science writers found the most common formats of science journalism were
science-writing features (38 percent) and spot or breaking news (32 percent).
By comparison, the hard news format is still the most prevalent in journalism.
This poses challenges for science writers because science stories often lack a
peg, and scientific discoveries do not happen overnight (Friedman 1986).

The purpose of this exploratory study is to examine the beliefs of a specific
constituency in the communication of science: science writers, editors, and
science communication researchers. This important group of practitioners
and scholars are the gatekeepers and message crafters of news about science
and technology. We approached this group to understand their perspectives
on current problems with science communication and to determine the
needed changes that could advance science communication in the near
future.

Method

To answer our overall research question, an open-ended survey was
mailed to a diverse group: a random sample of 800 members of the National
Association of Science Writers (NASW), a purposive sample of 30 editors of
news sections and science publications (who were not members of NASW)
listed in Bacon’s Guide, and 20 mass communication scholars conducting
research in science communication. The questionnaire asked, What are the
most important questions, opportunities, or unresolved issues in science
communication that, when addressed, would advance the current state of the
field?

A more qualitative approach was chosen because the purpose of the study
was to identify and understand the issues from the perspective of those who
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are closest to the scene. In other words, the emic view was sought from those
who are in the business of science communication (Lindlof 1995). As with
other qualitative research, our interest is in “their logic and the kinds of evi-
dence they considered worthwhile and relevant. We suspend our own notions
of what is right” (Lindlof 1995, 57). We were seeking to define the bound-
aries of the phenomenon in question, namely, the parameters of the concerns
regarding science communication. Finally, our decision to use qualitative
research was consistent with the suggestion of Press (1991) that the need for
qualitative research often arises from “considerations of important issues
framed as ‘problems’: circumstances that involve the unsatisfactory state of
affairs for some person or group” (p. 423).

In sum, qualitative research was chosen because the research question is
exploratory and “stresses the importance of subjects’ frame of reference”
(Marshall and Rossman 1989, 46). In addition, an open-ended survey was
selected over in-depth interviews as a data collection method after a pretest
suggested that respondents wanted time to reflect. Also, given the number of
desired responses, in-depth interviews were deemed unworkable.

Of the 850 questionnaires that were mailed out, 497 were returned for a
response rate of approximately 58 percent. (Specifics on numbers of respon-
dents in each category are not provided as respondents had the option of iden-
tifying their field.)

The responses were read and coded by three independent coders trained in
qualitative content analysis. Because in many cases respondents provided
more than one idea, a total of 1,249 issues were identified. These responses
were collapsed into five independent categories, concerns, or opportunities:
science literacy (n = 290), the process of science learning (n = 283), ethics (n =
269), technology (n = 261), and scientist and journalist training (n = 146).

Results

Science Literacy

Based on the sheer numbers of concerns raised, our participants believed
that science literacy was the most pressing issue for science communicators
and researchers to address. Many participants felt that the current method of
assessing science literacy, while providing a benchmark, was not compre-
hensive enough. For example, many respondents suggested that extensive
knowledge of our solar system or the rotation of the Earth does not measure
science literacy accurately. One researcher raised the following question:
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Perhaps I may not be familiar with Earth systems science but I may be very
knowledgeable about physiology or anatomy. Would I not then be science liter-
ate? Earth systems science may not be my area of specialty, but that does not
exclude me from being science literate.

In a related vein, participants raised the issue discussed in an earlier sec-
tion about what people should learn to be able to read a publication such as
Science News. Should people have the basic levels of science knowledge to
be able to understand each and every article published in Science News?
Other participants asked whether people need to know such diverse informa-
tion or to what extent the “general population”wants to spend the time accu-
mulating such information.

Other respondents felt that more accurate measures of science literacy
would need to assess, for example, the extent to which words such asHTML
(Hypertext Markup Language) and genetic altering are now a part of the
vocabulary of science literates. In sum, our participants were less troubled by
the traditional concerns of whether Americans are becoming less science lit-
erate and were more concerned with the accuracy of current science literacy
measures.

The Process of Science Learning

Closely tied to the issue of science literacy is the question of just how sci-
ence learning takes place. Many of our participants felt that after years of
research, science communicators still do not understand how, or if, readers
use mass-mediated science information to form understanding or to acquire
in-depth knowledge. For example, one science writer said, “I don’t believe
we understand how readers make sense of news about science. I don’t think
we know what they get from science news stories.”

Another writer asked more fundamental questions:

Do we know what is science news to readers? Do we know how they pick
which stories to read first? Not to read at all? In other words, do we know what
their expectations are about science news? I don’t think we know; otherwise,
we’d frame many of our stories to meet those expectations.

Similarly, another respondent asked about the process of reading about sci-
ence. “As a writer, it would help me to know if readers’ use of science stories
varies by topic,” that respondent said.

Other participants felt it is important to know how actual science story
mechanics and writing affect the process of science learning. For instance,
one researcher said:
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It is vital for us to know if science stories are being written in such a way as to
facilitate learning. Are we helping to educate people to evaluate evidence or are
we hindering them? Do the details provided in stories make the information
more understandable or more confusing?

Similarly, another researcher said, “It is imperative that we know how
strongly the availability of pictures affects comprehension, enjoyment and
inclination to read.” In other words, our participants were concerned that sci-
ence communicators themselves are unsure of the science-learning process
and effects of their efforts on readers.

Disasters, Hype, Ethics

Many of our science writers felt that the current formula for successfully
communicating science involves hype and publicity that carries with it inher-
ent ethical issues. For example, from the perspective of producing science
information, many scientists who rely on government or foundation funding
are faced with increasingly shrinking research dollars. This situation has
caused a serious competition among scientists and has led to burgeoning
efforts to “self promote and shape the presentation of results.” Likewise,
another practitioner felt end results might suffer. That person said, “We need
to determine the effects of sensationalism and hype on science news and
reporting before we collectively shoot ourselves in the feet. Plus, this brings
to bear serious ethical breaches.”

This concern was reflected in comments about the framing of potential
disasters as well. Many of our respondents cited the recent imminent “meteor
crashes to Earth killing hundreds of thousands.” One editor said it was the
result of a “media machine hell-bent on entertaining with hype and sensation-
alism” and “using legitimate science and legitimate institutions [in this case,
NASA] to scare the . . . out of readers.”

As a result, many of our respondents across all disciplines mentioned that
we need to conduct research to assess the effect of premature release of this
type of information. In addition, one writer suggested that research would
illuminate “how the issues are defined, how they are reported, and how jour-
nalists use science sources to frame the risks.”

Technology

While technologies such as the Internet have provided a boon to science
and its products, many of our participants expressed concerns about how it
will continue to change the landscape of science communication. At a basic
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level, journalists, editors, and researchers alike see the Web as a viable outlet
to disseminate science news; however, all anticipate serious problems. To
date, most journalists have relied on peer-reviewed articles to judge the
authenticity, validity, and reliability of potential science news. However,
much of the research now appearing on independent science Web sites has
not reached this crucial stage. The question then becomes, as one editor
asked, “How do we filter, judge, and sort science information? How will
reporters recognize ‘key’ versus ‘minor’ science stories?”

Other participants were concerned with how the public, who already may
be ambivalent—or even critical of past conflicting coverage of health issues,
for example—will react to the speed and proliferation of science news on the
Web. As one writer suggested, “This will affect the whole process of science
communication. We need to know now how, or if, this amount of information
is affecting public cynicism and confusion.”

Scientist and Journalist Training

The topic of the “journalist versus the scientist” and its many ramifica-
tions has been researched extensively. The fact that so many of our partici-
pants continued to voice concerns about this issue suggests that the academic
research has not been properly or extensively disseminated. For our partici-
pants, however, the issue has been distilled to one of lack of scientist and jour-
nalist training. For example, our participants feel that it is important for
research to assess how many science writers have received basic statistical
training and how that affects their reporting. One researcher said, “We need to
know if science writers are trained to point out the relative risks and limita-
tions of the studies they are reporting about. For example, have these writers
been trained to judge the veracity of health risk assertions?” Likewise,
another editor suggested that we need to uncover whether “science writers or
their editors are trained to understand the nature of science and its uncertain-
ties or the nature of scientific concepts in general.”

Another writer suggested that research should see if there is “a correlation
between how much untrained science writers rely on ‘predigested’ press
releases to obtain information because they aren’t in a position to judge the
credibility of raw information.” Many of our respondents were concerned
about scientist training as well. One participant stated, “We need to assess
how much we’re helping the scientist to improve the science communication
process. Are we giving them support in the form of access to training oppor-
tunities or information about how we work?”

Still another respondent raised a more basic issue:
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I feel we need to define, once and for all, the responsibility of the journalist and
the scientist—and not just for science news. Is it our responsibility to educate,
to inform, or to promote critical thinking? Or is it none of the above?

Discussion

Our participants identified many key issues that stress the need for
improving science communication. The largest concern was that of the pub-
lic’s science literacy. Various studies have documented that the public lacks
basic knowledge of many key areas of science. However, our respondents
went one step further in noting the absence of solid metrics for science liter-
acy. The development of science literacy measures can help scientists and
journalists alike more accurately gauge what people do and can understand
about science.

Respondents also expressed concern about their own lack of knowledge as
to how people learn about science. This concern has direct application to how
stories can be crafted and what learning aids might best advance public
understanding. This issue also dovetails with another concern, the training of
science writers. Science writers are at the critical intersection of the practice
of science and the public understanding of science. This calls for extraordi-
nary skill, as the writer must be comfortable understanding scientific findings
from diverse fields of science and also must be sophisticated in the translation
of these findings into language and images accessible to ordinary people.
Perhaps in response to this need, science journalism programs have been
springing up at research universities across the United States. It is hoped that
part of the curriculum in these programs will help writers deal with another
concern mentioned among our respondents, the ethics of science reporting of
“hype” and “catastrophe.”

In sum, the responses from our sample of science writers confirmed that
there is considerable consensus between scholars of science communication
and practitioners from the field of science reporting. Many of the issues men-
tioned by the writers correspond to issues noted in recent years by scholars
such as Chappell, Dunwoody, Miller, Prewitt, Logan, and Lewenstein. Sev-
eral strands of communication research during the next several years can play
a vital role in advancing solutions to these problems. Scholars should better
identify components of scientific literacy and determine the relationships
between literacy, appreciation, and political support for science. New pro-
grams for training science journalists will be laboratories for determining the
optimal skills of science communicators, but only if such programs institute
comprehensive benchmarks and measures of these skills.
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