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Chapter 1  
INTRODUCTION

Relaxing on his yacht in the middle of the Mediterranean Sea in 1910, a wealthy American man lectured to his secretary who, while also accompanying the man as a companion, took copious notes. While musing about the many news topics that a newspaper has the responsibility to cover, the American exclaimed, “We are a democracy and there is only one way to get a democracy on its feet in the matter of its individual, its social, its municipal, its state, its national conduct, and that is by keeping the public informed about what is going on” (Ireland, 1920). It’s been a century since Joseph Pulitzer spoke those words, yet they might be just as applicable today. 

Early in the 20th Century, newspaper press coverage began to reflect many of the changes in the interests of the American public as the United States entered World War I. These changing interests resulted not only from the emergence of the U.S. as a world power and a global leader in industry, but also from the nationalism that began to express itself in the form of both technological advancement and global competition. As World War II approached, scientific research took on a new level of importance. Nuclear fission was discovered, along with such valuable breakthroughs as short wave radar and penicillin, all of which had immense repercussions for science as an institution and its politics, both nationally and internationally. The war machine of the two World Wars created a new industry from electronics research that began an enormously prolific effort to produce advanced radios and other inventions, first for the military, and then on a much grander scale to the American public (Lubar, 1993). Scientists began to demand greater autonomy to continue an unparalleled pursuit of basic research, which Congress began to see, largely for the first time, as paramount to national progress and prominence.   

Social Value of Science

Recognizing the value of science to the war effort, President Roosevelt sought ways to shift scientific research directives toward bolstering the state of the nation during times of peace. Enter Vannevar Bush, a scientist and administrator who was perhaps the greatest proponent for basic versus applied scientific research in our nation’s history. As director of a government body established to concentrate and apply science to the war effort, Bush answered directly to the President. Roosevelt requested a report from Bush outlining a post-war initiative and role for science.  In his letter to Bush, Roosevelt stated,

The information, the techniques, and the research experience developed by the Office of Scientific Research and Development and by the thousands of scientists in the universities and in private industry, should be used in the days of peace ahead for the improvement of the national health, the creation of new enterprises bringing new jobs, and the betterment of the national standard of living. (Bush, 1944) 

Publicly funded scientific research just prior to World War II was a skeleton of what it would 

soon become. Public interest in matters related to science, especially those to be funded by taxpayer dollars, began to escalate. 

On the heels of World War II, public awareness, interest, and calls for greater dissemination of science information came critical examinations of the social roles , values, and responsibilities of scientists. Many scholars concluded that research should have a “…proper application to everyday life in society” (Hildebrand, 1954, p. 495), that scientists should “…above all else, (to) seek truth, resisting every temptation of passion, prejudice, and superficiality, as earnestly outside their fields of professional competence as they have disciplined themselves to do within” (Hildebrand, 1955, p. 455), and that properly and successfully informing the public about science cannot be achieved without scientists’ help (Russell, 1960). In fact, as Hillier Krieghbaum stated in perhaps the earliest scholarly examinations of the relationship between science and the mass media, “…if the public is to make wise and intelligent choices it needs to know its science now and the most accessible way for it to get this is from printed media, radio, television, and film” (1967, p. 5).

The role of the scientist in the social order has been debated for centuries, back to the days of the Greek philosophers. In fact, Plato’s ships parable, the Ship of State, is a direct examination of the role of experts as advisors and leaders in the community (Plato, 2003). Science philosophers continue the debate today as both values and ethics increasingly influence social changes and movements. 

The role of values within the scientific milieu is also a much-investigated phenomenon, which has led science philosopher Sandra Mitchell to call for clear separation of science and policy (2004). Some values for science are different than values for policy making, but when the same people are involved in each role, the lines blur. This assertion adopts more of science philosopher Heather Douglas’ (2005) argument that values are okay as the impetus for performing or advocating science but not for the science itself. 

Scientists serve multiple roles, are typically employed by academia, government and non-government organizations (NGOs), and are generally-speaking charged with preserving and advancing human knowledge. Yet scientists, as experts, are considered a subset of the general public, reflecting sociologist John Dewey’s multiple publics claim. In fact, Dewey debated the role of experts in society and declared that the primary problem of the public is the need for “…improvement of the methods and conditions of debate, discussion, and persuasion…[and] that this improvement depends essentially upon freeing and perfecting the processes of inquiry and of disseminations of their conclusions” (1954, p. 208). Postmodernists, among other ideals, tout the social and cultural contexts of knowledge, “hence from a postmodern perspective what is of primary importance is to identify whose or what knowledge is the dominant or most powerful in the social construction of the problem and suggestions for possible solutions” (Barry, 1999, p. 171).  

Now in the early 21st Century, perhaps no other news category carries the weight of public debate and importance as much as science. Daily, we rely on science news, from weather reports to updated medical information. As a social institution universally comprised of experts, many social scientists claim that science serves as a social stabilizer upon which the public relies to minimize uncertainties, identify and reduce risks, and improve quality of life (Coleman, 1995; DeMarchi, 2003; Dietz, 2002; Douglas, 2000; Freudenberg, 1993; Gephart, 2004; Webster, 2004).  

Since science and technology are fraught with uncertainty, especially as they collectively affect nature and the environment, gauging the public’s interest in science is one avenue toward addressing public stakeholders’ various levels of uncertainty. In the traditional sense, stakeholders have consisted of various human agents. However, such a conceptualization has recently been expanded. According to Mitchell, Agle and Wood (1997), “persons, groups, neighborhoods, organizations, institutions, societies, and even the natural environment are generally thought to qualify as actual or potential stakeholders” (p. 855). Therefore, uncertainties about the environment, including the flora and fauna of which it consists, are an integral component of the public’s interest. Though early scholars have claimed that the public interest is a key component in measuring knowledge with regard to science (e.g., Durant, 1989; Shortland, 1988), little of the published research, aside from Durant’s and a few others, actually includes quantitative results of data derived from questions directly and explicitly intended to gauge interest. However, in the earliest work on the subject, Durant (1989) made the assumption that someone with an interest in an issue will be more informed about that issue.

Propelled by Rachel Carson’s 1962 book Silent Spring, an environmental social movement was cultivated that saw the American public increasingly recognize and openly question the environmental consequences of America’s scientific exploits, especially as scientific information and news became increasingly available. This exploitation of the natural environment for the “advancement of society” increasingly led to environmental protests, which soon began to compete with other news for airtime and print space. The public began to progressively demand explanations from, and accountability of, both policy makers and the science community. As a result, science began to become more than just a school subject and an insular activity practiced by men and women in white lab coats.  It became a news topic. Science news became both a public want and need. It also became a renewed source of revenue for publications and multimedia content dedicated to its practice and its results.

While science encompasses the study of infinite phenomena and the scientific community includes multiple fields, communities, and sub communities, perhaps none are more prevalent today and capture the public’s attention more than the study of the flora, fauna, and non-manmade entities that comprise the earth.  Sociologists have long understood the importance of nature and the environment to the social evolution of industrialized societies. Eighteenth century naturalist Charles Darwin could see the relationship. At the turn of the 20th century, sociologist Edward A. Ross commented that “Elevation, subsidence, desiccation, the silting up of streams or ports, the shifting of river beds, the formation of pestilential marshes, or changes in flora an fauna, may cause disturbance in the social equilibrium, and should therefore find a place in the theory of social dynamics” (Ross, 1905, p. 194). Fast forward more than seven decades and our relationship (often detrimental) with nature and the environment became a specialization in sociology, not surprisingly referred to as environmental sociology Dunlap & Catton, 1979()
.  Today, citizens are hard pressed to read any mass mediated news product and not find some article or story about the earth’s animals, its plants, its geology, its atmosphere, its weather, and other organisms that embody the natural world. With more than 800,000 physical and life scientists in the U.S. workforce as of 2006, an abundance of human sources exist for science journalism and communication (Kannakutty, 2008). INSERT ENVIRONMENTAL COMM STUFF HERE.
Science News Communicated

The public’s use of science news is often based on its understanding of science, including its degree of scientific literacy. The ability to regurgitate certain facts and the ability to understand the language of a scientific discipline suggests literacy (Friedman, Dunwoody, and Rogers, 1999) whereas a broader awareness and understanding of scientific issues and their relation to society in a capacity for discourse defines public understanding (Bucchi, 1998). On the other hand, Sturgis and Allum (2004) suggest that scientific literacy and the public’s understanding of science are perhaps mutually inclusive.  

Most people never stop to think about how pervasive and impactive scientific exploits are in their daily lives. Acetylsalicylic acid and TCP/IP
 are not typical water cooler subjects yet the science behind them affects our daily lives in immeasurable ways. So how do we know such scientific inventions and discoveries are important and how might we hear about them (the first is simply aspirin and the second are the basic computing protocols that allow computers to talk to each other, i.e., the Internet)? Exacerbating problems and questions surrounding science communication is the distinction between popular science and real science, which has become a factor in the tenuous relationship often held between media practitioners and scientists. DISTINGUISH BETWEEN POPULAR AND REAL SCIENCE HERE. SEE ZIMAN’S BOOK. The “yellow” journalism that resulted from the era of Pulitzer and William Randolph Hearst, along with their definition of “news” (Park, 1927), suggests much of the science community has been weary of the press. Sensationalism about science was rampant in early mass media as news migrated from publication of facts to stories for entertainment. 

As a result of the advent of personal computers and the Internet, channels for communicating science are no longer confined to journalists. At one time, television, radio, and professional print served as the exclusive avenues for disseminating science news and information, and were the sole domains of journalists. But desktop publishing, the Internet and the World Wide Web have opened up mass communication to everyone, including the scientists themselves. And though most news consumers still get news about science from television and newspaper (Horrigan, 2006; Press, 2011), evidence exists that scientists are seeking initiative by taking advantage of the Web, including weblogs (i.e., blogs), albeit slowly (Bonetta, 2007; Butler, 2005; Secko, 2005; Secko, 2007). However, one recent Pew Research study revealed that an overwhelming percentage (82%) of scientists have not embraced blogs for their own use (Press, 2009). 

As social and cultural institutions, mass news media and science share little in common. Unlike the media’s role as an information sharing and communication institution instrumental in social cohesion, science is not necessarily about sharing unfettered information. In fact, much of science lacks transparency. A recent Pew Research report indicated that scientists are ten times more likely to often share research with other scientists than news reporters (Press, 2009), suggesting that social networks of scientists, or “invisible colleges,” are still prevalent.  As a world renown physicist and expert on the relationship between science and society, Dr. John Ziman calls academic science a culture all its own, “It is a complex way of life that has evolved in ‘a group of people with shared traditions,’ which are transmitted and reinforced by members of the group” (Ziman, 2000, p. 24). 

Scientific research is often closely guarded and protected, even that which is publicly funded, much of which is due to the capitalization and thus commoditization of products that result from that research.  While both science and the press are often predicated on competition, published results of scientific research are heavily vetted internally, whereas products of the media and the products’ value are vetted internally through editorial structures and externally by the public. In other words, the commoditization of news, driven by for-profit news corporations who rely almost exclusively on advertising, inherently suggests that the public has the final say, though indirectly, in the types of news that are covered by mass media. On the other hand, the public rarely plays a key role in basic science research other than to serve as a funding source, especially though federally mandated taxes.

Journalism, by traditional definition, is the use of media to present news.  Therefore, logically, science journalism presents science news. The process by which mass media journalists prepare and present the news (the message) is complex and is influenced by numerous factors ranging from personal values of journalists to media institutional values, routines and constraints (for example, see Gans (1979, 2004), Rosen (1999), and Weaver (1986, 1996)). Science and technology serve as a cornerstone for modernization and have perhaps had the greatest influence on human life since before the industrial age.  The importance of science news to the public has been measured by numerous studies, and according to one survey, “science news provides basic functional information necessary for living in the modern world” (Friedman, Dunwoody, and Rogers, 1999, p. 181). 

Deviating from typical science communication studies of the past, the focus of this effort will be on examining the message origin (the experts as knowledge producers) as opposed to the channel (medium) or the destination (the public as knowledge consumers). Furthermore, this study will specifically look at scientists who conduct research in the physical, natural, and life sciences. The opinion of the experts about why they communicate with news media should appeal to the social practitioners wishing to paint a more complete picture of how science news is manufactured and disseminated. It is not unrealistic to expect that there are mutual benefits for both scientists and journalists in the communication of science news. Investigating the interplay between scientific information symbols, the communication associations that promote these symbols, and the socio-cultural values that pervade the process, we can develop a greater understanding for how social interpretations of progress are manifested by the public. Appeals by scientists for better communication with the press have been made for years and continue today (see Cicerone, 2006; Hartz and Chappell, 1997). 

Therefore, understanding how some scientists view the journalism process and understanding the reasons why some scientists are active participants in that process can help identify ways science communication practitioners and scientists can subsequently improve communicative dynamics and dialog. In other words, what we do not understand very well, and what has not been examined, are the reasons many scientists (particularly those in the physical, natural, and life sciences) seek out, embrace, or are amenable to serving as mass media news sources. 

The purpose of this study is to uncover and identify factors that contribute and facilitate scientist interaction with the news media. Specifically, the values and motivations for scientist/journalist engagement are the focus, from the perspective of scientists. What this study will not examine are the values of science, but rather the role values play within science and media discourse. In other words, why do scientists agree and/or choose to serve as media sources for science news? Are the motivations for engaging the media serendipitous, surreptitious, hierarchical, and/or systematic? Do they originate from personal values, professional values, or both? Or are they more objective and dependent upon external constraints such as media limitations, media technology, etc.? In what ways do the decision-making processes of scientists affect the information provided to the media for dissemination? These are just a few of the questions this study is prepared to answer. Furthermore, this study should identify ways scientist motivations for science information dissemination can reconcile with public science information seeking goals and behavior. Somewhere in this exploration exists a set of unidentified cross-walks that bridge the journalistic and scientific socio-cultural values of mass communication.  By answering the following questions, this study will undoubtedly shed considerable light on scientists’ relationships with the news media.

Research Questions

R1: What are the motivating factors that impel scientists to communicate their work to the mass public via news media?

R2: What are the values that embody these motivations for communicating outside the scientific institution?

R3: What assumptions do scientists make about their communicative engagement with the press?

R4: What assumptions do scientists make about the social value of their work as expressed by the news media?

Definition of Terms

For the purposes of this effort, mass news media will be used as an extension of the mass media, which are defined as “technological channels of distributing messages by organizations with the purpose of creating and maintaining audiences” (Potter, 2008, p.32), where channels and organizations typically involve journalists, editors, and reporters who mediate news. For the sake of brevity, the press will be used interchangeably with mass media and will represent news generators, developers, and practitioners (i.e, editors, journalists, producers). As references to the public or general public will be made throughout, the researcher intends to use Lievrouw’s (1990) definition of the general public as “…individuals within the same society who share relatively little information, whether scientific or social, but who do share a common culture” (p. 4).

For the term motivation, the researcher will use psychologists Heinz and Jutta Heckhausen’s definition that “motivated human action” is determined by “striving for control and…the organization of goal engagement and goal disengagement” (2010, p. 1). 

Though multiple definitions of science exist, and because the researcher will refer to science as both a social construct as well as a human activity, the researcher will borrow Stephen Bocking’s (2006) definition that “…’science’ encompasses scientific knowledge about the world; the application of this knowledge in pursuit of practical goals; and the institutions of scientific research and its application to these goals, within government, universities, and the private and non-private sectors” (p. 14). 

Milton Rokeach’s (1968) definition of value is what the researcher will employ and rely upon throughout the analysis; “…to say that a person ‘has a value’ is to say that he has an enduring belief that a particular mode of conduct or that a particular end-state of existence is personally and socially preferable to alternative modes of conduct or end-states of existence” (p. 550). Rokeach also stated: 

So defined, a value is a standard or criterion that serves a number of important purposes in our daily lives: It is a standard that tells us how to act or what to want; it is a standard that tells us what attitudes we should hold; it is a standard we employ to justify behavior, to morally judge, and to compare ourselves with others. (p. 550)

The remaining five chapters of this study are organized as follows. Chapter 2 presents a review of the primary theoretical literature that informs the link between science and mass media. Chapter 3 describes the research design and methodological approach, including the research paradigm, the data collection procedures and the coding scheme to be used, along with realized and potential limitations. Chapter 4 contains the analysis of the study data along with a discussion of the findings. Finally, Chapter 5 comprises the summary, conclusion, and limitations as well as any recommendations for further study.

Chapter 2  

LITERATURE REVIEW

Multiple theories inform the epistemology of this effort. However, following the tenets of the qualitative paradigm and, methodologically, grounded theory, a cursory identification and exposition of potentially relevant theories is all that is posited. Upon completion of the data collection, the data will more accurately tell the researcher what theories, if any, are truly germane to the analysis and appropriately lay the foundation for further theoretical development.

Mass Communication Theories

Tracing the communication flow of information from source to destination via mass media or other mass methods typically involves the terms source, channel, and destination. Using Shannon and Weaver’s (1949) communication model, information flow has been viewed as a linear process.  According to the Shannon and Weaver model, information begins with a source, which then flows to a transmitter, to a channel, to a receiver and then finally to a destination. Between the source and the transmitter, messages are encoded then decoded between the receiver and the message’s destination. Though oversimplified, communication scholars have long used this as a base model from which to analyze the transmission of messages. Gans (1979), however, insisted that “Although the notion that journalists transmit information from sources to audiences suggests a linear process, in reality the process is circular, complicated further by a large number of feedback loops” (p. 80).  In addition, renown communication scholar Leo Jeffres (1994) noted that information received from the media is non-linear, meaning individuals do not necessarily process information the same way they would if they got the same information in real-time from their own senses. Furthermore, Jeffres stated that the process each individual uses to decode a message is unique to the individual. 

Media effects studies have often found that mass media’s effect on the public is both palpable and measurable. Mass communication theories such as Agenda Setting, Magic Bullet, Hypodermic Needle, Two-step Flow, Framing, and Media-dependency, just to name a few, are still widely studied and debated. Even though measuring or evaluating effects of messages on the destination (i.e., the public) is not the focus of this researcher’s study, it is necessary to provide some cursory background on several effects theories because they help frame the analysis and because they maintain significant status in communication research. More importantly, effects theories of mass media science communication are not produced in a vacuum with respect to the mediators (journalists) and sources (experts). Therefore, for the purposes of this effort, Gatekeeping and Two-step Flow are quite relevant given the relationship triangle comprised of journalists, scientists, and the public. 

How information, and news, is filtered and thus delivered to the public is the subject of Gatekeeping studies in mass communication. Mass media are transitive, meaning that they function as an intermediary and thus introduce social and cultural symbols as a communicative vehicle. Theoretically, mass media Gatekeeping posits that individuals and institutional entities serve as controllers of information “gates” that allow or deny entry of news content into publication or for dissemination. Originally a term derived from Kurt Lewin’s studies in social management, channels, and processes (1946), Gatekeeping has long been attributed to the journalistic control of news by editors and news corporations. In other words, those responsible for deciding what information becomes news, the Gatekeepers, are agents who 1) have access to the information, 2) have access to the dissemination channel, 3) have access to an interested public, and 4) are subject to the same influential factors which determine what news is, how it reaches the public, and who consumes it.

Utilizing Shannon and Weaver’s earlier model, Gatekeeping loosely parallels the transmitter and encoding stages of mass mediated information transmission. Shoemaker, et al. (2001) applied Lewin’s view of “forces” to determine what national newspapers considered news and found that individual (e.g., journalist and editor ideologies, values, and gender), routine (e.g., newsworthiness, editorial process), and institutional (e.g., readership, profit) forces play significant roles but that routine forces may be more prevalent. White’s (1950) effort was the earliest to formally test Lewin’s Gatekeeping theory within mass communication.  White used a case study to identify the criteria a daily newspaper wire editor used to select news stories and the physical placement of the stories within the paper during a one week period. Querying the editor via four succinct questions, White found that the editor (metaphorically referred to as “Mr. Gates” throughout) acknowledges his own prejudices for news selection, that stories were chosen for their human interest value, and that the stories length, clarity, conciseness, and angle also figured prominently in the decision making. 

In analyzing the social interaction of gatekeepers with news sources, Carter (1958) utilized value evaluations of news routine forces by both news editors and physicians (as news sources) to make comparative rankings. In other words, each group (editors and physicians) was asked to rank the importance of the following routine news goals for themselves and for the other group: accuracy, interest to readers, usefulness to readers, prompt publication, and completeness. Not surprisingly, the rank order of routine news goals from each group’s evaluation did not parallel. Donohue, Olien, and Tichenor (1989), within the context of newspapers, viewed these as constraint-imbued Gatekeeping forces.

Messages received via mass media are not always what are intended. Individual receivers of news may each answer the who, what, where, when, why and how differently given the same information, suggesting mediated messages are highly symbolic. In other words, context matters. Shoemaker and Reese (1996) asserted that messages are further influenced depending on the source. For example, studies on the influence of stories about science reveal that the tone of the journalist has a direct impact on the interpretation by the reader (Costa, 2003; Huckins, 1999; Pellechia, 1997), suggesting that the media’s delivery of scientific information has an impact on readers and the impact is somewhat controllable. Research on the impact of news on individuals and the public traditionally falls within the realm of theories that encompass media effects studies, such as agenda setting, framing, etc. While such studies are secondary to investigating the relationship between science sources and mass media news producers, some cursory explanations of their importance is warranted.

The agenda-setting role of mass media has frequently been traced back to the 1922 publication of Public Opinion by famed journalist and writer Walter Lippmann. Further developed by Maxwell McCombs while researching with other professors and graduate students on political campaigns during the late 1960s and early 1970s, agenda-setting asserts that mass media, by its coverage of events, influences people regarding what to think about. Often called “first-level” agenda setting, the theoretical underpinning is that media attention to certain symbols representative of the topic, such as an environmental issue, parallels the related increased attention to the topic by media consumers (Kiousis & McCombs, 2004). In fact, mass media, including news, have long been considered controlling agents of society. In other words, social control is excerpted indirectly through the effects of news and information uptake, which becomes manifested in public opinion, especially in Western culture (INSERT Olien, Tichnor, and Donohue 1989; Jeffres 1997;  Beniger 1987; Park 1941) . As Park (1941) stated, 

Public opinion, once it has been fixed and codified [in the form of dogma, doctrine, or law], is a stabilizing and conservative rather than an innovating force. The role of the press in this situation is obviously not merely to orient the public in regard to the issues involved but to bring into existence a collective will and a political power which, as it mobilizes the community to act, tends to terminate discussion. It is this that constitutes the power of the press. (p. 2)

It should be noted too that an individual’s cognitive processing of news is highly influenced by preconceptions, mental frameworks, and existing schemas, which all subsequently influence the effect the news has on that individual (Scheufele & Tewksbury, 2007). 

Consequently, the connection between the coverage of science and its effects on the public has served as one of the foundations for science communication research since the early 19th century. Jon Miller declared (1986) that “In general social terms, two purposes for scientific communication to the public are (1) the creation or enhancement of scientific literacy, and (2) the dissemination of information relevant to the formation of science policy” (p. 65). Not surprisingly, Miller’s declaration comes on the hills of a 1984 report by the Twentieth Century Fund (Risk, 1984), calling for the nation to improve its scientific and technical literacy stating “Accordingly, we recommend that achievement of such literacy of all our young people be made a national objective” (p. 6).

Interpreting media constructions of events that become news, especially in print, often involves multiple and varied analytical approaches. Two approaches most aligned with qualitative efforts are the narrative analysis and the framing analysis. The narrative analysis, according to Fisher (1984), refers to the narration as a “theory of symbolic actions – words and/or deeds – that have sequence and meaning for those who live, create, or interpret them” (p. 2). Entman (1991) said:

Frames reside in the specific properties of the news narrative that encourage those perceiving and thinking about events to develop particular understandings of them. News frames are constructed from and embodied in the keywords, metaphors, concepts, symbols, and visual images emphasized in a news narrative. (p. 7)

Frames might define problems, diagnose causes, make moral judgments and suggest remedies (Entman, 1993).  Scheufele (1999) reasserted that framing as a theory is an extension of agenda setting and that it is assumed that “…mass-mediated information in general is incomplete, slanted, or in other ways colored by the intentions of the communicator” (p. 105). In an evaluation of media effects theories and exactly how they explain the influence of news, Scheufele and Tewksbury (2007) state that 

The primary difference on the psychological level between agenda setting and priming, on the one hand, and framing, on the other hand, is therefore the difference between whether we think about an issue and how we think about it. (p. 14)

Typically, frames are constructed and organized by comparisons of the concepts, symbols, metaphors and phrases extracted from the multiple sources from which the frames originate. Such a method of analysis, designed to discover variations as well as similarities, has been labeled the constant comparative method, originally associated with grounded theory (Corbin & Strauss, 1990). In addition, what is omitted by the mediated source is equally important to the analysis. Subsequently, the narratives, viewpoints and concepts not covered in identified frames provide equally fruitful avenues of analysis.

However, the relationship between Gatekeeping roles and those defined as opinion leaders, as expressed in the Two-step flow model, is important so some background information on the Two-step flow theory is necessary. Sociology work during and following WWII focused on the flow of influence of so-called opinion leaders to opinion seekers derived from exposure to mass mediated news. The Two-step flow theory, which emerged from this work, asserts that the effects of mediated messages are a two step process. In other words, messages (news and information) are not always directly received by the public but are often filtered by opinion leaders who serve as intermediaries to segments of the public who do not directly receive mass media news.  The level of influence of these opinion leaders may then be affected by the interpersonal relationships between themselves and opinion seekers. However, according to Lazarsfeld, Berelson, and Gaudet (1948) as well as Katz (1957), interpersonal communication and social networks may play an even greater role with regard to message influences than mass mediated communication directly received. Within the context of science news, experts may concurrently serve as both opinion leaders and journalistic sources, each of which has the capacity to influence messages received and thus their effect. It is this dual function that informs and expands the role personal and professional values of scientists play within the science and journalism relationship. 

Journalist Values and Roles

In 1922, Lippman claimed “the function of the news is to signalize an event” (2008, p. 282). Understanding the purposes and roles of the press are relevant and important to this study, therefore I will cover some of the major research that frames the purpose of the press, and by extension, mass media in American society. A layperson’s evaluation of journalism functions would include narrative efforts designed to inform, expose, investigate, and analyze social phenomena as well as entertain. 

Early studies of the press and the function of news have roots in pragmatism, most aligned with the Chicago school. Early sociologists such as John Dewey and Robert Park often confronted the role of the press as an influential agent to the democratic political process and social assimilation through the formation of public opinion. Park (1940, 1941) advocated that the purpose of the press is to share with the populace the happenings of the day, thus effectively “orienting” citizens to events taking place around them. Additionally, Park asserted that “There can be no public opinion in regard to any political action unless the people who constitute the public know, in a general way at least, what is actually going on” (1941, p. 6). 

A United States commission formed in 1943 (popularly called the Hutchins Commission) to evaluate the present and future state of the freedom of the press in the United States. In fact the commission report (Hutchins, 1947) reinforced gatekeeping functions of the press by stating, “The owners and managers of the press determine which persons, which facts, which version of the facts, and which ideas shall reach the public” (p. 16). Acknowledging that the press is a force for social stability, the commission identified five idealistic functions of a mass communication system in a democracy: 

Today our society needs, first, a truthful, comprehensive, and intelligent account of the day’s events in a context which gives them meaning; second, a forum for the exchange of comment and criticism; third a means of projecting the opinions and attitudes of the groups in society to one another; fourth, a method of presenting and clarifying goals and values of the society; and, fifth, a way of reaching every member of the society by the currents of information, thought, and feeling which the press supplies. (p. 20-21) 

These studies were actually somewhat of a precursor to Jurgen Habermas’ 1962 seminal effort in Strukturwandel der Öffentlicheit, which was translated and retitled The Structural Transformation of the Public Sphere (1989), to connect the mass communication process with an evolving public. Specifically, Habermas stressed the significance of an informed state to the political process, yet this work has become a watershed in the study of the notion of a “democratic public.” In fact, originating from the Enlightenment period, the purpose of the press was to serve a libertarian role and thus not be beholden to special interests or government influence (Peterson, 1966).

Perhaps at the heart of the role of the press is the institutional value system of journalism and the values held by journalism practitioners – journalists, writers, and editors. Siebert, Peterson, and Schramm (1956) identified four prominent theories regarding a Western press, including the purpose of the press: authoritarian – support the policies of the state (government); libertarian - inform and serve as government watchdog; social responsibility - raise issues, especially conflicts, for public discussion and debate; and soviet totalitarian - news is unimportant as a public good.  Encompassing these models and perhaps others, journalists have created two competing roles:   an active versus a passive press. In other words, the function of the press is often delineated across the line that separates a neutral role from a participatory role. The levels at which journalists assert their own values and judgment into the news often determine the news itself.  Furthermore, news values for science parallel the values journalists look for in other news (Boone, 1993).

Johnstone, Slawski, and Bowman (1972) examined the professional values of more than 1300 journalism practitioners to identify journalist role perceptions (see also Johnstone, Slawski, and Bowman, 1976). With their sample representing all media (newspaper, news magazines, wire services, radio, and television), they identified and labeled three types of news reporting functions – investigative, analytic, and interpretive. In their findings, 75% of the participants asserted a participatory/investigative function thus collectively agreeing that journalists are to “investigate claims and statements made by the government.” In fact, this watchdog role has given rise to the oft-made claim that the press serves as the fourth branch of government. Weaver and Wilhoit (1986, 1996), extending Johnstone et al.’s work, identified three similar primary journalism role perceptions – adversarial, interpretive/investigative, and disseminator. 

Seeking to apply two qualifying roles of the media, Janowitz (1975) differentiated between active versus neutral roles, originally posited by Johnstone, et al., by contrasting Gatekeeping functions (founded in objectivity to satisfy institutional requirements of meeting heterogeneous information needs) with advocacy functions (founded in muckracking efforts of early journalists who “… defied organized interests and corrupting forces” p. 622). Janowitz concluded that the Gatekeeping function was primary to an advocacy function, calling Gatekeeping the “core task” of journalism professionals. Building on studies by Johnstone, et al. of active versus neutral news reporting, Culbertson (1983) found that, in a survey of newspaper reporters and editors, the utility of the news and journalistic traditions (timeliness, etc.) were most important out of 28 items dealing with beliefs about newspaper journalism. Bridges (1991), on the other hand, who extended studies by both Weaver and Wilhoit and Johnstone, et al., examined the opinions of newspaper managing editors and found that the two most important roles/goals of the news are to “get information to the public quickly” and “investigate claims and statements made by the government,” in that order. Plaisance and Skewes (2003) more recently revisited the value/role perception relationship using Weaver and Wilhoit’s three functions and found that journalist’s views have remained largely unchanged. In fact, the most recent comprehensive study on journalist values was conducted by Plaisance and Deppa (2009) who took a constructivist approach and conducted long interviews of 15 newspaper newsmen. This study was designed to analyze how these journalists addressed on-the-job ethical questions and the effect their personal and professional values have in their decision making process. Many other prominent communication scholars have debated the role of the press and continue to do so (e.g., see Gans, 1979; Glasser & Craft, 1996; Glasser & Craft, 1998; Gross, 1966; Rosen, 1999). 

Science and Society


A brief discussion about the communicative connection between the public and science is important here to help establish a framework from which we can understand the significance of the scientist/journalist relationship as symbiotic purveyors of science news. The role and significance of science to society has been examined from multiple perspectives for generations. Scientists are, in fact, highly regarded by the public. A Pew survey conducted in 2009 in conjunction with the American Association for the Advancement of Science (AAAS) found that scientists’ perceived contribution to society trailed only military personnel and teachers, even ahead of medical doctors (Press, 2009).

Gauging the merits of science to society is predicated on understanding the role science plays within the socio-cultural landscape, especially post WW II.  Typically within a democratic state, science’s social role has revolved around the identification and reduction of risk to both humans and the natural environment (see Dietz, 2002; Hidebrand, 1954; Hildebrand, 1955; Krieghbaum, 1967; Potter, 1964; Swinehart, 1960; Weisskopf, 1972; Wilsdon, 2005; Withey, 1959). Furthermore, the impact of science news on the public has been studied with regard to society’s ability to comprehend, conceptualize, and apply scientific information. Studies within this arena are often concepualized as the public understanding of science (PUS). Inherent in these studies are measurements for gauging public scientific literacy.

Science information is obtained by the lay public primarily through the media, post-education (Horrigan, 2006), though scholarship within informal science education studies suggests that traditional, informal science learning environments such as museums, zoos, etc., also play a significant role. Making a distinction between what are termed obtrusive and unobtrusive information, Friedman et al. (1999) suggested that most science news is unobtrusive because the majority of the public lacks first-hand experience with most things scientific, including environmental crises and events. For example, radiation exposure, cloning, and global warming are not events that most people have direct experience with and are thus unobtrusive. Furthermore, Ader (1995), in a study about environmental pollution, found evidence to support the hypothesis that media have the greatest effect on the general public when covering unobtrusive issues. 

INSERT ENVIRONMENTAL COMMUNICATION HERE
Environmental communication – communicative processes for addressing environmental conflict (see Walker & Daniels, 2004), mass environmental communication (macro scale, not micro scale at the policy construction or debate level – simply communicating news involving environmental subject matter).

The public’s knowledge of scientific information including the scientific process, hypothesis testing, research methodology, and theory formulation, is lacking when compared to basic scientific literacy (Shortland, 1988) and the scientific process is seldom mentioned to the public (Pellechia, 1997). Gregory and Miller (1998) reference the annual NSF surveys of the public conducted since 1972 (Attitudes of the U.S. Public Toward Science and Technology), which suggest that the public’s interest in science is greater than its literacy. Social scientists have debated this so-called “knowledge gap” between what the public knows about science and the normative position held by scientists of what they should know. Within the formal discipline of PUS, this contributes to what has been called the “deficit model” theory, which is that a lack of understanding science leads to skepticism about science on the part of the public (for more on public scientific literacy and PUS, see Arons, 1983; Bak, 2001; Brossard, 2006; Durant, Evans, and Thomas, 1989; Field and Powell, 2001; Laugksch, 1999; Miller, 1983; Miller, 1998; Miller, 2002; Nisbet, 2005; Sturgis and Allum, 2004).

Science and the Press

If we want to truly understand the impact science communication, specifically the process of science news generation, has on the social fabric of society, making sense of the engagements that produce knowledge exchanges and dissemination in this context may be important. The relationship between scientists as science news sources and the press manifests a form of social capital, a concept defined differently according to the context in which it is being applied.  Sociologist Nan Lin’s theory of Social Capital outlines and describes reciprocal relationships among actors within specific social networks. His working definition of social capital is “…investment and use of embedded resources in social relations for expected returns” (2000, p. 786), where the relations are formal networks and resources may be material or symbolic. On the other hand, sociologist Robert Putnam suggests that social capital can be formed in quite benign and innocuous ways, such as chance meetings rather than formal associations (Putnam, 2001). He defines social capital as “…features of social life – networks, norms, and trust – that enable participants to act together more effectively to pursue shared objectives” (1995, p. 664).  Information and knowledge, therefore, can be considered a resource that comprises social capital. According to sociologist James Coleman (1988), 

An important form of social capital is the potential for information that inheres in social relations. Information is important in providing a basis for action. But acquisition of information is costly. At a minimum, it requires attention, which is always in scarce supply. (p.S104) 

Coleman further states that 

A similar but more qualified statement can be made for information as a form of social capital. An individual who serves as a source of information for another because he is well informed ordinarily acquires that information for his own benefit, not for others who make use of him. (p.S117) 

Science, Media, and Philosophy

Prevailing discussions within the philosophy of science still focus on such concepts as causality, deduction, induction, free-will, facts, values, logic, and other terms embraced by contemporary science philosophers. For this study, a review on debates surrounding the influence of values within science is important because values, it can be argued, are inseparable whether experts use them for communication or science decision making. As mentioned earlier, the debate about the role values play in science (normative or otherwise) is still hotly contested. Arguments continue that science is or should be value free. Many science philosophers maintain that value-free science is a myth. Therefore, rather than discuss the two conceptual forms of science, pure and practical, my focus will be the practical component. Perhaps not mutually exclusive or independent, pure and practical science differ in that the former “…has nothing to do with practical life and cannot affect it, except in the most indirect manner” (Campbell, 1953).

Douglas, a strong opponent of the value-free science notion, has championed the role values and morals play as a result of the myriad judgments scientists routinely make during the scientific process (2000, 2005). In addition, Douglas advocates greater public participatory functions in public policy processes (2005). Hotz (2002) implies that the emphasis of personal values of scientists is changing and may be eclipsing that of professional values. “Researches are no longer searching for the truth. Many of them are also seeking their fortunes” (p. 7).

Expressions of socially constructed reality differ vastly from expressions of reality derived from positivistism. Scientists and news journalists approach and practice their efforts from philosophically and epistemologically different perspectives. Journalism, as a practice, is predicated on human to human communication. Science, as a practice, focuses on human to object experimentation. In other words, journalists rely on human-to-human communication as a basis from which they explore and search for reality and truth, which intrinsically interjects subjectivity, whereas the practice of science is predicated on objectivity. Therefore, social constructions of reality and social representations are inherently appropriate epistemological approaches to consider. 

Applying Serge Moscovici’s Social Representations theory from 1984 (2001), scientists and journalists operate from ideologically different universes. Originating from studies in social psychology, social representations are culturally defined collectivities we use to both identify and communicate with the “common sense” world. Wells (1987) thus extrapolates from Moscovici by defining social representations as “…culturally conditioned ways of understanding the everyday or ‘common-sense’ world and determine the nature of social reality” (p. 433).  Stepping back into Dewey’s multiple publics claim, Moscovici’s social representations exist in two distinct universes of societies: reified and consensual, the former explicated by science and the latter explicated by social representations. Separating a general public from other publics, we all operate in a consensual social universe, which Moscovici defines as “a group of individuals who are equal and free, each entitled to speak in the name of the group and under its aegis. Thus, no one member is assumed to possess an exclusive competence, but each can acquire any competence which may be required by the circumstance” (p. 34). Yet, on the other hand, we may also comprise a reified universe where the social system is defined by “different roles and classes whose members are unequal. Only acquired competence determines their degree of participation according to merit, their right to function ‘as physician,’ as ‘psychologist,’ as ‘trade unionist,’ or to abstain in so far as ‘they have no competence in the matter’ (p. 35). Thus scientists and journalists can be viewed as co-inhabitants of two distinct social universes while simultaneously constituting a general public.  Habermas’s work on the evolution of the public sphere suggests that reified and consensual social universes not only co-exist but are inherently symbiotic, especially as they constitute public and private spheres.

While social representations suggest that humans have their own personal and perhaps unique conceptualization of reality, Berger and Luckman (1966) make such a notion explicit in their Social Construction of Reality theory. They claim that our reality is shaped by “typifications” – the set of descriptions, behaviors, etc. that we assign to things based on experience with them. Once these typifications become institutionalized, social representations are created, which provide behavioral guidance, including communicative interaction (note: recall that social representations resulted from work within social psychology and thus descriptions here are given within that context. In other words, applicability to scientist/journalist communication is this researcher’s own and the theoretical foundations are thus being transferred to the dialectic of this study). According to Gillespie’s (2008) critique of Moscovici’s theory, “Social representations have two functions, they enable people to master their material and social worlds and they enable people to communicate” (p. 377). When alternative representations attempt to communicate, Gillespie (citing Moscovici, 2008) discusses Mosocivi’s assertion that two “semantic barriers” to dialog may exist: rigid oppositions and transfers of meaning. Rigid oppositions implies that two representation’s perceptions of each other are at opposite poles in a stratified opposition conceptualization, and transfers of meaning suggests a core or primary level opposition may transfer down to a secondary or lesser opposition. Gillespie expanded Moscovici’s list of barriers to include five additional: prohibited thoughts, separation, stigma, undermining the motive, and bracketing. 

Evidence suggests scientists are often reluctant to interact with the media and such reluctance manifests itself in friction that often exists between the science and journalism professions. Much effort has been extended to identify the various reasons for the scientist/journalist discord. We know plenty about why scientists and mass media/journalists, as a rule, have historically interacted poorly. Scientists often cite sensationalism, misrepresentation, dishonesty, inaccuracy, and lack of control as reasons for the disconnect (See Hartz & Chappell, 1997). According to Nelkin (1995), “The communities of science and journalism approach the problem of public communication from different professional perspectives, cultural frames, and political perspectives” (p. 77).  Nelkin (1995), along with Hartz & Chappell (1997), also found that scientists are often reluctant to discuss their work with journalists fearing oversimplification and misrepresentation. Scientists normatively speak and write with a precision that does not translate well into public dialog or communication. “Their language is intended to convey a special meaning: the relationship between the problem expressed, and the results at hand, not a plot or storyline” (Hartz and Chappell, p. 37). Science, as a profession, dictates that scientists are obligated to communicate with their peers, since professional rewards originate within the institution of science rather than with the public. The language used by scientists focuses on accuracy, precision, and validity, yet such language is rarely used by journalists or, if so, used differently due to journalism’s goal of both entertaining and informing (Nelkin, 1995; Quammen, 2002). Peters (1995) even found, among other explanations for the discord, that “Experts and journalists disagree about their respective roles and the extent of control both sides exert over the communication process” (p. 45). 

Hartz and Chappell’s (1997) comprehensive study and report in which a sample of more than 1400 scientists and journalists were interviewed revealed additional clues about scientists’ inability to communicate outside their profession. In-fighting amongst themselves regarding the value of communicating outside their profession, the insular nature of scientists whose work is performed in laboratories, lack of formal communication training, and the disparity between emic and etic languages of scientists and lay persons are all cited by Hartz and Chappell as contributing factors. Peters (1995) found that the expectations of scientific experts with regard to journalistic support of science goals are incompatible with journalists and that “experts have a more paternalistic attitude towards the mass media audience than journalists” (p. 44). In fact, Dunwoody and Scott (1982) determined that perceived status differences between journalists and scientists may influence the scientist/journalist interaction. Specifically, Dunwoody and Scott found evidence to support Carter’s (1958) study, which indicated that the perceived social status of the news source may determine the amount and level of interaction with the journalist. Dunwoody and Ryan (1985) found that scientists simply find little to be gained by communicating science to the public, except when doing so might result in greater personal and professional benefit such as seeking additional funding.   On the other hand, fast forward more than 20 years, Dunwoody, Brossard, and Dudo (2009) found that the prospect for intrinsic awards may actually be increasing the decision making influence on scientists to interact with journalists. 

Chapter 3

METHOD

Many constraints exist that hinder scientist/media interaction including cultural, social, institutional, technological, financial, and personal factors. Science is both a practice and a socio/cultural institution, thus those that perform science-related research would be expected to possess values and motivations that are personal, professional, and institutional in nature. Mass media represent an institution as well, encompassing some of the same influences that impact the communicative decision making process. Little focus has been placed on the many potential factors that initiate or engage the messages that originate from science and flow through media channels. 

Prior research suggests why some scientists do not embrace interaction with journalists. In fact, numerous efforts have been undertaken to identify why the institutions of science and the mass media have had a less than synergistic relationship. However, sparse research exists that identifies why some scientists do communicate science outside the scientific enterprise and the factors that motivate them to do so. In fact, recent research on such motivations has focused primarily on medical doctors, scientists from the health sciences, and scientists in foreign countries (DiBella, Ferri et al., 1991; Dunwoody, Brossard et al., 2009; Gascoigne and Metcalfe, 1997; Martin-Sempere, Garzon-Garcia et al., 2008; Wilkes & Kravitz, 1992), highlighting a small subset of practicing scientists.  Furthermore, much of the past research has also focused on factors that promote direct public communication as opposed to mediated. It is possible that there are many factors that might not facilitate interaction but that do create an environment in which common ground can be achieved.

DiBella, Ferri, and Padderud’s (1991) survey of 255 scientists was designed to uncover the motivations that impel interviewing with journalists. However, the primary survey question was framed to uncover motivations behind future interviews rather than past interviews, which might best capture emerging motivations and values as opposed to existing or long standing ones. The DiBella study was not confined to members of the academy. That study also included government and private sector scientists. Kirsch (1982) examined the ethical motivations of scientists for communicating (via media channels and others) with the public by creating classification labels of what he calls “transvisible” scientists, or scientists who are expressing a specific public role. Gascoigne and Metcalfe (1997) employed focus groups and questionnaires to determine the factors that encourage scientists to communicate their work to the public via the mass media. This study comprised only a mix of 178 Australian academic, government, and CISRO (Commonwealth Scientific and Industrial Research Organization) scientists. Martin-Sempere, et al. focused on the motivations of science community participants (scientists, staff, technicians) to communicate directly with the public and was confined to members of the Spanish Council for Scientific Research who participated in the Madrid Science Fair over a four-year period. 

Deviating from typical studies of the past, the focus of this effort was on examining the message origin (the experts) as opposed to the channel (the news media) or the destination (the public). The opinion of the experts about why and how the science communication process currently works, and should work, should appeal to science communication researchers wishing to paint a more complete picture of the mass mediated, science communication phenomena.

The prevailing methods used to establish the influences and effects of science information on the public have been quantitative with heavy emphasis on surveys.  To the best of the researcher’s knowledge, no prior effort has been made to incorporate qualitative methods in scholarly research of the symbiotic nature of journalism and science practitioners, with a specific focus on scientist motivations and values. 

Qualitative Paradigm


Understanding the phenomenon being examined in this effort requires an approach that reveals meaning from the perspective of individuals who participate in the science news generation process. Specifically, interpreting and understanding attitudes, values, and motivations of scientists who communicate with the press and their reasons for doing so, from their own perspective, requires that the researcher becomes the research instrument. To that end, a qualitative approach is elevated beyond other epistemological foundations as the appropriate pathway to understanding the science and press milieu from the perspective of the scientist. By definition, qualitative research “is a situated activity that locates the observer in the world. It consists of a set of interpretative, material practices that make the world visible” (Denzin and Lincoln, p. 3).


As opposed to deductive reasoning that anchors quantitative research approaches, the qualitative paradigm is predicated on induction. One overlying assumption in quantitative research is that not everything is different whereas in the qualitative paradigm, everything is assumed to be different from the outset. Qualitative research begins with the specific and traverses to the general, but not with the goal of generalization. Qualitative research recognizes the individuality of events and acknowledges that reality is based on shared meaning gained through interaction. As such, it is understood, accepted, and embraced that the researcher becomes the instrument in mining data captured from human expression. In qualitative approaches, “the goal is to capture and understand meanings from the perspective of the participants” (Taylor, 1994, p. 269). Meanings change and no meaning dictates any single behavior.  Thus, in keeping with assumptions that frame qualitative research, the researcher acknowledges and accepts that the construction of reality is a concept based on conventional cultural symbols. Qualitative inquiry is therefore subjective as well as highly contextual, and context is paramount to understanding the multiple realities of human lives and actions. 

Design
In order to comprehensively explore the aforementioned motivations, attitudes, and values of scientists toward communicating with the mass media, scientists should be given the opportunity to share their communicative views in their own words. Thus, in order to capture the essence of media communicative practices within this defined group, personal interviews was the research instrument of choice with the goal of uncovering the institutional, personal, cultural, and social factors and values that influence their media interaction decision process. 

Harnessing the motivations, values, and opinions of any individual requires an investment in that individual that reaches the core of personal views and meanings. In other words, a positivistic approach for identifying meaning within the multiple driving forces behind scientist and mass media communication decision making is inadequate. In order to capture the rich and deep data necessary to answer the research question(s), an inquiry approach most identifiable with the qualitative paradigm is quite appropriate. “Qualitative methods are most useful and powerful when they are used to discover how the respondent [participant] sees the world” (McCracken, 1988, p. 21). 

Research Instrument
In-depth interviews were conducted utilizing an interview guide, typical of the long interview method. Structured, personal interviews were initiated to solicit the scientist perspective on the motivational factors that influence him or her for communicative engagement with mass media practitioners. “The interview guide provides topics or subject areas about which the interviewer is free to explore, probe, and ask questions that will elucidate and illuminate that particular subject” (Patton, 1987, p. 111).  While surveys can help establish connections between multiple variables and build a foundation for conceptual models that identify and define existing boundaries, such data are often constrained by the built-in biases of survey instruments that result when researchers construct highly structured questions and response choices. An interview guide provides the researcher with a very generalized set of questions from which he or she builds a foundation for dialog and from which participant responses ultimately dictate the continued lines of inquiry. While allowing flexibility to adjust the questioning, including the order of questions, such interviews are still systematic and structured yet “…remain fairly conversational and situational” (Patton, 2002, p. 15) and allow for in-depth exploration of participants’ “...lived experience” (Marshall & Rossman, 2006), which are strengths of this interview type. “The task of the interviewer is to focus upon, or guide towards, certain themes, but not to guide the interviewee towards certain opinions about these themes” (Kvale, 1983, p. 176).

In order to ensure that the interview guide contained the appropriate questions to facilitate the most effective discourse and expose the researcher to the richest data possible during the interview period, pilot interviews were performed with two participants from science disciplines at a higher education institution. These interviews allowed the researcher to test the questions and modify them appropriately before the actual inquiry was performed with the study participants. The interview guide utilized in this study can be found in Appendix I.

E-mail or phone interviews are not generally conducive to this type of inquiry for a variety of reasons. First, written interviews do not provide the opportunity to build the necessary rapport and establish the level of engagement and trust for deep discussion inherent in allowing participants to adequately express their views. Second, standardized, written interviews do not allow the flexibility to modify interview questions and follow lines of discourse initiated by the participant. Third, face-to-face interviews are the only means for capturing the non-verbal, para-linguistic cues that are often important for interpreting the meaning being conveyed. And fourth, one of the canons of qualitative research is that context is vitally important to the hermeneutical foundation on which the paradigm is built. “Interviewing provides access to the context of people’s behavior and thereby provides a way for researchers to understand the meaning of that behavior” (Seidman, 2006, p. 10). Furthermore, personal, face-to-face interviews allow for the appropriate context of the participants’ lives to emerge, since context is highly dynamic and also allows participants to more adequately share with the interviewer what is important to themselves, rather than what is important to the interviewer. “The subjects’ [participants] descriptions include a contextual situation, which is important to uncovering the meaning of an experience” (Burns, 1989, p. 47). By allowing these scientist participants to expose their lifeworld from a location where they engage in their scientific process (offices, laboratories, homes, etc.), context of their experiences is more closely realized. 

While many interview instruments are often grounded in the philosophical approach of phenomenology, this study will diverge from the philosophical methodology typically utilized in phenomenological interviewing. For example, a purely phenomenological interview approach is both an incremental and recursive process that normally requires a series of interviews with the participant as opposed to a single interview (Hycner, 1985; Massarik, 1981; Wimpenny, 2000), and the rapport level between interviewer and participant becomes almost clinical. Furthermore, phenomenological interviewing is not predicated on theory building, which is the ultimate goal of Grounded Theory interviewing methods, even though both approaches aim to extract the meaning of participants’ lived experiences (Kvale; Patton, 2002; Taylor, 1994). 

Participants
Scientists and scientific experts conduct research in nearly every cognitive discipline. However, this study targets practitioners in the physical and natural sciences rather than the social sciences. In addition, this study does not focus on medical researchers or scientists performing research in health care related disciplines. Instead, experts practicing in sciences such as biology, chemistry, physics, etc. comprise the interview participants.  Since such scientists can be found within a variety of institutions, including private industry, government, academia, and non-profits, the pool from which the participants could have been drawn is quite extensive. Thus, the availability of participants from this group was anticipated to be high even though not all scientists within the defined scope were a good fit as participants. For example, interviewing scientists with no experience as news sources for the press is likely to provide a sparse amount of relevant data for a similar study, an assumption recently challenged by Dunwoody, Brossard et al (2008).  Regardless, the potential collection of scientist participants was refined to include those who have engaged with the press and thus have served as sources for media stories, articles, television programming, etc. One alternative approach for identifying participants who have this experience would have been to focus on more senior scientists. One assumption is that the more “seasoned” and/or “eminent” scientists are those who serve as both gatekeepers and opinion leaders in their respective disciplines and thus, in general, hold greater “expert” status among their peers, a hypothesis supported by Dunwoody & Scott (1982) and Merton (1968, 1988), yet recently challenged by Strevens (2006). However, since the researcher was more interested in identifying as many potential values and motivations as possible, specifically targeting more senior scientists might have resulted in an unwanted concentration of values and motivations. Therefore, a scientist’s academic rank and age were not viewed as important dimensions of the selection criteria. 

While thousands of natural, physical scientists meet the “expert” and “engagement” criteria, not as many meet the researcher’s other two primary criteria: that they were within a one day’s driving distance (~ 8 hours) from the researcher and that they were faculty researchers at an institution of higher education at the time of the interview. For financial and time considerations, the researcher chose to limit the geographic accessibility to participants to eight hours driving time, which, subsequently, placed no real constraint on the pool of eligible participants. Institution size was also not viewed as important criteria, only that the participant must be a faculty member and engaged in research. 

Participant Selection
Since this study involves a very specific group of human subjects, who are the most appropriate candidates for this type of exploratory investigation, the sample is inherently purposeful. Locating and identifying scientists to serve as participants involved a multi-stage strategy. First, mass media channels were searched for news stories and articles using web and Internet based tools, including mass media news web sites (e.g., CNN, Fox News, MSNBC, ABC, and CBS). Full-text, database indices including Lexis-Nexus and Factiva were also searched for television news and radio transcripts (major network and cable channels in addition to National Public Radio) as well as mass market newspaper (e.g., New York Times, USA Today, Los Angeles Times, Chicago Tribune, Atlanta Journal Constitution) articles and general news magazine (Time, Newsweek, and US News & World Report) articles. Search terms for articles and transcripts included scientist, science, research, researcher, professor, university, and college. When appropriate, the following Boolean searches consisting of the above terms were employed: 

(researcher OR scientist OR professor) AND (university OR college) AND science

 (university OR college) AND (researcher OR professor OR scientist). 

To maximize a participant’s recall potential about an article or story in which he or she served as a source, articles and transcripts were confined to those produced within the prior three years (2007-2009). Searches were conducted from November 2009 through January 2010.  
Second, all articles and transcripts were then read to filter out scientist sources that belonged to science disciplines outside the physical, natural sciences. For example, computer scientists and engineering faculty were deemed inappropriate participants for the study.  In addition, articles and transcripts that included scientists who could not be determined (through the source material itself) to actually have actively contributed to the article were summarily discarded. For example, without the use of direct quotes or an indication in the article that the journalist actually communicated directly with the scientist, there was no way (without contacting the article author directly) to determine whether article content had not been created from journal publications, other published material, or word of mouth as opposed to personal, direct engagement and communication. Attempting to make such a determination would have added unnecessary time and effort, therefore articles and transcripts were discarded unless it could be easily determined that the journalist had communicated directly with the scientist in some manner. Furthermore, frequency of media interaction was not a criterion for participation nor did that variable factor into the data collection and analysis.

Following the tenets of personal interviews as a research instrument, McCracken (1988) advocates that a small number of participants should provide sufficient data for such qualitative studies, asserting that “Respondents should be perfect strangers (i.e., unknown to the interviewer and other respondents) and few in number (i.e., no more than eight)” (p. 37). Yet, Taylor (1994) suggests that a more appropriate number resides between 15 and 30. Regardless, an appropriate sample in qualitative interviewing is typically best determined by a repetitiveness of collected data. In other words, qualitative data collection should ideally have no predetermined sample participant size, but should continue until the researcher begins to uncover no new data (Seidman, 2006). “When data collection becomes redundant (i.e., no new information appears to be forthcoming), the qualitative researcher has finished the collection task” (Taylor, 1994). Data saturation and/or redundancy are qualitative concepts used to determine that an appropriate number of participants has been reached and is a tenet of Grounded Theory efforts (Glaser & Strauss, 1967).  However, saturation is not conceptualized as frequency of categories, themes, dimensions, etc. but in their variation (Morse, 1995). Though the purpose of this study was exploratory, with the primary objective to uncover, expose, and identify, accessibility was still a concern since 1) identifying scientists that meet the participant criteria does not guarantee participation and 2) the availability of those who agree to participate might not match the researcher’s schedule or timeframe. Therefore, the sample in this study could also be characterized as a convenience sample in addition to purposive. 

Another important element of qualitative interviewing is that the interview be conducted in a “natural setting” of the participant, or a location considered normal and familiar to him or her (Taylor, 1994; Siedman, 2006). Thus, all interviews were conducted in personal offices, homes, or other locations chosen by the participants as natural and comfortable. Each participant was notified in advance (when initially solicited for participation in the study) that only audio would be digitally recorded during the interview and that the recording would be transcribed. Each individual interview was digitally recorded via a handheld, digital recorder. The audio file, either immediately following the interview or upon return to Knoxville, was then copied, and a back-up archive was created. Each interview recording was then professionally transcribed into a common word processing software application (Microsoft Word). Each transcription was then printed and manually analyzed following the coding scheme described in the Data Analysis section below. Qualitative Data Analysis (QDA) software was employed to aid the organization of the interviews and data, due to the immense volume of data generated from the interviews. The transcripts were entered into the software application, QDA Miner, and each coded component of each interview was also entered. This greatly facilitated the search and retrieval effort during the analysis and writing. However, the software was not utilized to perform any analysis function. This was all done manually by the researcher. 

Maintaining confidentiality among participants is an important component of good qualitative inquiry and is achieved by ensuring that only the interviewer is knowledgeable about the source of the recorded and transcribed interview (Seidman). Confidentiality was thus offered to each participant prior to the interview. For those participants who did not waive confidentiality, great care was taken to protect their identity such that identifiable remarks from the transcript and/or other indicators of the participant institutions were omitted from the final analysis. 

Participant Summary
After all factors and criteria were implemented, this study involved 30 participants who hailed from 19 academic institutions spread across nine states. Total enrollment at each of the 19 institutions involved, which comprised both private and public four year colleges and universities, ranged from as few as 750 to more than 41,000 students. Twenty-five participants are male and five are female. In addition to possessing faculty appointments at their respective institutions, some participants served administrative roles. 

Interview lengths ranged from 38 minutes to 1 hour and 43 minutes. Participants were informed prior to agreeing to be interviewed that interviews would not exceed 90 minutes. Participants were reminded of this again at the beginning of their interview but were also given the opportunity to continue if they so chose. Only one participant exceeded 90 minutes. For more information about each participant, see Appendix II.  

Data Analysis

The corpus of transcribed interviews consists of nearly 500, single spaced pages. Each page was first read thoroughly and checked for missing sequences as well as other errors before the coding began.  Borrowing from Hycner’s (1985) phenomenological data analysis procedure, the transcribed interviews were coded by first identifying and separating the general units of meaning from the transcription. These units were then further reduced by reconciling the general units against the research questions, to create what Hycner calls the relevant units of meaning. Units of general meaning are “…those words, phrases, non-verbal or para-linguistic communications which express a unique and coherent meaning (irrespective of the research question) clearly differentiated from that which precedes and follows” (Hycner, p. 282).  As units of meaning in this context, they by default become units of analysis. 

The use of induction rather than deduction represents the supreme canon of this type of analysis. Thus, coding also followed the Grounded Theory research approach in which any theoretical underpinnings are grounded in the data collected (Corbin & Strauss, 1990; Glaser & Strauss, 1967). As a result, responses to interview guide questions were reduced to those units that provide meaning for interpreting the research question, from the perspective of the participant. Coding of the units followed the triadic coding procedures typically aligned with Grounded Theory research in which open coding precedes axial coding followed by selective coding. In this analytical coding scheme, units of meaning are first viewed widely via open coding, which examines the interview data word-by-word and line-by-line. Words, concepts, and actions are identified, operationalized, categorized, subcategorized, grouped, and subgrouped. Properties and dimensions are analytically conceptualized during the open coding phase. Data dimensions are often differentiated by separating such qualifiers as “most,” “some,” “all,” etc. In other words, the open coding phase is where the researcher asks him or herself questions such as “what is the opposite of that term,” “what is synonymous with that term,” and “what is the extreme of that term.” Sometimes called initial coding, open coding is often approached by conceptualizing units of meaning in terms of processes, via the use of gerunds (e.g., see Charmaz (2005), p. 518; Charmaz (2006), p. 136; Saldana (2009), p. 82). “Adopting gerunds fosters theoretical sensitivity because these words nudge us out of static topics and into enacted processes” (Charmaz, 2006, p. 136).

To begin the analysis, units of meaning were initially marked by underlining the words, phrases and sentences that were identified as relevant to the research questions. Here, categories and groups began to emerge, which were subsequently subsumed into gerunds for the next phases of analysis. It is here that the researcher began the use of the QDA Miner software tool. Every gerund was entered into the software and categorized, creating a codebook from which to begin the axial coding stage and begin creating the categories to begin the selective coding stage.

Axial coding implores the pattern identification portion of the analysis in which the “…data should be scrutinized to determine the conditions that gave rise to the work, the context in which it was carried out, the action/interactions through which it occurred and its consequences” (Corbin & Strauss, p. 13).  At this stage, a more systematic comparison is performed in which terms identified in open coding are more thoroughly examined to determine the role of dimensionality and qualification – is this just emic discourse or is there truth in meaning given the context of the terms used. Relational significance and properties of categories and subcategories that result from the open coding phase are scrutinized in the axial coding phase, and additional categories and subcategories may emerge. It is also during the axial coding phase that some categories and subcategories are summarily discarded to provide a more solid set of analytical data from which to proceed with the final coding phase.

Upon completion of axial coding, the bedrock of the analysis began to take shape in the form of the remaining coded categories from which the researcher began settling on the final conceptual themes that dominated the interviews. Within this analytical framework, a codebook totaling 41 pages emerged. This codebook resulted in 172 codes when the final analytical stage began.

 The final coding phase, selective coding, creates the fundamental categories of which the core of the research depends and from which new theoretical considerations are expected to emerge. Here, categories are weighed again to determine those that are the most poorly developed and the final set is identified and characterized.  The themes that are most prevalent will emerge form the selective coding portion of the analysis in which, ultimately, the final findings of the entire inquiry form the conclusions reached and the directions for future inquiry.  

A new codebook was not created from the final set of codes. Instead, the researcher chose to maintain the initial codebook in order to perhaps later utilize codes that may apply to future work. 

Chapter 4 

ANALYSIS AND DISCUSSION

Utilizing the qualitative paradigm to investigate the phenomena of human behavior is not only appropriate but widely used and accepted. Humans do what they do for a reason, generally speaking. If you want to know the reason, often times the best approach is to simply ask, “why?” Answering questions such as why with regard to human behavior and activity is a tenet of the qualitative paradigm. Applying the grounded theory method to this study allowed the researcher to uncover and expose the decision-making factors affecting academic, natural/physical scientists when granting mass media news interviews. 

Motivations
R1: What are the motivating factors that impel scientists to communicate their work to the public via mass media news?

Borrowing primarily from the psycho-social studies of Richard M. Ryan and Edward L. Deci (see Deci ,1972; Deci & Ryan, 1985; Ryan & Deci, 2000a; Ryan & Deci, 2000b), human motivations reduce to and are thus grouped into two categories; intrinsic and extrinsic. Ryan and Deci (2000a, p. 60) state that 

Extrinsic motivation is a construct that pertains whenever an activity is done in order to attain some separable outcome. Extrinsic motivation thus contrasts with intrinsic motivation, which refers to doing an activity simply for the enjoyment of the activity itself, rather than its instrumental value.

Participants in this study expressed myriad motivations for granting news media interviews. Since behavioral motivation may be driven by both cognitive and physical needs and/or wants, it is not surprising that high variability exists among participants with respect to press engagement motivation. In fact, as a rule, each participant expressed multiple reasons for engaging with the news media. While it was beyond the scope of this effort to focus on dimensions of motivations, i.e., high versus low, or frequency of press interviews, participant attitudes toward interviews ranged from “excitement” in doing so to a more mundane “part of the job.” It may be worth noting, however, that Dunwoody, et al. (2009) found that variables influencing the frequency of scientist participation in media interviews include professional status and reward expectations. 

Though few, some participants actively seek out the news media for the purpose of informing about research activity, which will be discussed in more detail later. Furthermore, the participants, as a rule, acknowledged that they feel a sense of obligation to inform the public but did not explicitly state that such communication had to come in the form of information supplied directly to the news media. In this study, the participants were clearly aware that they were being interviewed about their interactions with news media, thus their responses should be expected to be within the context of their experience and opinions of the news media.

Many individual participant responses encompass numerous motivations. For the sake of extracting different meaning and thus different intent, some participant quotes are repeated below within different sections, for the simple fact that a participant may list numerous motivations within the same sentence. In fact, transcribed results of interviews reveal the disfluencies that pervade verbal communication, often making it difficult to distinguish when a participant was making a new point or reinforcing a point with another. 

Intrinsic Motivations

Obligation/Responsibility

From a professional, intrinsic perspective, participants widely viewed the granting of news interviews as an obligation or responsibility of their occupation. This professional responsibility to inform the public about research largely resulted from two factors; obligation due a tax paying public for funding research via federal/state agencies and an obligation stemming from the participant’s occupation as a scientist. The former obligation, in the form of providing information about the research that has been funded by taxpayer dollars, suggests a sense of debt to the public. The latter suggests that communicating with the news media is an obligation that comes with the occupation of being a faculty researcher at a higher education institution.  Most of the participants expressed views that suggested that they are quite cognizant of how they, as academic scientists, are viewed by the general publc. In fact, it was clear that the participants as a whole share a considerable self-awareness with who they are and the role they play as scientists in a democratic society. 

During the interviews, participants were asked if they thought they had any role to play in informing the public. Overwhelmingly, they felt that they indeed have a role to play, widely expressing varying dimensions of that role – from very important to somewhat important. Their perceived role, at least partly manifested in their efforts to keep stakeholders informed of research and research results, is embodied in their engagement with communicative agents such as journalists, editors, etc. 

Funding Obligation (based on who pays for the research)

A perceived obligation on the part of the participants widely served as a motivational factor. Though federal funding agencies often include outreach requirements in program solicitations and requests for proposals, explicit requirements to engage with the press are typically not present. Participants in this study provided little, if any, examples of funding agents having explicitly expressed expectations that research activity and/or results be conveyed to the press directly by the researcher him or herself.   

Participant 13: Uh, the other thing is that you know a lot of the work that we do is with Federal dollars and some with State dollars and I feel that it's a responsibility of any scientist who is receiving tax payer money to tell people about what it is that they have learned.
Participant 19: Well part of, you know, we're funded as a scientist, a U.S. scientist I'm funded by U.S. citizen's tax payers' money and it has become more so in the 10 years that and particularly in the last 3 years, you need to for the funding even at higher up, they need to go back to Congress and then Congress needs to go back to the people, but since the beginning I've always liked to tell uhh people what we do and now it's part of what we have to do.

Participant 5: One is I think there's a responsibility for scientists because if they're like me, most scientists directly or indirectly get their money from the general public through taxes.  I mean if you have a National Science Foundation grant, that's where the money comes from or an NIH or Environmental Protection Agency, Fish and Wildlife Service, National Parks service – that's where my grants will come from.  Well the taxpayers are paying for that.  Taxpayers deserve to know um what's happening with that money at that level.  What are you finding out?  And the way they're going to find out are from the, from newspapers, television, radios, magazines.  You know the media in general are ways the general public's going to find out.

Participant 26: Um, I think the most sort of idealistic one is that, um, my, I believe that we have a responsibility to communicate our results to the general public and, uh, so that's who's funding us to do research.

Participant 25: Uh – the first reason that comes to my mind is um all of my funding, or 90 percent of my funding comes from National Science Foundation, and I figure that if you are going to take the public's money for research, you owe them something in return, and this would be public outreach.
Participant 1: And from (sigh) some of my research it is sponsored by uh the feds.  Some of it is sponsored by the state and when you're sponsored by people like that, I think you have an obligation to inform people and try and allow people, motivate them to go and see things.

Participant 12: One, um, I take taxpayer money.  You know, I spend tax payer money every single day.  I mean, I have some private foundation money but the bulk of what I do is supposed to be in service of people who live in this country.  Um, so I feel a little bit like it is my obligation to be willing to talk about the work that we do.

Participant 11: We got funded because mostly from you know government resources so its tax dollars that are paying for it.  It's for the public and I think that scientists should be um outspoken about their work and they should search for opportunities to um, uh, uh to get the word out.

Participant 22: I think its part of our contract.  Um, we in the university anyway have three duties broadly.  One is to do research.  The next is to do teaching, and the final is to do service. And so to me that falls right in the service, fundamentally in the service line of our contract with the state that pays and supports us.

Participant 7: You know and I think the more information that is transferred from the scientific community to the public is really good for scientists because you know, ultimately um research dollars come from you know tax payers…

Participant 16 not only expressed a feeling of obligation to the tax paying public for funding research, but also expressed gratitude and an understanding that the funding could go away if the public is not adequately informed about research results. 

So that's really incumbent upon scientists to do a good job of it, but that said it is also really important that we communicate what we do or otherwise we are not going to get that support.  It's not a blank check.  It's clearly conditional and we need to uh, recognize it’s our duty to feedback to society something that they have given us, this opportunity.

Participant 8 did not indicate he is motivated to give interviews by taxpayer funding for his own research but he did indicate that he grants interviews because students at his college are funded by tax dollars and thus his job is ultimately funded by tax dollars. “It's giving something back, even though we're a private college a lot of these kids are getting federal grants to go here.  Federal student, guaranteed student loans.  Tax dollars are supporting us.” 

Participant 23 felt the same obligation with respect to being a scientist at an academic institution.

Participant 23: I also think it's an ethical responsibility of scientists um because in a way we are kept by the taxpayers and the university tuition payers and that kind of stuff. Part of what we are supposed to do is serve society's interest.

In addition, some participants view their news media communicative engagement as satisfying funding agency outreach requirements. In other words, scientists may view news media interviews as an obligation to satisfy outreach components of funded grants. Grants funded by the National Science Foundation, for example, often include requirements for disseminating information about research to broader audiences, typically through a proposal section called Broader Impacts. 

This type of outreach would not be considered an extrinsic reward motivation, however, because grant awards typically occur prior to the news interview rather than as a potential result of the interview. An argument could be made that interviews granted by scientists and researchers to talk about prior funded research may subsequently be used as outreach examples to be included in future proposals. Extrinsic rewards will be discussed in a later section. 

Participant 26: The granting agencies that I receive federal funding from encourage what are called broader impacts which is basically the idea that the society, uh, learns about what you're doing, um, children may watch educational shows, um, you know just in general; it's a way for people to learn about science in various ways.
Participant 10: First of all the research that we are doing is paid by tax payers, it's federal money, you know and NSF and whoever else, USGS, so we owe something back to the media and we have to promote the science we are doing to the public, to the funding agencies, it is very important to them, etc., etc.

Participant 20: … when we write National Science Foundation proposals for instance, we do have a public outreach responsibility that we have to meet, so I really see this part of our overall responsibilities in taking public funds that we have to return… So I think that's – its sort of the pay back for the – for taking public funds is to provide some information back to the public about what the results of that research were.

Participant 19: It's called Broader Impacts and when we write a proposal – What is the intellectual merit of the type of science? – but then what's the broader impact and that broader impact isn't just doing a website.  Its how are you giving back to … whatever you're doing … really are you justifying so that these common person who listens to this media can say, “Oh, that was a really good … how interesting.  That's really good.”
Occupation-based obligation (based on their employment and/or their social role)

Besides possessing a feeling of responsibility to the public and funding agencies, participants widely felt that they are obligated to their employer and/or to their chosen profession. Participants generally expressed that, as scientists, they have an innate responsibility to communicate their research to the public in some capacity, especially via the news media. For some, giving interviews was just a way to give something back to the public in the form of supporting the community. Participant 6 indicated that he’s dedicated his life to teaching and influencing the lives of kids and he sees granting interviews as a way to give something to the community in which he lives and works. “You know, it's uh – you want to give back to your community.  I do it by giving interviews I suppose.”

Participant 12: The answer that I think is true is that I see it as part of my obligation.  If I truly am doing my job, partly because it is intellectually interesting, but partly because I think it actually matters that I have to be willing to talk to people about it, because otherwise the stuff that we do just gets filed away in the scientific literature has relatively minimal impact.

Participant 8: But again, it illustrates that uh if scientists want to get the word out, they can.  And it's their responsibility to, I think, to put the word out for one to illustrate everything from just the sheer wonder of discovery which what hawk moth story was to getting real information out there about insect pests.

Participant 2: Oh, um I just think as a scientists, I think scientists are relatively poor communicators um with the public and um I feel like I have, I have a lot of comfort and I have, I have some good stories I can tell especially now uh because you know I'm older and experienced and I think I can do a pretty good job at giving, putting some interesting things in sort of a big picture.  So, I just think it's important for scientists to do that.  I've always thought that.
Participant 21: …part of our charter here at the university to serve Maryland's public and I think a big part of that is communicating the science that we do.

Participant 13: I mean that is in the mission statement of this program, is that we conduct scientific research and we communicate it to the public, so you know mass media is one of the easiest and quickest, and broadest ways to disseminate that kind of information.

Participant 3: So the thing I say is first off, you know, scientists have sort of this responsibility to, you know, to communicate science to the general public.

Participant 30: It's not much that I like to be in the news.  I guess, I guess it's because I think the public should know about science and these people are providing a service and I'm not, I'm not writing popular articles, um, and it's a noble enterprise that they're engaging in and I think I should help them to the extent that I can.

Participant 19 : So I think our job as scientists is to be good, efficient and productive in what we do, but at the same time we also need to make sure that the large population, who we really work for in the long run, understands what it is.

Some participants not only felt an obligation to the general public as a whole, but also a specific obligation to local non-employer stakeholders, either where the participants currently work or where they conduct research. Participant 19 regularly conducts research in the arctic and frequents small villages heavily populated with indigenous Alaskans. She expressed a sincere obligation to communicate her research to the people in whose backyard she studies. 

Participant 19: So my responsibility is to translate our language in science which is not understood really by the general person into something that they can see as something as interesting and valuable and something that they can … and the people in Alaska it's in their backyard, but the people in Maryland or Tennessee where we lived for 20 years, it's impacting them the weather patterns.

Participant 21: If I could limit it to scientists at our center, I would say that they all should have some uh … they should all assign value in making their science relevant to the public of Maryland or stakeholders in the Chesapeake Bay region or in the broader community of individuals that are concerned about the future of the environment…

Research/Science importance

It is probably no surprise that an academic scientist who has dedicated years to honing his or her expertise would place a significant level of importance on what he or she has chosen to study and teach. However, manifesting such an expression of importance in the form of motivation to grant interviews is worth noting. This importance can be contextualized in the form of informing news consumers about academic research along with why the scientist/expert feels it is important. Such importance was characterized by the participants as both useful and necessary to the public as well as to other stakeholders, including policy makers. Some participants did not abstract the level of importance down to their own research areas but instead expressed that scientific exploration and discovery in general is important and should be shared with the public.  In fact, a common theme among the participants is a view that the public does not understand what science is, how it is conducted, or even who scientists are. 

Participant 12: I try not to decline interviews because again, if you are intellectually consistent and you believe that the stuff you work on is important and people need to understand it – and I still believe that in the public people really do not fundamentally understand what I work on and I truly believe that they need to understand it.

Participant 11: Um because what I do is extremely important (laughs) and everyone needs to know about it.  I think that's sort of true.  I mean, I think everyone thinks that about their work. …I sort of say that jokingly, but actually I think for this topic of assisted migration it's really true.

Participant 6: I agree to do interviews because I really do think that what I'm doing is important in my particular content area, that's honey bees and pollination and that really is important.  I mean that is not a difficult sell to make, but yet the story needs to be put out there and so I have got to work with journalists.

This participant later indicated that he actively solicits the news (PR) producing element of his university for the purposes of promoting the importance of his research area by stating,
The second motivation is um, again I may be delusional, I don't think I am though, the honey bees really are important.  And I feel sorry for somebody whose working in academia in a field that they didn't think was important.  I think the most esoteric branch of science ought to be important to the public.  The practitioner of anything in the academic world whether it's Russian grammar or Polish folk tales, or honey bee parasites, we should be able to tell the public why what we are doing is important.  And, um, that motivates me.  Honey bees are important to everybody.  

Participant 10: Uh, and in particular in, I guess in geo-sciences, geophysics it's – there is not much coverage of what we do unless there is a big earthquake that kills thousands of people, so we have to use the opportunities to remind people and uh the general public that what we do is important, that what we do has implications on um, in case of earthquakes for example, policy development on urban planning, on big decisions…

Though many participants expressed that they had either been directly discouraged by peers or had heard that academic scientists frown upon granting news interviews, many participants also received encouragement. Frequently, such encouragement comes from administrators and departmental peers as well as from constituents at other institutions who stress the importance of the research. Furthermore, many programs exist that train scientists to be better communicators, a theme that consistently appeared throughout the interviews. Several of the participants in this study participated in or mentioned the Aldo Leopold Leadership Program
 at Stanford University. The program teaches scientists and other experts not only how to engage with the public but also with the news media and policy makers. Participant 15 was a program participant and stated the following as a reason for giving new interviews: “…in part this Leopold program really pushed us to do this that it's important to get the public to understand science…”

Participant 21: …so what I did would be to um better develop sign of communication training skills uh during uh our training of scientists or even after our career.  It's not too late and in this regard I don't know if you noticed Aldo Leopold Fellowship Program is one I've been thinking about.  It's fairly demanding in terms of time.  It takes two weeks and of course it's a very competitive program started by, you know, Jane Lubchenco who's now our under secretary of commerce in charge of NOAA.  Um our director has entered the program and I've had colleagues who've done this program and just think it's excellent, very helpful in terms of interacting with the media and um getting those two or three points across effectively uh.

Participant 23: So there is a really interesting training program called The Aldo Leopold Fellowships, um which was actually put together and funded specifically to train mid career scientists to speak to a broader audience other than just their fellow scientists.  Um, I have not been an Aldo Leopold Fellow, but I have seen it really just change people's lives in terms of their willingness to talk to scientists; or talk to reporters, and their understanding of the process.
Participant 11: Um, I have been getting some advice about it from some people and I think that's influenced me a bit.  Um, uh there is … so for instance, um David Lodge is a guy in our department who has uh taken one of these Aldo Leopold Training … do you know this program?  It's a program and I don't know who runs it, but it's for scien… it's training scientists to talk to the media because I think we are pretty bad at it and um they really push you to stay on message and to you know have a sort of clear message and agenda that you want to get across and keep it real simple and write your points out ahead of time before you meet with the person so you can get your message across.

Participant 22: There's an interesting program that I played a small role in developing but was largely developed by _________ (unintelligible from recording) who's not the the, uh, assistant secretary of commerce and the head of the NOAH.  Um, had developed with Packard Pugh Foundation Support and it was called the Aldo Leopold Fellowship and it was designed to identify environmental scientists, um, who's work or who's inclination put them in a position where they might need to talk to the media and talk to the public.

Participant 24 expressed a greater importance in informing the public about science in general rather than about his own research domain saying, “I think it's important that the public understands something about the discoveries of science and appreciate it.” This sentiment was also shared by Participant 28 when he replied, “Well I think it's important that we get our science out to the public, so I think it's good to talk to the media.”
Participant 10: I like people to understand what I do…so we have to use the opportunities to remind people and uh the general public that what we do is important, that what we do has implications on um, in case of earthquakes for example, policy development on urban planning, on big decisions…cities or states can or cannot make depending what their decision is, but the information is there so that's one of the reasons why I agree to do those interviews.

Participant 29: Oh to get the message out.  I mean it's pretty … Microorganisms are just absolutely fascinating and I think if people understood the role that they played in their lives and realized how important they were, everybody would be interested in them.

Participant 18: Well partly because I want to keep the monarch on the front page because I think the butterfly migration is endangered.  I think that we could lose the whole migration and to me it's a remarkable manifestation of biodiversity…. And the point is that I feel that our culture does not have a sufficient education and the understanding of biology.  And here we are a living organism on this unique planet.  The uniqueness of it is it has life on it and people just don't give a damn if it's all being obliterated.  So I think keeping the message out in front of the public is really important…

Participant 23: Well I think part of it is that, you know, the research that I do and that I am interested in, I think is policy relevant, and it's potentially important to managers.  I also know that managers and policy makers make decisions with the information they have, so if you are unwilling to supply information you shouldn't be able to criticize their decisions (laughs)…

Participant 16: And then I began to realize as it developed particularly in that healthy waterways journey that I went through is that having a public voice was important but put the science into the public discourse was actually important and to have informed electorate, an informed community was much better than the alternative and that in retrospect also, the reason I was able to affect political support, and, and, and very much of bipartisan or nonpartisan,… So it is one thing to understand nature but to use that understanding to affect social change, to support healthy sea grass, healthy corals, healthy coastal ecosystems, or healthy oceans, which is my kind of focus, I realized that it really is important to have a good public discourse about it…

Participant 9: I think that, you know, getting word out about science is a useful thing.  I think its – you know there is a sense in which the sort of world of a scientist is very focused and you know it sort of has to be.  Um, um, but if – you know, the stuff that we are doing – I work on – people are interested in ______ [redacted to protect anonymity] for sure.
Participants almost unanimously felt that the public is quite uneducated as a whole with respect to science. Some participants simply felt a sense of social duty as a teacher to expand their teaching outside the classroom. Therefore, these participants placed a high level of importance on what many referred to as “educating” the public or facilitating the public understanding of science, a public widely perceived by the participants as scientifically uninformed and uneducated at best and scientifically illiterate at worst. More about how the public’s understanding of science resonates with the participants will be discussed in the section dedicated to the research question on values.

The study conducted by Dunwoody et al. (2009) found that “public science communication also appears to be a world where scientists are driven by the prospect of positive, intrinsic rewards, by a sense that their participation can influence public understanding of science and the role of science in society…” p. 309. Within the Dunwoody et al. study, a scientist’s desire to be an active participant in the scientific education of the public was defined as an intrinsic reward. This study, however, found this motivation as not explicitly rewarding, but rather a sense of duty, role, or simply a good thing.

Participant 22: Um, I consider my classroom to have no walls.  I consider the world to be my audience and I consider myself teacher of mankind to whomever may listen and care.  Um, that's one and in that same context, um, one of the biggest challenges to being a proper citizen, a citizen of our country, a citizen of the world these days is to be properly informed so that your votes, your opinions, and what you do as an individual even day to day, um, is based upon a fair understanding of consequences and of important relationships between your actions, your nations, and the worlds and the sorts of environmental values that, um, many hold dear.

Participant 20 stated that he gives interviews to inform the public by exclaiming, “I think its to get our own message out that we get satisfaction from helping people understand the research, helping to value the research and what we are doing…” Furthermore, while commenting on the fact he believes the news media does get information to the public, Participant 20 also asserted that the public is too busy to get all the information it should get to be a more effective citizen, 
They are too busy doing what people do everyday just trying to keep – stay employed, get their kids to soccer practice, whatever, for us to expect them to be super-well informed on, on scientific issues, and its unfortunate cause I think we'd probably make better choices um in the politicians we elect and things of that nature if we were better informed.

Participant 7: One is that it's you know an opportunity to sort of I think get the information out to a broader audience and I think what we're doing is certainly is not you know, its neat stuff about animals.  It's about animal behavior and it's about why animals do what they do and to get that out to the general public, I think, is just generally a good thing to promote education.  Actually move that information from within the context of scientific articles and put this information more into the public realm, I think, is just generally a good thing.

Participant 14: …you know like I said with that NPR interview where it was sort of for educational purposes.  I sort of realized that oh, you know, this caught a lot of people's attention and now I actually have a chance to talk about lizards and what they do and I can throw in a bit of ecology and the importance of studying them and that sort of thing.

Participant 3: I come at this from an interesting perspective in that I do think that, you know, the reason why our culture and society in general tends to no place science very highly is because, you know, we've done a really bad job of trying to communicate to the general public and you know, we just don't do a very good job of trying to, you know, get the general public to appreciate a lot of things in science in particular in ecology or biology or whatever… And part of that, I think, is our own fault in that we've, you know, just done a very bad job of trying to communicate, you know, what science is, you know, what it really is about and what the benefits are to society in general.  So that's where I'm coming from on the whole thing.

Participant 11: But also it's a you know a societal question and uh an economic question and so uh it's something that I think the public should be really involved in and the only way they'll get involved in it is if they hear about it or think about it.  So, so I consider this to be not just a question of sort of pitching my work to a broad public audience, but having you know informing the public about something that they need to be informed about.

Participant 21: It's not much that I like to be in the news.  I guess, I guess it's because I think the public should know about science and these people are providing a service and I'm not, I'm not writing popular articles, um, and it's a noble enterprise that they're engaging in and I think I should help them to the extent that I can.

Passion/Excitement/Wanting to share/Giving back

Several participants expressed a desire to give interviews because they are simply passionate or really excited about what they do and they want to share their work and their findings. Thus many explained that their reason for giving interviews to the new media was simply because it is a way for them to express their excitement about what they do and, for some, granting interviews was a way of giving back to the community. Published scholarly material typically leaves little room for personal expression of feelings. 

Participant 1: This desire to do that, but it's more than that because you're really excited about it.  Umm, I used to get really, really excited umm was giddy about ______ [redacted to protect anonymity] and would really like other people to see them and see them so it, certainly that.  Umm, the funding comes from umm usually funding of basic research not applied research and it produces a product.  The product is a presentation or the product is umm an article in a journal, but somehow that doesn't seem enough or to me it doesn't seem enough.  And you'd like to communicate uh more directly with the public.

Participant 1 even stated a couple of times that granting interviews is a way of giving back to the community in which he/she lives and works, “You know, it's uh – you want to give back to your community.  I do it by giving interviews I suppose.”
Participant 9: And, I think that, you know letting people know the kinds of things that I am excited about frankly, I think is a good thing, I mean sure, and so you know if this stuff can be picked up and if people think its interesting and even if they could sort of get some joy out of it…

Participant 19: Oh I think that science is I mean it's fascinating.  That's another thing.  I mean, I love my science and that's the only thing that takes me out to the -45 degrees out in the ice and the dark.  Sometimes I think, “Why did I pick this career?”  But I think part of bringing the unknown, the excitement of exploration, the new animals and the type of animals you see.

Self-satisfaction/validation/fulfillment.

Participant 12: Um, I am sure that lots of us also talk to the media because, you know, for ego reasons.  It definitely feels good when people are interested on what you work on.  It makes you feel like – you know – the things that I did had some – I guess it is kind of the opposite.  On the one hand if what you work on is important then you need to be pushing that information out into the public to have it have an affect.  The other is when the public is interested in you, it validates the stuff that you work on and that feels good.  ………. So probably both.  I don't know – maybe the latter one is not ego, it is just kind of reinforcement for – “Oh, this is important, what I am doing, so I am going to keep doing it”.  That kind of thing.

Participant 3: Um, I'll admit it.  I enjoy seeing my name and my picture in the newspaper.  I mean, it's a, it's a, it's sort of one those things where you can publish these papers in these journals you know and you get on Google scholar and 2 years later you find 30 people cited you.  Big deal you know?  Who cares really?  I mean that's you know … that can only take you for a certain period of time, but you know when I, you know when some newspaper article goes out you know it goes around the world.  I mean, that's you know, I'll have to admit that's a you know that's sort of a self serving sort of thing.  It makes you feel good about what you're doing and even as I say this I realize that's not what I should be thinking as a scientist.

Participant 2, when detailing his experience appearing on the Today Show to talk about a research video on YouTube that had gone viral, added that that experience and news interviews about the video had been fulfilling because it had given him a opportunity to talk about his science. He said, “Even though the fun part is you know people looking at a shrimp running on a treadmill and listening to the whacky music that people put to it, we got the chance to talk about our science.  And uh that's been very fulfilling.” Participant 7, when asked why he grants interviews, gave several reasons, but his first reason was quite simple,  “I like it.  It makes me feel good.” Participant 14 echoed that sentiment, stating at the very beginning of his reply to the same question, “It's a good question and I know a lot of people who don't like it, but I'm perfectly … I obviously enjoy it.  I like getting my stuff out there obviously.” In fact, this sentiment was shared my by many participants who, at some point during their interview exclaimed that they enjoyed being interviewed by the news media. Participant 23, for example, after noting the importance to him of sharing his work with the public stated, 

I feel good when my work shows up someplace where it gets out to other people and they read it.  Nothing is more fun than getting an e-mail about a press clipping from a former student or something saying – by the way, you ended up in the Alaska something or other – you know, which I might not even know about. 

Extrinsic Motivations

Attention/Recognition

Many participants acknowledged that they like the attention and visibility of appearing in the news media. For some, just the appearance of their name in the New York Times, the Washington Post, or hearing their name on the radio elicits a sense of excitement. Reasons given for enjoying the attention ranged from simple narcissism to being grateful that the exposure has filtered outside the very closed scholarly community. Participant 17 simply stated, 


I guess I'm – I told you that by in large these interviews have been positive and like a lot of scientists I enjoy talking about my work and telling people how great I am, and so when I get going – mostly I am just walking around here on this porch with a cell phone, or cordless phone, having a delightful time and probably going on at somewhat too great a length compared to what the interviewer is after.

Participant 17 went on to indicate that the majority of his interviews over the past few years revolved around a controversial hypothesis he has posited with regard to climate change and its relationship to early human civilization.  The controversy has resulted in considerable attention by the press, which he enjoys. 

Participant 17: It's just in the case of this hypothesis, I like seeing it popularized.  I am confident that the more people look at it the more people will find that it has merit, so I have nothing to lose as long as we don't get into that group of people who want to politicize.

Participant 10: The other reason [I agree to give interviews] is visibility.  That's a purely selfish reason – but career wise it's not something one should neglect, so it's better to be interviewed by the New York Times and Washington Post and CNN, etc., etc. than not.

Participant 4: Well I think press is considered good, so getting press on your articles is considered a good thing.  Your name gets out there.  People are more likely to look at your article. Your bosses like it, it's good for the department, it's good for the school, um, so I was actually excited that I was, you know – most of the papers that we write, I think we recognize a handful of people ever read (laugh) because it is such a specialized field, and so it is kind of nice to think that this is something that people might actually be interested in.
Participant 3: Um, I'll admit it.  I enjoy seeing my name and my picture in the newspaper.  I mean, it's a, it's a, it's sort of one those things where you can publish these papers in these journals you know and you get on Google scholar and 2 years later you find 30 people cited you.  Big deal you know?  Who cares really?  I mean that's you know … that can only take you for a certain period of time, but you know when I, you know when some newspaper article goes out you know it goes around the world.  

Participant 3 admitted, almost apologetically, that he enjoys the attention of being in the news. He expressed an almost guilty feeling for thinking about the attention of the news media by stating,  “I mean, that's you know, I'll have to admit that's a you know that's sort of a self-serving sort of thing.  It makes you feel good about what you're doing and even as I say this I realize that's not what I should be thinking as a scientist.” In fact, he later exclaimed that scientists might pretend that it’s no big deal to get news media attention, but that in reality scientists like the attention. He claims that because scientists work so diligently at their craft and get little attention aside from citations, appearing in the news is viewed as an honor. 

Participant 11, after pointing out that communicating to the public is part of the social process, went on to state that attention from the news media is good by exclaiming, “And if you're good at [getting the word out about your research] and you can get the attention of the press and you can give a charismatic press conference and get attention to your work, that's terrific.  The more of that the better, I think (laughs).” Participant 7 indicated he likes the attention, for not only himself, but also for his university. He pointed out that his superiors clearly like to see his university get publicity about the work being done. “So in that sense I like it because it gives me a little bit of attention.  Now everyone likes a little bit of attention and I like that too so …”
Participant 26: And then the other one [reason for giving interviews], the other probably obvious one is you get attention for your research and, um, it's nice to get attention … you feel good about, wow people care about what I'm doing… 
Participant 26, like 7, indicated that his employer clearly enjoys the attention of his work appearing in the press, 

… and seems through my experience true that the university likes that as well right.  So, um, [my university], some random university (Laughs) gets on the news you know and they like that and, uh, you may get notes from the dean's office saying I, you know, I read this thing in the New York Times.

Participant 6 also indicated that the visibility and the attention it garners is important to him, stating 

Some of it [factors that drive him to grant interviews] is self-serving.  It is good, once again, for my local administrators to know that I am visable and out there and doing important work.  Um, you have to blow your own horn.  And I for sure want my department head and my Dean and my President to know when I have done something important.

Participant 20: ... in older days I liked the idea of it – yeah we'll be on TV, we will explain this, a few million people will see it, um, and we will have high profile to our research – but I'm not sure that's the case so much anymore.
Participant 27 simply stated that appearing in the press can be good in any context,  “You don't really care why your names out there, it's name recognition you go for ultimately.”
Many participants indicated that they receive feedback from the public and stakeholders outside the science and university community, and those that mentioned receiving this feedback also expressed self-satisfaction with it. This represents more tangible attention and something many were not uncomfortable with, though no one indicated that receiving such feedback attention played a role in their decisions to grant interviews. 

Reward

Being rewarded in some way for giving news media interviews could be construed as either an intrinsic or extrinsic motivation. Clearly, a participant who found giving interviews rewarding within the context of some personal satisfaction or a similarly intangible effect would imply an intrinsic motivation. From a literal, intrinsic perspective, only one participant (18) stated that he found giving interviews rewarding, “But you know, by and large I feel that in my dealings with the press it's been a pretty rewarding experience in general.” Therefore, a reward in this context refers to receiving something professionally tangible, perhaps in the form of promotion, tenure, or some other realized reward as a result of granting interviews. Participant 12 suggested that interviews help her academic career exclaiming “I certainly perceive that on my resume when I tell my bosses that my work or my opinions have been covered in the media, I think that is about it in terms of visibility.”
Participant 11: I'm a junior guy here and so I don't have tenure um and when I send in my annual report every year it does ask how much outreach you've done.  It does ask whether your work has been in the media and so it counts for something, but it's not you know um …

Participant 14: I mean, number one is that I'm a younger scientist and to have articles come out in the New York Times about my research is extremely beneficial to my career in terms of uh people knowing my name in the scientific community, um getting tenure, having things like media articles about you is key um all the way to getting grants.

Participant 29: Like the whole fame thing.  People think that, you know, if you're a famous scientist, you know, one big article in a magazine and one TV show is going to change your life.  And it doesn't.  It's never a bad thing.  It's always a productive thing.  Like the IMAX movie, I mean, that's the reason I'm here now with an endowed professorship because of the IMAX movie.  Um so you know it can have very positive effects um if it portrays you well and portrays your science well.

Participant 16: But once I appeared in the paper, I had that credibility with my family and with her in particular, but I think sometimes it's nice to have that sort of public affirmation.  I know that in my local community that people see me on television or read me in – read my quotes in the newspaper – you know it's not a bad thing to have that role in the community to be identified as somebody that is passionate about Chesapeake Bay.

Funding

Some participants correlated the appearance of their research in the press with increased public support for the research. In turn, they believed this increased support translated to increased funding. 

Participant 28:  Well I think it's important that we get our science out to the public, so I think it's good to talk to the media.  Um, because I think that helps us get support. … So my point is the more we talk to the public, the more they appreciate what we are doing, more able to support research and funding for research so that we could do more of it.  I think scientists need to talk to the public more often.

Participant 8, who hails from a small college, correlated the publicity that his college gets via public relations activities, press interviews included, with an increase in enrollment and funding.

…and to put this in perspective, I do this in part because we're a small college in a big urban market.  Um, in 2004 that fall, we had our largest freshman increase in enrollment we've ever had.  I had 732 interviews uh over the nationally and in some cases I was on the, on some local media outlet every day for about 4 weeks.  Um, we had our largest freshman class that year, our largest freshman biology class in the college's history.  The vice president and treasurer attributed uh thanked me for the PR and all that I had contributed.  We also won our division in football.  We also did other things, but based on uh what the admissions told me, 1 out of 5 people recognized the college name and whatever through the extended PR we provided.  If that's the case then, ignoring scholarship money uh over the four year, that 20% of the freshman class over four years was a 3.5 million dollar income.  So there was a real value to college PR that really was important.

On the other hand, Participant 7 had the opposite opinion stating “And one of the reasons I don't do it because I don't think this sort of media attention helps me professionally… And I also don't think that this sort of stuff is going to necessarily help me get funded.”

Policy affect

While most participants in this study engage in basic research, with little direct application to public policy, some participants engage in research that is more applied and thus has direct policy influence. Clearly, having a policy affect also indicates a certain level of importance, with respect to motivation. But most participants who stressed the importance of their own research or science in general did not explicitly relate the importance to applied policy. On the other hand, several participants did include a policy component in their explanation for giving interviews. 

Participant 21: Um the science we do here is more applied so it often does bear on the policy issues and I do a lot of advisory service on committees and so on so there is always the hope that if I communicate well with the media, it could affect policy in a positive direction.

Participant 15: Now my real focus is on trying to have an impact in a certain area to either educate the public or influence policy by making sure that the science that we know to be uh true or robust is conveyed to a broader audience.

Participant 10: Uh, and in particular in, I guess in geo-sciences, geophysics it's – there is not much coverage of what we do unless there is a big earthquake that kills thousands of people, so we have to use the opportunities to remind people and uh the general public that what we do is important, that what we do has implications on um, in case of earthquakes for example, policy development on urban planning, on big decisions ________ or cities or states can or cannot make depending what their decision is, but the information is there so that's one of the reasons why I agree to do those interviews.

Participant 16: …when you had people listening and people caring about what you were doing and having a public voice the community leaders would come to you and ask for advise or input, and so, to actually affect change the way I found useful was to have a public voice, so I consciously decided as we were developing this healthy waterways and simulate trying to emulate that in Chesapeake because doing this public thing was part of what I needed to do to be effective to have science application to apply the science.  So it is one thing to understand nature but to use that understanding to affect social change, to support healthy sea grass, healthy corals, healthy coastal ecosystems, or healthy oceans, which is my kind of focus, I realized that it really is important to have a good public discourse about it.
Participant 23: Well I think part of it is that, you know, the research that I do and that I am interested in, I think is policy relevant, and it's potentially important to managers.  I also know that managers and policy makers make decisions with the information they have, so if you are unwilling to supply information you shouldn't be able to criticize their decisions (laughs)…

Participant 13, when asked to explain his research at the very beginning of his interview, stated 

And, we also, I direct a program that tries to take the scientific knowledge that we gain from purely scientific studies and communicate that knowledge to policy makers and local governments and land managers so that we can both manage our resources wisely and spend our tax dollars wisely. 

However, when asked why he grants interviews to the news media, he did not list affecting policy as a reason. His preferred method for informing stakeholders external to his institution is to write opinion-editorial pieces and submitting them to larger, national media outlets, specifically newspapers (e.g., USA Today, New York Times). He stated, 

Um, you know everybody used to have a science writer or an environment writer or something like that and most individual media outlets have really done away with those kinds of folks, or they sort of share them, or have consolidated that kind of work………and (sniffs) so I mean this is why we write so many op-eds ourselves now because that's the only way that we can insure that, exactly what we mean gets communicated.  

Yet, surprisingly, when asked to talk about any expectations, if any, he has or had about how the public would use information he disseminates (either via op-ed pieces or via the new media), he explained that the hope is that the public and policy makers will respond to the information and act accordingly. 

Well, I mean, you know one would like to believe that as a scientist one our jobs is to communicate what we believe to be the truth to the public and that people will act on that information.  (sniffs) Uh, and when I say public, I mean general public will listen to what we have to say and say, ‘hmm, that's interesting, I didn't know that.  That's a good point.  I will have to think about that when I am considering policy.’  Or policy makers might listen and say, ‘hmm, that's a good point, that's important to know.  The next time we are passing legislation or making a decision on some spending, we will have to take that into consideration.’  

However, he went on to also state that he was not optimistic that interviews that he gives actually have any influence on policy decisions. 

And…I have no illusions that the interviews that I give are shaping policy or you know even reaching over to convince people who I would really, you know, whose minds I would like to open.  You know, my, my expectations for the ability of interviews in particular to accomplish that are not particularly high, so it's hard to disappoint me on that.

Yet, he also never gave any indication that his chosen method for telling the public what he wants them to know (via op-ed pieces) has had any impact or proven successful in that regard.  
Attracting students

Two participants specifically correlated news interviews with attracting students. Granting interviews about specific research may be viewed as good public relations. In fact, 

Participant 8: My interest is to … there's going to be somebody out there, some kid, seeing the interview we did on the Egyptian mummy that I analyzed, the amulets on that might just get really turned onto Egyptology.  And if they go to their history teacher or they come here or they go somewhere and they talk, they're going to realize they need to go to college.

Participant 16: Yeah, I will say a couple of things and that has to do with one of the things I've learned with my experience with the media is that it attracts a higher public profile and that I have been able to attract really good student as a result of it.  Really good scientists.  They are turned on by often knowing that what they are going to do, what they are doing has relevance, resonates.

Untrained to communicate

Many participants indicated that they, as scientists, are professionally untrained to communicate effectively with non-scholarly constituents. Deferring to journalists who are properly trained and who thus possess the necessary skills to effectively translate scientific and technical information for public consumption, many participants simply acknowledged and embrace the utility of the press news as the appropriate agents to facilitate science communication. A common theme throughout the interviews was an acknowledgment by the participants that scientists communicate using jargon that does not resonate with most of the public. 

Participant 29: Scientists are very good at writing science, but they can't write stuff for general consumption.  People wouldn't read it. … That's a rare thing in a scientist you know that they can take science and translate it into something that you know somebody would want to read.  So I think that there needs to be that understanding.  Journalists know that scientists are really good at what they do.  I think scientists need to know that they don't know how to do it better than other people.

Participant 21: Following up, uh being able to write in a way that um your story will be picked up, writing your own press releases, um (sigh) generating additional uh media uh coverage.  All those things um we have no training so we have to learn it through the school of hard knocks and there's no way of evaluating whether we're effective or not.  Um we just hope that we are and we're honest in the way we're communicating, but you know, scientists are often fairly introverted so we're not going to be great communicators to the public anyway.

Participant 23: Um, so, you know, I view the interaction of journalists and scientists as being extremely positive, uh, but a lot of scientists aren't trained.  They are trained to talk to other scientists, you know.  They are more comfortable talking to their peers, um and that's the whole nature of peer review and all the secret handshakes and jargon and stuff that impresses other scientists, but if your goal is to impress a decision maker, you need to speak in a different way (laughs) than if you are trying to impress somebody and get into the National Academy of Sciences or something.

Participant 9, while pointing out that some scientists are naturals at communicating with lay audiences, most scientists are not. 

I think that finding a conduit from scientists to reporter and building those links is likely to be the most efficient way of doing that.  There are some scientists, E. O. Wilson, Richard Dawkins (laugh) sort of, who have a presence that is broad enough where they really can address issues efficiently without any sort of intermediate.  I think that for the sort of normal scientist, if you will, that you need a bridge. Um, and the bridge is already in place.  It's called media and I think that if some how science can bridge with media that that would be most efficient, and you actually see that.  You know, there are cases where you know, really good, you know, news writers sort of, you know, take a position on ecological stands or whatever, evolutionary stands, and they basically sort of understand what science is doing and then present that to the world.  I think that is an efficient way to do it again because for most scientists it is just too hard to do everything.  Um, so its really, and I think in a sense it's a win-win situation because for media, you know media has the knowledge of how to advertise this information and scientists have the knowledge that can be advertised.

Participant 30: Well you know there are a few prominent scientists who say we are sort of shirking our duty by now working hard to publish our findings and present them in the way the general public, uh, can easily understand them but I don't agree with that.  We all have different talents and skills and some people happen to be very good at that and they are also good scientists. My doctoral advisor is one and he is also a popular writer and he does it well, um, but most scientists aren't' very good at it.  Most people aren't very good at it.  It takes some skill to be a good writer for a popular audience and takes a lot of skill to write on the subject of science for a popular audience.  So to me it would be a real waste of person power for most scientists to be devoting a large part of their you know productive time to translating their work you know for the general public especially when there's an entire group of people who are trained to do that and they make science writers.  So to me the bigger issue on where we should focus our energy is not a good nexus between scientists on the one hand and science writers on the other.  The science writer's know how to get information and do a good job of getting it.  Let them worry about it presenting it.  I guess.  I mean I don't know too much about how science writers are trained but I know they are trained.

On the other hand, Participant 4, while still willing to give interviews to the press, has not gotten comfortable enough with them to suggest that journalists are the best agents for communicating scientific information. Not because of the training that journalists have, but because of a lack of trust that the press will be accurate. In fact, she prefers to communicate directly with the public in the form of public forums and seminars.

I mean its – most of us are pretty passionate about what we do, as an ecologist, environmental biologist, I certainly am, but I feel that most of what we do we are not trained to write popular press – we don't really know how to do it very well and the interview process I've experienced and others say the same thing, we get misinterpreted or they grab on to the one thing that they are interested in if they come from a bias viewpoint in particular, so I feel like most of us are hesitant to get word out to the public or we don't have the right avenue to do so.  Um, I am much better doing it in a public seminar situation where I can take the time, I can build the story anyway I want to build the story, and I can emphasize what I want to emphasize.

Though beyond the scope of the study to measure motivational dimensions, i.e., strength of motivations, it is clear that certain factors suppress participant motivations to communicate with the press because nearly unanimously the study participants do not directly solicit the press. With the exception of participant 13, who regularly initiates contact with the news media via submission of opinion-editorial pieces to large newspapers, participants disclosed that they do not solicit the news media to give interviews and, in fact, many expressed that doing so is inappropriate for their profession. More about this component of the initial engagement is addressed by research question three (R3). 

Values

R2: What are the values that embody these motivations for communicating outside the scientific institution?

Recalling Rokeach’s definition of values from earlier, that values are standards for our actions and our thoughts, it is clear that the participants in this study place a premium on communicating science to the public. As noted and discussed in the previous section, participants were motivated by a variety of reasons to engage with the media and even the public directly. It became clear throughout the analysis that values such as truth, honesty, integrity, accuracy, relationships, public trust and public understanding are all echoed throughout the interviews as the participants provided their own explanations for the importance of science and its role in society. 

While values are a scorned component of objective scientific research by the science community, the application of science results to the social fabric is value laden. Therefore, many expectations exist for what values are important and which ones are infused in the use of research results. 

Informed public about science

Values expressed by the participants indicated that they see their research and that of their peers in the scientific community as an important social component. As the ultimate sources of scientific information, participants in this study are well aware of the role they play in the public understanding of science. In fact, a recurring theme of the interviews is that participants believe that the public should be more informed about science than it is. Thus, the participants invariably embrace their role as a key component in educating and informing the population. In fact, all the participants went to considerable length to describe and explain what each thinks the public knows, does not know, and the normative for the public understanding of science. As evidenced by their motivations to grant interviews, the participants clearly value an informed public, at least with respect to science. 

Participant 24: …the advances of science have transformed our view and understanding of the world in ways that are far more important then the technological accomplishments so that people in all areas of endeavor from history to sociology to whatever can think thoughts and dream dreams that would have been impossible to anybody in the 19th century.  The most important aspect of 20th century science is not the fantastic technological developments it's the fact that they've transformed our world, our view and understanding of the world and people, you know, do not appreciate that contribution.

Participant 12 echoed what many of the participants expressed in terms of basic science understanding and its importance.

I also …….. have a pretty pessimistic view of science education in this country and I have a pretty pessimistic view of people's understanding of emerging scientific issues. … I do think that some of the way that our political system is structured and our economic system is structured, that the cues that people perceive on a day to day basis sort of undermine their ability to appreciate and understand some of the issues that we deal with, so I feel often like we are battling against what people might otherwise think – if that makes sense.  Like, um, and I do really worry.  I have a three year old kid and so I have become a worrier.  I know that's part of being a parent, but gosh, I worry about the future.  I worry that we are going to live in this like – paved over world where people don't go outside and I think that is going to be a real bummer for the kinds of things that I do because we are trying to explain to people what values come from nature and why – say conservation of species or they are worrying about how organisms respond to climate. … We need to explain to people why the natural world has value. ….. and I guess we are on the forefront of that because we are actually out there studying and seeing it.

Participant 26 thought the public should know as much as possible about science, stating 

I think that that so much of our society, our healthcare, out engineering of just about everything we use in modern society depends on science on one level of another and that, um, scientist aren't great communicators over typically and so they have been poor advocates for themselves and therefore the more that society can know about what scientist do and the important of science the better. 

Participant 4: Because, I mean I am really biased about this, but I do think that without science right now we are kind of screwed.  Um, with things like climate change, all of the pesticides and herbicides that we use and put all over the place, you need science to develop those pesticides but you also need science to figure out what to do with the runoff.  Working where I do we have a lot of contaminate issues.  I think, you know people like to travel to pretty places.  They like to go to the mountains, they like to go to the rain forests, they like to fish, they like to hunt, and they forget, or just never know, that all of that's going to go away and science is critical to keeping that there, and even if you don't like the outdoors, if you want a hybrid car or you don't want fuel from Iraq, all of this is science, so we need to get people not to be as afraid of science but also to appreciate that without it, you know, there is no medicine, there is no plastic, there's nothing, so……..

Participant 6, while explaining the uncertainties that abound in his research and the importance of clarifying them to the public stated, “And I think that's important in public policy because um very often um it requires a bit of science literacy to understand how to live in this world.” He further points out that uncertainty is a common and accepted component of scientific research but that it is difficult to convince the public. 

This is a perfect example of where we have to live with a little margin of uncertainty and science literacy helps people do that.  I don't mean to be a big relativist grey mush here.  That's not what science – what science really does is try to seek the answer but in getting there we have to be very comfortable with a high degree of uncertainty along the way.  We have to be able to hold our conclusions loosely because tomorrow they might be all upset and proven wrong.  That is the hard thing top get across to the public.  Holding conclusions loosely, always being willing to revise your conclusions, being comfortable with uncertainty, and a scientifically literate public can do that.

Participant 12’s thoughts on what the public needs to know paralleled Participant 6 with respect to uncertainty, stating 

One if we could get people to understand the value of living systems….I think so often we think that the built environment could substitute for ecological processes, and in some cases it can.  But in many, many instances it can't.  So I think we need to articulate to people what living systems do for humanity and why they are important.  I would love to have people better understand uncertainty, how it is that we can know something and not know something at the same time, because, uncertainty in the policy world gets used against scientists and science all the time.

Participant 21: What else would I want to communicate?  I think um the harder thing to communicate is this uncertainty issue that we've already addressed is that hypothesis driven science is open to alternative views.  That doesn't mean that everything's correct, but those alternative views occur in a constrained environment or a constrained realm of possibilities.  And so this definitely comes into play with climate change that yes, some of our understandings of the mechanisms that underlie warming are under debate and people have different views about that.  But the warming itself is going to define all the questions.  That would be, I think, a pretty good example that type of situation.  And the public has a hard time understanding that and I think sometimes the media doesn't help.
Participant 29 expressed a nearly identical sentiment as Participant 26 when asked what the public should know about science. She quickly responded, “Everything.” 
Participant 28: If you look at all the measures of literacy like how much facts you know, and things like that, um, the amount of literacy in the American public hasn't changed in fifty years despite all we've done to try to bring science to the public. …Those kinds of things I think if you make people appreciate what science does for them, you know half of all the laws passed by Congress have either a technological or scientific aspect to them.  If you have an unscientific public you actually threaten democracy then.  So I think that keeping a democratic form of government going requires at least some minimal scientific literacy, which is mainly an appreciation of the benefits of science in their lives, then people can learn the details if they want.  I think that's the most important thing.

Participant 11: It should be so much higher of a priority than it is.  Um, uh and people are getting more inclined that way.  Um, I thing that there has been a shift in academia away from this idea that uh you know work … talking to the media or talking to the public is you know not serious or not really a part or it's like some service thing or like some minor thing that you might have to do or like a nice guy would do that, but it's not really a serious part of your work to people who really, really take it seriously.  Um and um the stuff that we're doing is critically important.  There's no question about that especially if you're an ecologist, but gosh I think even if you're a string theorists, it's really important (laughs) you know?  And (clears throat) and a lot of people are really interested in that.  Um and they don't have access to it, right?  Um access to cutting edge, interesting science for the general public is really low.  There are some good TV channels out there, but not many and there are good books for the general public um but all this stuff … 

Participant 2: We have annual meetings in January and last year we met in Boston and our keynote speaker was Ira Fleta and uh it was, it was and uh I went up and talked to him afterwards, but he said all of the things trying to engage science the science community into doing a better job explaining what science is and what it isn't to the general public and I've always thought that was important, but it seems like that's becoming even more important because of the internet and all of the media that are out there and especially our political system where people are so shrill about everything.  You know, communicating ideas is something that I've always valued.  You know, as a teacher, an educator that's what we do.

Relationship


Within the context of the current study, relationships that are born and fostered through interaction with press are differentiated from relationships born from what has been referred to as the invisible college (Crane, 1969; Crane, 1972; Price, 1966). The notion of an invisible college is born from the internetworkings of scientists within academia and represents the micro-social engagements that facilitate the diffusion of science knowledge. Referring back to Shannon and Weaver’s communication model, “…the informativeness of a message is that property which reduces uncertainty in the intended recipient” (Pao, 1989, p. 7). Helping reduce uncertainty is the ability to be clear, concise, and nonredundant. Communicative engagement is typically born from the need to increase information value by reducing uncertainty. As the aforementioned values indicate, the activities of science can be difficult to communicate to lay audiences, hence the need for scientists to work with news producers within the press to explicate and clarify. In fact, the need for the communities of science and journalism to work more closely together is reflected in Hartz and Chappell’s 1997 report, which called for stronger, longer term relationships between scientists and journalists.


Participants that have established professional relationships with media agents expressed a ready willingness to engage and give interviews, suggesting that some comfort may be derived from the familiarity with particular journalists. Many participants clearly valued regular engagement with the same journalists over time as evidenced by the interviews. 


Participant 21 discussed a recent interview he had with the local press and it was clear that the relationship that he had established with the local reporter was important to communicating his research.

I've had a long history with him, probably 15 years relating to sturgeon issues so he often comes back and is interested in a sturgeon story.  Carl's quite good.  What he'll do is actually send us the article um so that we can see how we're quoted.

Participant 12: I have a relationship that I have sort of built with – that is another media source – books.  Recently I have been working with a woman who is writing a book and I am in her book and she and I have spent a lot of time together.  She came to visit us in the field – you know, was with us for an extended period of time – multiple days.  We went out to dinner, we had drinks – you know I have seen her at several meetings – we have had lots and lots of e-mail correspondence.  I kind of think of her as a friend (laughs), but I also know that she is writing this book, so on the one hand it has been really, really neat to be more open with one another.  I think that she has learned a lot more about what I think and why I think it by spending more time with me.

Participant 8: And I've even had to gotten to the point where I've developed relationships with reporters where if there is an insect outbreak, they will call me because they know … If I cannot help them, I will give them the name of somebody who can.  That, I feel, is important.

Some of that relationship value is reinforced via the trust that results from fostering these relationships. 

Participant 15, who holds a particularly high position within his/her institution, expressed considerable concern for the importance of trusting the press. Several times during the interview, this participant talked about being cautious about the words he/she used when giving press interviews. Clearly, this participant placed considerable value on relationships with journalists and the comfort good relationships bring. When recalling a specific press engagement, the participant described the event thusly

Um very relaxed.  Um I knew the reporter.  I trusted him so I didn't hesitate to return the call.  Um I knew he was extremely well informed on the topic.  He asked questions that were incredibly intelligent um and it was uh more of a conversation.  Um they're not always like that, but that's how that one was.

Participant 29: And you know you … I think the important thing is to build relationships and maybe that's why local newspaper isn't as strong a medium because usually, you know, the interview is half an hour to an hour long and that's the entire time that you have with that person.  Whereas if you do like a television show, you usually spend a lot of time before working with these people on building whatever you're doing and then you have the relationship of actually filming it and you get to know the director and the editor and you can actually develop a trusting relationship where they trust you and you trust them and then they give you the input.

Participant 24: By the same token, you know, scientist I guess reporters have some reluctance just to go out and in general, uh, try to form personal relationships with scientist on the hope that this will pay off in terms of future kinds of things, but it does.  I mean it's like, uh, you know, personal relationships play a big role in every area of life from, you know, how much money you get and how you, you know.  One time somebody in the governor's office told me said, ______ [redacted to protect anonymity] the one thing you need to learn most is that every area of government gets more request then they could every fund.  The things that they end up funding, they fund on the basis that they know personally this guy and that when he says something you can believe it and that he's going to deliver on what he says he can deliver on. 

Participant 5: Well, I think uh I think news media, the news media as a collective um operation is run by people and people vary and it so often depends on who you're talking to uh and how good that individual is and of course you do develop a trust in certain individuals.  Like there's an AP person that when he gets in touch with me, I feel very confident that he'll do the best thing he can and won't try to sensationalized something that shouldn't be and um and so I think it really gets back to who's doing the reporting for the particular medium.

Participant 5 later explains more about knowing who he’s interviewing with and the building of trust, exclaiming

Like I'm trying to give general answers and we both know that so often what makes or breaks it is the personality, the professionalism, the background of the individuals involved uh that personality does come into play.  And I mean, I guarantee you and you know that too, there are journalists, some journalists like to work with some scientists more than others just because they're easier to get along with you know.  And uh we would all like to think its 100% objective, but it's not.  It's um … there's a personality component there and I think being uh open and honest with journalists is the best approach and some people are too cautious about that and some journalists are too dangerous to do that with.

Participant 17 also expressed an issue with trust, especially with regard to getting to know who he is interviewing with. He said,

Sometimes with people who are writing for lesser known journals or newspapers, uh, or rate view interviews, I get them too, um, I start off fairly cautious because the climate change issue is so controversial that I – I like to make sure that I am not talking to somebody that's going to spring a surprise on me, you know, get me talking and then use my words out of context. You know you need a level of trust.  So when the conversation veers into modern and future climate change, which it often does, because my hypothesis is about humans starting to affect greenhouse gas levels thousands of years ago and that just naturally leads into, what are we doing now, and what are we going to do in the future?  Um, um, so if I don't know the person and it's a local radio station or a far away newspaper that I don't know much about, I'll start off cautious, but I usually come to a time of trust.

Participant 16: I have a very long job title and a very long institutional title, so it gets really – it's typically screwed up, so I usually you know try very hard to get that particular bit right, um, but um one of the things that I learned in that process is how much trust you have to put into the reporter, because you usually are saying a whole lot and they are picking and choosing what they are going to use and they can make you look like a fool or they can make you look like you are really smart, so I feel like it is really important to build up a relationship so that (laughs) they will cast you in a good light, not a bad light.

Participant 16 later reiterated the importance of scientists and journalists building relationships, stating

And you get a bit of – you build up a – I mean its, you spent time out in the boat, you get a chance to know something about the person and you build more of a personal relationship, which I think counts for later so you understand these people and their motivations and what they are doing.  

Participant 2: The uh members of the press that I know and some of them have moved on to other things around here.  They've always been very responsible in when they talk to, when I've seen them talk to our faculty for example.  They really do explain things well to them and you know I can't use all of this, but I'm really interested in this part of what you have to say as sort of background.  And I think they've done … at least the ones that I've seen have been very good about it and very responsible.  Um, I think when that happens there's an element of trust that develops so that people, the scientists uh feel more comfortable in talking with them.

Participant 7, while explaining why he does not typically give live interviews, stated

And I also agreed to do that because I know Thane and I respect his work and if he wants to do this, then you know uh I would help him because … So that personal connection certainly helped me just move right ahead and not hesitate to agree to do it, but I would have hesitated certainly if it was live and I probably wouldn't have done it and probably wouldn't do a TV interview, live anyway.

Information/personal integrity


As a group, the participants in this study seemed to parallel past studies in which scientists have expressed dissatisfaction with the news media because of misrepresentation, inaccuracies, untruths, and imbalance. Accounting for the trepidation that many scientists exhibit with regard to news media interaction, these factors represent a value characteristic manifested in the willingness or unwillingness to disseminate scientific information to the public via the press. In fact, many participants explicitly stated that the press often has an agenda when they solicit interviews and one that the participants think runs counter to the information the participant is trying to convey. This agenda-setting accusation is something that the participants expressed considerable dissatisfaction with. While it is beyond the scope of this study to rehash the various reasons for scientist/journalist discord, it is important to understand how such discord is expressed in terms of values held by some scientists. 

Participant 10: But again it's my bias as a scientist I think that there is always an accurate way of saying something simple and it's not because you are talking to five year old that you should not say something that's accurate.  Um, and so this notion of accuracy to me is very, is very important.  You know.

Participant 26: Um, its easy to do something short, uh, and perhaps inaccurate, and scientist are sticklers for getting things right and, uh, there's good reason for that in our field but journalists I think are a little less so because if you get something wrong in science, um, there's many people who will be rewarded for revealing that in subsequent publications saying actually I redid your experiment and you were completely wrong.  Um, if you get something wrong in journalism, I'm not a journalist so I don't know, but I do know that you sell your story the day that it comes out and unless, and I would say in general you know when, as an analogy say you defamed somebody or you say something inaccurate and that is very, um, derogatory to a person, the damage is done and it can't be removed by going back later and saying actually I'm going to see in science if you did that, it you made an error.  The correction would get as much coverage as your error.

Participant 4: …so in the case of this particular paper um people interpreted it alligators being monogamous and they therefore wanted to run with that and say they are just like birds, and that means dinosaurs were monogamous – and I get why that is interesting to the lay person, but it's a misinterpretation of my data, and I was guarded because I don't want fellow scientists to think that's what I thought.  So I was always afraid that if I just said the wrong thing that people, my colleagues and people who judge me and review my papers, are going to say, whoa!  Does she really think that this meant that or she made that big of a deal out of this.

Participant 6, who takes his work very seriously and is thus highly conscientious about how it is portrayed in the news media, commented on a gross inaccuracy that occurred when he conducted an interview with a prominent television network news journalist. The participant reiterated the importance of accuracy with regard to his own integrity.

Participant 6: It is so elementary it is almost, shouldn't even have to say it, but get your facts right.  Don't presume anything when it comes to the content of the story. And a perfect example is this Bill O'Reilly example.  When I was talking about honey bees and they just grabbed the nearest canned footage they could and it was yellow jackets.  That is – the reason that was even more egregious is because that harpooned the very heart of the story.  They couldn't have made a worse mistake. So content accuracy always has to be number one.  

Participant 22: I have frequently been interviewed by people who have an angle that they want me to get into that's not my story.  It's their story and I guess that's only fair except to the degree that they want to take stuff out of context and therefore not give the complete story and, uh, I was surprised when that happened first but I'm not surprised when it happens any longer and I'm not particularly, um, pleased by it.  Sometimes I'm resistant.  You know somebody is on the phone and trying to get me to say something categorical about something and I continue to tell the grey and refuse to do the black or the white and I've had ones.

Participant 3: …but my … the thing that always happens is when I'm sitting there watching the um whatever, the TV spot or I read a newspaper article, I'm always very concerned the first time to see whether I said something stupid or whether you know something got misconstrued, something got in there that I didn't say or something like that. … 

Participant 3 went on to reflect on some his colleagues and his understanding of how they approach the press with trepidation for fear of their research not being portrayed accurately. 

Well, first off you know I think um you know being willing and able to talk to the media is one thing.  As I mentioned before, I have a lot of colleagues who just won't return calls to the newspaper.  They don't want to deal with.  I mean, it's uncontrolled.  They're very highly concerned about what's gong to emerge and like you said, they may not get a chance to review it to make sure every word is factually correct and so that I think is the … and their concerned they're being misconstrued.  They're concerned that you know their reputation will be marred as a result of errant comments and things like that so all these things, I think make a lot of scientists hesitant to interact with the media.

Participant 25: I got no problems just calling somebody up and saying ‘look, you know this is flat wrong and I'm not going to interview with you anymore because we went over this’ and leave it at that – they won't do that.

Participant 24: I guess I try to think through more carefully what's said, uh, so that I'm accurate about what I say and I do try to insist on getting them before they go to press and getting something that I can see just to see how well they listen to what I had to say, and you know the other aspect of it is you say things as you are talking to somebody and when you see it in print you realize you know that's not what I really intended to say, uh, because it's not always easy as you're, you know, in a 45 minute conversation that you said everything exactly they way you thought it ought to be said, uh, which is why in general if I'm giving talks I tend to write out what I want to say so that I make sure that everything that I say is not only accurate  but what I intended to say.

Participant 18: You know, it's sort of interesting to think if say 75% of the articles are written on the monarch butterfly have at least one error in them, maybe a serious error, probably 75% of all newspaper articles have errors in them.  And they are one of main foundations of history as time goes on and therefore I think it really behooves the press to try to get it right and to do their homework ahead of time and not just go for a story or to go for an angle on a story.

Participant 15: … I have learned that um depending on the reporter, the exact words you use can be incredibly important because they can be taken out of context and the ones I trust don't do that, but if I'm not sure, then I have an expectation that that could happen and so I'm very careful in how I choose my words.


Protecting personal integrity and reputation may be secondary. Some participants stressed the importance of an accurate press product and clearly valued such when making interview decisions. Yet participants also largely dismissed the professional ill effects on them when facts were misstated or the product was an inaccurate representation. It should be noted that, while many participants lamented poor, inaccurate reporting, many also said that the science community and even themselves are sometimes to blame.

Engagement Assumptions

R3: What assumptions do scientists make about their communicative engagement with the press?

Many cues abound from the motivations and values uncovered in this study that seem to shape the views of physical/natural academic scientists about their engagement with the press. In addition, these cues shed considerable light on how the participants view the general public, those who consume the news. In fact, it is clear that these assumptions shape the motivations, expectations, and values that the participants expressed in this study. 

Engagement should be press initiated


Few studies have examined the initial process of scientist/journalist engagement; instead they focus on the outcomes and results of the process.  The typical engagement begins with the press initiating contact, negotiation of and discussion between parties about the specifics of the interview (when, where, how, etc.), followed by the interview engagement. In fact, only one participant of this study indicated that he initiates press contact and this is only in the context of contacting large newspapers through the submission of opinion and editorial pieces. Without compelling evidence that established rules exist for the engagement process, the lack of initiative by participants to contact the news media suggests that scientists assume and even expect that press contact will be solicited by the news media. Several participants indicated that they had not thought about an engagement protocol, which suggests that an underlying assumption exists for the initiation of communicative exchanges. Though many participants indicated a willingness to solicit the press (yet do not), those that expressed unwillingness offered a variety of reasons for refusing to do so. 

Participant 29: So I think the scientific community is realizing that they need to play a role and that they have an important contribution to make getting them motivated to do that.  I think it's happening because like the National Academy put out a report about, you know involvement of science in outreach and how especially top level investigators need to be reaching out and working with media outlets.  The biggest problem, I think, is that they don't know how to do it.  Like um it's funny, you talk to people.  I guess the scientists like talk to people and they say, “Well, how do you do that?  Did you call them up?”  You know.  “Did you call these people up and stuff?  And it's like, “No, you wait for these media to come to you.”  But uh establishing those connections, I think, is hard.  You know?

When asked his thoughts on scientists soliciting the news media, Participant 25 expressed an unwillingness to do it himself, but indicated that his colleagues often do. 

I'm against that.  I think it's – I'm not going to say unethical, but I think it's unprofessional.  If you've really done something good and of interest to the public or the scientific field or whatever, people are going to find out about it.  And if it's that important there are really smart good reporters and news media people out there that can get a reading on the significance of it and if they want to know something they will contact you…

This participant went on to state that soliciting the press is “show boating.” When asked to explain that term, he described that the “drug of choice” for some scientists “is really exposure through the news media (laughs) and uh, they need that fix all the time.” Though not expressed using the same term, other participants shared a similar view by using other terms, lamenting colleagues and other scientists who are “selling” something or “hyping a subject.” Clearly, some participants equate initiating press contact with promoting either the self or a product. Yet, these same participants failed to explain how describing their research findings to the masses differs from promoting it or “selling” it. 

Participant 30: I've never thought of it.  Um, why haven't I done it? Is it that I don't care enough or but I assume he knows this and this is…..  I don't know.  Um, you know some people like publicity and I in general don't think hyping something is good but if there's a great story in the news media and you want them to know about I don't guess there's nothing wrong with calling them up.

Participant1: I wish they wouldn't because when a scientist solicits something about their research, they've got something to sell or I think they have something to sell and the something to sell may be as simple as getting the next grant.

Participant 26: I don't see anything really wrong with that.  Um, I could imagine, I think it depends on how much someone's trying to sell something if you know what I mean.  Um, I think the best, my thoughts on that are the story should sell its self in a way so that if it's interesting enough people are going to be interested in it.

Participant 28: Well, then you get into problems of conflict of interest.  Um, you have to wonder what is the motivation of that scientist who’s doing it.  Um, why does he want to get to the media?  I think that raises questions in the public eyes too.  You know, what is behind the reason.  And that, I think, can sometimes work against you rather than for you.  I think it's much better to have somebody advocate for you as independent and not connected with the research and then let the media kind of decide whether its news worthy or not.  I am uncomfortable going to the media um, directly.

Like Participants 25 and 29, Participant 20 simply assumes it is the job of the media to come to him. In fact, because many large universities have a media relations unit, research activity often gets the attention of the news media via institutional press releases. Participant 20 indicated that he relies more on such institutional initiatives rather than soliciting himself, stating 

Uh, there's enough, there's enough interest.  I think in all of this university and actually at UT and um NSF, if they know they are putting out – they, they do the solicitation on our behalf, so I don't think I have to do that much, like I don't call up a newspaper or magazine and say, hey we are doing something interesting, maybe you'd be interested in that.

Participant 13: We never call up reporters or say, hey you need to write about this, or something like that.  (clears throat) I find that most reporters don't particularly respond positively to that kind of suggestion anyway, and so you know, we, I can't recall ever doing that.  I, certainly, after a reporter has talked, called me to talk about something, I have said to the reporter; hey you are on the wrong track.  What you really need to look at is blank, but that……..you know……..we have never solicited that kind of media interaction before, and we really, quite frankly haven't had to.

Media relations departments are utilized by many of the participants who work at institutions that have them, and those participants indicated that they are happy to work with them. However, the role of such departments and units is beyond the scope of this effort other than to recognize that they often do serve as facilitators of engagement. 


Participant 3 indicated that he has never solicited the press and that he thinks it is a bad idea, saying,   

No, I never thought about doing that. (laughs) No, I've never done that. (laughs) That would probably not be good practice I don't think. (laughing) I teach a graduate seminar in communication and science and that's one of the things that I list as not a good idea. (laughs)

When asked why he thought it was a bad idea, he exclaimed that scientists should not engage with the press until the science has been appropriately vetted via the peer review process, a view many other participants shared. However, soliciting the press is not necessarily indicative that the research and data have not been vetted. Participant 3 went on to explain that, in his experience, the press will often contact him to discuss his findings, yet press inquiries about his research will stray beyond what he has directly found. Like other participants, he made it clear that scientists should only provide information about what the data says unless specifically asked for an opinion. 


In general, the participants do not solicit the press. Though some indicated that they have, several participants expressed a willingness to do so and even openly advocated for doing so. Participant 21 will solicit but is cautious about it, “Um I try to be a little delicate about it, but I uh I've solicited.  I've kind of suggested ideas to them.”

Recalling the importance of building relationships with members of the press, some participants expressed a willingness to solicit journalists but only if they have a certain familiarity with them.

Participant 23: Um, occasionally you develop a relationship with a reporter and you come across something in your research that you think they would be interested in, so you might call them and say – and maybe your own research or something that somebody else is doing – and you say – have you heard about this guy at Santa Barbara that's doing this really cool stuff? – and sometimes it could be self-promotional and you just say – I know you have been sort of following my research in this area and we have this new paper coming out that you may want to be aware of…

Participant 15: When I know I have an important paper coming out, if there are reporters I know, I've sent them an e-mail.  Like I know the environmental person at the Washington Post and I know NPR people and I'd send it to them and say, “In case you're interested.”

Participant 15 is even willing to contact the press for colleagues, if he/she believes there is something interesting enough about the colleagues work.

Yeah and I've even pitched stories for other people so I told you occasionally I will send _____________ [redacted to protect anonymity] or someone an e-mail saying, “I think you might be interested” and if I know a real cool finding is coming out by a colleague, I will send them sometimes that information and it occasionally results in them following up.  I found that generally reporters want to know when there's something coming down the pike and so they like to get that.  They won't always do the ones you suggest, but they encourage that.

Participant 4, who of the 30 participants has engaged in the fewest interviews with the news media, indicated that she has solicited the press on one occasion, but does not regularly do so because she feels her own research is not news worthy, saying “No.  I (laughs) it's not good but I usually just assume that what I am doing is not going to be that interesting to most people and so I don't think about press.”
When asked his thoughts on soliciting the news media, Participant 11 enthusiastically endorsed it. However, he advocated doing so in the form of calling a press conference rather than endorsing directly by initiating contact with a journalist. Nonetheless, participant 11 strongly advocates communicating science to the public even if it means finding ways to get the attention of the press.
Participant 11: Oh, I think it's great.  I think they should be doing … I think they should be doing more of that.  There's nothing wrong with it I don't think.  If you find some amazing thing out and call a press conference, I think that's good.

Participant 17: I've been teasing a guy at the New York Times that one of these days he is going to have to cover my stuff.  One of his colleagues did briefly six years ago, but he just hasn't quite gotten to the point of believing it.  A few times I have bumped into him I've teased him that one of these days I am going to get him to cover my stuff, so I will probably send him a heads-up and he will probably ignore it, but that's pretty low level maneuvering (laughs) compared to what goes on in the world. 
Communicating only with appropriate training


Throughout the interviews, participants expressed the importance of communicating with the public, either directly or via the news media, and even often expressed a sincere willingness to do both. However, the barrier to direct communication other than public speaking is that many participants feel that scientists lack the training and thus skill to be able to communicate with the outside the scientific enterprise. Another assumption that emerged from this study is that the scientist/press engagement process might be enhanced with proper training. Though many expressed a willingness to engage with the press (and they clearly do or they would not have been asked to participate in this study), special training to communicate with the public and press does not guarantee such engagement. However, participants often assumed that appropriate communication training would perhaps mitigate some of the anxiety or difficulty in the engagement. Though Gascoigne and Metcalfe (1997) found that formal training and assistance in communicating with the news media make doing so more comforting to scientists, no participants suggested, implicitly or explicitly, that such training would make them more comfortable with the engagement process.  Acknowledging that communicating with the news media is important is one thing but assuming that special training will facilitate the process is another.  In a study about the factors that predict scientists’ intentions to engage in public science activities, including appearing in the press, Poliakoff and Webb (2007) found that one reason scientists do not participate in such engagement is because “they feel they lack the skills to take part” (p. 259).


When asked what he thought scientists might do differently or better to communicate science, Participants 21 replied.

I think we could … I'm not a professional in this so it's difficult, but there are opportunities that we … When we become a scientist um even like you doing your PhD, um the old model is that you have to show that you're capable of forming a significant question and individually pursuing that and coming up with high impact findings.  That's a very individual process.  It doesn't train you well in any form of communication other than writing a paper and standing in front of a committee and getting grilled. … the whole career track doesn't train you well for communicating with the public so one idea would be to um better develop sign of communication training skills uh during uh our training of scientists or even after our career… so what I did would be to um better develop sign of communication training skills uh during uh our training of scientists or even after our career.

Participant 28: Well, I think they should take some training.  For example the Ecological Society holds workshops on how to talk to the media.  Um, maybe we should have more training on how to communicate science to the public.

Participant 22: Um, but when you move scientists outside the academic arena, outside the professional arena, um, it's rare when they know how to deal with those different audiences, um, and politicians and in the form of legislators and stuff and congress people, are an audience that some of us deal with but it's really a different one.  You've got to learn how to communicate effectively to them.  Many of us deal with managers like fisheries managers, environmental managers, and there too it's a different, it's a different audience and the public at large is an audience.  Um, the jurors or the judge in a trial is another different audience that scientist often needs to respond to and, uh, typically our training and often our experience isn't there to self train us in delivering it.
Participant 17 suggested that becoming more comfortable and better at communicating science is learning to communicate with less jargon that pervades science information flow within the science community. Recall that many participants are familiar with the Aldo Leopold Fellowship program that trains scientists to communicate with the public and the press. Participants clearly have motivations for communicating with the press and many assume that being better trained will facilitate scientist/press engagement. 

I mean in the best, you know, the best of worlds, this is kinda idealistic, but in the best of worlds I think one of the most helpful things would be if scientists wrote an occasional article that talked about their field and research in a completely jargon-free way – we don't realize how much jargon we use just as a shorthand to communicate with our colleagues… And then, I wrote this trade book for popular consumption and that took me another step away, and now if I write a science article, I can pretty much write a science article that's uh, nearly free of jargon and I am better at interviews and giving a lot of talks and having a lot of – having a lot of interviews.  It's just cumulative, but I think that probably the thing that stands in the way of scientists being better communicators is that they are locked into their jargon way, way more than they think and that was true of me at a time and now it's not as much.

Participant 10: Um, I think, you know I would um, I would be happy to uh, to uh take a class or go to you know a seminar series where I would learn about the way the media works and about some basic recipes and I am sure every politician has gone through those kinds of seminars many times and I am sure that zero scientists have gone through this or very few.  Why?  That's well, so I think that is something that could be useful.  And again the same thing with decision makers and in the business world that is part of their curriculum.  You would have to learn how to convey complex message to someone who has ten seconds to make a decision that will cost ten billion dollars.  How do you do that?  Well, you should give that problem to a scientist.  It's very hard.  We have no clue and we will probably waste those ten seconds every time.

Participant 4: Um, you know it takes time to put things in the right terminology for your audience and you are not really given that time in an interview process.  But if you are giving a talk to a public you are.  So I think in general we are not very good at it because we don't have time for one – there is no time to do this kind of stuff and we are not trained to do it.  

Participant 10: Um, well, I guess a general comment is that scientists and me with the first certainly involved here are not doing a very good job at stepping outside of our expertise and talking to the media, or at the same - there was a parallel with us, talking to uh, decision makers or policy makers, um and I have been during this interview I have been perhaps a little harsh with the media in general in my statements and comments, but I realize that we just don't know who to handle the media, just like we don't know how to handle, you know the Senator who asks you a question about earthquakes or whatnot.  So I think there is certainly – and obviously in other kinds of activities besides science there are people that figure it out.  You can be trained.  I am sure there are classes at Purdue that I could take (laughs) on how to do that, but scientists tend to function in their cocoon and don't look outside very much in general.

Participating 2: You know, communicating ideas is something that I've always valued.  You know, as a teacher, an educator that's what we do.  So we just need to teach … And I think it's important to teach our students that this is an important part of what they need to do too.  Um so I've become interested in the kind of stuff you're interested in you know, how do people communicate with the media?  And so uh as a society secretary, I've said um I'm an ex-officio member of some committees and one of them is public affairs and uh you know, I'm really pushing them to really set up workshops and things that are – next time we're meeting to give them the kind of training that I got once a long time ago and talking to scientists about how to talk to the media.

Participant 23: Um, so, you know, I view the interaction of journalists and scientists as being extremely positive, uh, but a lot of scientists aren't trained.  They are trained to talk to other scientists, you know.  They are more comfortable talking to their peers, um and that's the whole nature of peer review and all the secret handshakes and jargon and stuff that impresses other scientists, but if your goal is to impress a decision maker, you need to speak in a different way (laughs) than if you are trying to impress somebody and get into the National Academy of Sciences or something.

These participants are acutely aware that being trained to communicate outside the scientific enterprise can make for a better press interview and even improve communication with the general public. However, there is no evidence that such training will actually facilitate or improve the engagement process. In other words, the end product (e.g., the information conveyed during the press interview) may well be improved but training to communicate does not necessarily equate to an improvement in the construction of the dialog. 
Journalists have an agenda

Many participants expressed that journalists approach them with an underlying idea of a specific story they want to tell or some other agenda that is often hidden or undisclosed up front. However, it is not clear that the end news product is not more a result of the editorial process rather than the journalist interviewer beginning with his or her own agenda.

For the participants in this study, the motivations to communicate with the news media clearly overcome some of the trepidation that accompany the interview decision making process. While cognizant or suspicious of a hidden agenda by journalists and the press, the participants clearly accept this as a potential component of the engagement. 

Participant 27, while recalling a recent press interview, disclosed that he believes the press is looking for something specific when they contact him, saying 

…because I realized over the years talking to the journalists that they will talk to you for an hour but they are waiting for that phrase that catchy thing that they can write on…” He went on to say “I've had many, many interviews with journalists and I've always found them pretty interesting.  I'm trying to second guess what they are looking for.

Participant 5: Yeah I think uh my expectations are that most of the time they'll take information and um just use it to present the facts they want to present.  If they have another agenda, I think there's sometimes you can kind of sense that and take appropriate action which is (laughing) not tell them anything.

Participant 10: But I guess my approach and what I have learned over time doing these interviews is that I am not – I will not you know, give in to what they want.  Most of them come with an agenda and they want you to say something – I mean they have done prep work before so they did their homework right – they kind of know what the story might be, and really what they want out of you are a few quotes as spectacular as possible in particular in the print um and then they will write their story around that, whatever you say so – and they will push you I've noticed, some of them.

Participant 22: I have frequently been interviewed by people who have an angle that they want me to get into that's not my story. It's their story and I guess that's only fair except to the degree that they want to take stuff out of context and therefore not give the complete story and, uh, I was surprised when that happened first but I'm not surprised when it happens any longer and I'm not particularly, um, pleased by it.
Later, when asked for his thoughts on how well or how poorly the news media perform their role of informing the public about science, Participant 22 replied, “Close to terrible.” He went on to say, 

In my opinion that's because the media are into sort of sound bytes rather then the full glory of the process and that leads to this misrepresentation of science as a bunch of facts rather then as a process because it leaves out all the important stuff and the steps that you go through and therefore the ability of others to question and apply a different value system to reach a different end. Um, and then much of the media is trying to tell a story and trying to select information to make that point that they've started with…

Participant 25 echoed Participant 22’s sentiment when he was asked something similar, saying 

Um, no I think it's a mixed bag there.  Um, sometimes I look at Fox News to give you an example, and think that some of their comments on science, let's say go back to stem cell research again or the environment, is predetermined and they pick and choose what they want to say, because they have political agendas.

Participant 19: I get too excited about my science sometimes and start talking and get very specialized.  One of the things that you find out early on is they want to know the big picture and they seem to want to know specific, some really catch.  Like sometimes they have come in and I won't say the name of the organization, with predetermined what they wanted that interview to come out with and so you could start seeing where that was going.  I mean they even told you what they wanted sometimes, but you had to be careful because they sometimes took your words and stretched them long.  So you had to make sure your responses were such that they couldn't nail you down to make something that they had already made a decision on and that being obviously climate change was … you know we could explain what we're seeing, why we're interested in it, the dramatic change in sea ice.

Participant 14: Um you know, most of my expectations probably came from other people who had been interviewed quite a bit as well so that sort of idea that they wouldn't really … that they'd just care about … they have an agenda.  They sort of know what they want to talk about and they would sort of ask you questions that may not actually relate to what you found interesting in the paper.  Um you know, in general as a scientist I think we know what is hot stuff and that would potentially garner interest from the media so … and we know what parts of that study would actually be of interest to the media so I think I had an expectation already since we made a mention of central pattern generators and spinal cord application, I knew that that would be something that people would focus on.  And it's a battle between scientists and journalist because we know in part what would catch the eye of the media, but then when we actually talk to the media we also want to bring in some of the other aspects, but we know that probably wasn't the part that really uh caught the eye of the media so it is a trade off.

Participant 6: Um, very often once the article gets published I find out that the journalist had a separate agenda that wasn't quite the same as mine and basically wanted to sell a piece of entertainment and just kind of used me as a prop to embellish with credibility a story that the journalist wanted to get across and I have very often been just shocked at the gulf between the two of us.  In a good situation I think there should be no gulf.  I think the journalist and the expert should agree on this story needs to be told, this story is important, let's work together, and get this out in the most accurate way.

Several participants shared that they often approach interviews with their own plan for what to talk about. Not all participants made it clear that such a pre-plan is always the direct result of previous interviews in which the participants realized that a journalist had his or her own agenda. Nonetheless, some participants did make it clear that they were aware ahead of time that a journalist would be looking for something specific and the participant would thus modify her or her message. Like Participant 14 above, Participant 16, for example, modifies his own pre-interview routine in anticipation of specific questions or angles based on the assumption that the journalist is looking for something. 

And, as well I think, um, my, my realization that um there is some journalists that are out there to provide a “I Gotcha” type story and that there is a real angle, and I try to figure that out early and I usually try to – with the help of Chris – you know, our media guy do a little background on these people so that I know what I am getting into before I'm getting into it, so I don't just basically – I don't call them back immediately.  I usually recognize now to come up with my three talking points ahead of time, so I will get a call and I will usually spend fifteen minutes before I call em back thinking about what message I want to give out, and then when I do call back I've got my talking points in my head, and I usually jot em down on a scrap of paper so I've got them to refer to.  So I think I've learned to be a little more effective and recognize that they are going to talk to me as long as it takes to get that grab, that little statement that they want to print or use on television or radio that -  they are looking for that succinct grab.  (blows out breath) So, I also have learned to talk more in complete sentences, to pause, and give them a point to get that grab and let it standout.  And a lot of times I'll even know what will probably work ahead of time, so you know I will start to figure that out ahead of time and come up with that little short sound bite that they are going to use.

[I realized during coding that the participants by and large spend the first few minutes during personal interviews sizing up the journalist interviewer for 1) their knowledge of the discipline or the subject matter and 2) the angle or agenda of the journalist if one was perceived. This suggests that there is a highly dynamic and psychological interaction taking place in which two individuals may play a sort of cat and mouse game during the engagement.] 

Participant 17, when responding to whether a particular medium influences his decision to grant an interview, suggests that he has had a prior negative experience with the press and approaches future interview requests with some suspicion, saying

Uh, otherwise I don't have any, any hesitation unless I get the feeling that its one of these media coming from an extreme position, and I think I am being set up to – they are going to try to get me to say something, you know, stupid that they can use against me.

He later reiterated his suspicions when granting interviews, saying “I think I have had a couple of phone calls from people that just wanted to start out on that [modern global warming] and I think I looked up and couldn't verify that they were reputable and I thought these people are laying traps so I said no.”

Assumptions on Social Value

R4: What assumptions do scientists make about the social value of their work as expressed by the news media?

Scientists are perceived as more than human

Participants often expressed concern and disappointment in what they view as a public that is not properly informed by the news media about scientific matters. But perhaps even more importantly is that many participants assume that the public not only does not understand science, but they do not understand scientists either. In fact, a common thread throughout the analysis is that many participants believe the public has too high expectations on what scientists can and can not do. One assumption held by some participants is that the public views scientists as people that are significantly different from the general population or even non-human in terms of knowledge and intelligence. 

In addition to the motivation discussed previously of wanting to educate the public about science, many participants feel a need to educate the public about who scientists are. Particularly important to the participants is that the public understands that neither science nor scientists are infallible. Many participants spent time during their interviews with this researcher discussing scientific uncertainty and perhaps how it is misunderstood by the public, a consequence Nelkin (1985) suggests that originates from the cultural gap that exists between journalists and scientists. This misunderstanding is further manifested in the assumption that scientists are the individuals we look to and rely upon for answers to complicated questions, particulary about nature and the environment. 

Participant 29: …you know, scientists need to make sure they project themselves as scientists and not squabbling because I think public perception is that you are almost non-emotional.  You know, that you are kind of robot like in your social interactions so you know, not to reinforce that.  I like to when I'm doing interviews and stuff, I like to be myself and crack jokes and be silly and stuff like that because I want to try and demystify the idea of being a scientist because I think it's important for kids not to think that you're, you know, stiff and wear a lab coat and funny goggles and you're boring.

Participant 23: There are good scientists and there are bad scientists.  There are honest scientists who are trying to give it their best shot to explain their science to the public.  There are Charlatans, and so, I think that it would be good for the public to realize that uh, science – that scientists are human, you know.  I think in the fifties it was promoted that scientists and engineers and technologists, I mean they saved us from Adolph Hitler, they must be good people and we should just follow whatever they say.  Um, and it's probably more appropriate now that, that people are skeptical of what scientists have to say, but I'm a little bothered by rejection out of hand what scientists have to say because they are scientists.

Participant 19: You know, at various levels it is our job to make sure that people understand what we can do, what we're seeing and what we can't do.  We cannot, we're not the soothsayers of the futures and that they realize there has to be flexibility and that our scientific method goes methodically down a way and we do the best with the best available data we can say, “We anticipate this to happen” or “Our findings show that most likely …”  You don't use absolutes, you know, but do say statistically it's significant which means 95% certain. … And we're best laid plans of how we would handle even terrorist activities, but it's not going to work that way all the time.  You're not 100% capable because we're humans (laughs).

Participant 7, when asked what he thought the public should know about science, replied,

The performance and how it actually works and so that the scientific process – what the scientific process is and that the scientific process is done by normal (laughs) human beings you know.  And that so that there's this constant sort of dynamic and struggle for scientists to sort of essentially put aside a lot of their innate human characteristics like emotions, like wanting the data to come across in some sort of a way because you know we're all humans.  We all have expectations.  We all have hopes, but scientists on a daily basis have to struggle to keep that sort of stuff at bay.  So it would neat, I think, for the public to realize that science is an entirely human endeavor, what science is and what are the specific challenges that scientists have to conduct science in the best possible way?

Toward the end of the interview with Participant 7, he was asked what are the most important things the public should know about science. He clearly believes that scientists are viewed as something that they are not. He said,  “So one of the things would be that they understand that scientists are people you know. And I think that scientists are not infallible…”

Participant 12 expressed a similar sentiment as she lamented her (perceived) view that the public’s ability to separate credible from non-credible science news information. Specifically, she expressed that while scientists make every effort to conduct science in a value-less way, it is neither performed in a vacuum nor performed by individuals who do not share many of the same flaws as everyone else.

And that's not to say – I mean I also think that would be really neat is if you could get the public to have a really sophisticated understanding of science, I think they would actually appreciate the fact that scientists do that too.  Right?  We all have a personal agenda and some of those e-mails that were sent out of the University of East Anglia, those are people, you know they get angry, they behave badly sometimes, they are egomaniacs, they are selfish.  Why would you try – they are supposed to try to achieve to behave better than that and probably they won't say those things in e-mails anymore, but there is no reason why scientists to a certain degree don't behave like that also, but we kind of aspire to this philosophy that we are always going to bring evidence to bear.

Participant 13 was asked to comment on his willingness to discuss other people’s research in a news interview. While expressing no reluctance to do so, he imparted that his knowledge of the person(s) he is commenting about could affect the comments he makes. 

You mean who the particular individual is?  (blows out breath) Well you know, I mean, I would probably be lying to you (laughs) and I would probably be some sort of Cybot if I tried to assert that there, that that wasn't the case.  I mean if you asked – if a reporter calls me up and asks me a question about my former doctoral advisor whom I am still very close to, and you know is taking some strong critical line of approach – something that he has done or said – um, you know, it's only human for me to feel a little bit defensive about that and be a little bit more careful about what I am going to say.  I mean, scientists are people still, so we have the same flaws that anybody would have.

While expressing some criticism of both scientists and the press, Participant 24 responded thusly when asked what he/she thought scientists could do differently with respect to improving news reporting about science and/or the environment, 

I mean what I tell students is you have to understand is scientists are just human beings and they are just as cutthroat and conniving and in some ways even evil as ordinary human beings are and science is big business and when it gets big bucks and big prestige you better look very carefully what those scientists have to say because they can mislead you down every path they want you to go to get more money and more prestige.  So yes, (laughs) you can't just fuss at the science writers and you can't fuss at the scientists.

Science has social value/Democratic theory


As part of their impetus to grant interviews with the press, most participants expressed, not only their personal view of their own research importance, but also the general assumption that their work and science in general has social value. Basic research, the type engaged in by most of the participants in this study, often has less direct or immediate impact than applied research on the social fabric simply because much of the results of basic research are never directly utilized. Very often, the knowledge gained through basic research forms the cornerstone of discoveries that occur later and serve as the building blocks for learning about the natural world. 


From a participatory democratic theory or an idealistic democratic perspective, many participants also expressed that an informed public, especially about science, is better equipped to make decisions, particularly on a social level (i.e., voting) and that being such equipped strengthens democracy and society. In her seminal analysis of contemporary democratic theory, political theorist Carole Pateman, stated the long standing importance of the role of public participation in maintaining democracy by exclaiming,

When the problem of participation and its role in democratic theory is placed in a wider context than that provided by the contemporary theory of democracy and the relevant empirical material is related to the theoretical issues, it becomes clear that neither the demands for more participation, nor the theory of participatory democracy itself, are based, as is so frequently claimed, on dangerous illusions or on an outmoded and unrealistic theoretical foundation.   (1970, p. 111) 

On the other hand, communication professor Leon Trachtman, challenges the importance of a scientifically literate or informed public to an effective democratic society stating, 

Rather it is to question the glib assumption that a scientifically informed public is a prerequisite for effective functioning of a democratic society in an age dominated by science and technology and the corollary of this assumption that a major policy commitment should be made to further public understanding of science (1981, p. 14).


Kenneth Prewitt, former director of the United States Census Bureau and the US National Opinion Research Center, claims “To protect democracy will require framing public issues, even those with scientific and technical content, such that they are accessible to the lay citizen” (1983, p. 57). Many participants related that science is part of the country’s social fabric and therefore has social value ipso facto. 

Participant 11: … science um A) we are doing this work partly you know to discover things and partly to increase knowledge, but also as part of a social process.  You know science is not um you know just sort of you know neutral fact finding.  Its part of a, you know, we're doing this stuff.

Participant 26: I think that that so much of our society, our healthcare, out engineering of just about everything we use in modern society depends on science on one level of another … and I think that a lot of things stem from, a lot of things come out of scientific studies that are useful that aren't necessarily predicted so there are a lot of value to scientific studies that's not always seen before the study is done.

When asked how the public should use scientific information that it receives from the press, Participant 4 stated,
Well I think eventually it should matter in the voting polls.  You know, I think those issues are rarely at the forefront and that is something that frustrates me because I think that they are critically important, but they take the back seat in most political issues, and I would like to see it out there enough that people can make educated decisions about either voting on a specific local bill or voting for the congressman or woman that they want.  Um, so I just think if it was out there more often and people were more aware of scientific issues that are at hand, maybe they would care more about it.

This participant went on to suggest that because scientific research is conducted with tax dollars, that there is a social contract between scientists and the public. While stressing the importance of science, she reiterated the importance of science to society, saying

Because, I mean I am really biased about this, but I do think that without science right now we are kind of screwed.  Um, with things like climate change, all of the pesticides and herbicides that we use and put all over the place, you need science to develop those pesticides but you also need science to figure out what to do with the runoff.  Working where I do we have a lot of contaminate issues.  I think, you know people like to travel to pretty places.  They like to go to the mountains, they like to go to the rain forests, they like to fish, they like to hunt, and they forget, or just never know, that all of that's going to go away and science is critical to keeping that there, and even if you don't like the outdoors, if you want a hybrid car or you don't want fuel from Iraq, all of this is science, so we need to get people not to be as afraid of science but also to appreciate that without it, you know, there is no medicine, there is no plastic, there's nothing, so……..

While pointing out specific ways other than the news media that young people can become interested in science, Participant 28 stressed the role he believes science plays in society and its relationship to democracy, saying

Those kinds of things I think if you make people appreciate what science does for them, you know half of all the laws passed by Congress have either a technological or scientific aspect to them.  If you have an unscientific public you actually threaten democracy then.  So I think that keeping a democratic form of government going requires at least some minimal scientific literacy, which is mainly an appreciation of the benefits of science in their lives, then people can learn the details if they want.

While Dewey and Park did not focus specifically on public scientific understanding/literacy within their public opinion studies, they did conclude that a public that is “generally informed” provides the public opinion necessary for political action. It is no surprise then that public opinion and the press are critically linked. 

Participant 11 related his assumption that work done in his discipline is socially important. 

But also it's a you know a societal question and uh an economic question and so uh it's something that I think the public should be really involved in and the only way they'll get involved in it is if they hear about it or think about it.  So, so I consider this to be not just a question of sort of pitching my work to a broad public audience, but having you know informing the public about something that they need to be informed about. [this quote was also used as data in the Q1 section above]

Participant 20 was discussing the availability of science news but stressed that sometimes the public has difficulty not only distinguishing good sources from bad sources, but that people are also often too caught up in their daily lives to be the news consumers they should be.

They are too busy doing what people do everyday just trying to keep – stay employed, get their kids to soccer practice, whatever, for us to expect them to be super-well informed on, on scientific issues, and its unfortunate cause I think we'd probably make better choices um in the politicians we elect and things of that nature if we were better informed.

Participant 18 somewhat echoed the views of Participants 20 and 28 when he said the following during his interview while criticizing some recent science news in the press, “So I think, you know, I really think that a free, informed, highly competent press who can write interesting articles is absolutely essential to the survival of our democracy.”

Participant 22: …one of the biggest challenges to being a proper citizen, a citizen of our country, a citizen of the world these days is to be properly informed so that your votes, your opinions, and what you do as an individual even day to day, um, is based upon a fair understanding of consequences and of important relationships between your actions, your nations, and the worlds and the sorts of environmental values that, um, many hold dear. [This same quote also described in RQ1 how the importance of science is a motivating factor]

But not every participant shared the view that an informed citizen makes a better voter. Participant 1 stated the following about the public and the press, 

And you'd like to communicate uh more directly with the public.  Umm, the public, the American public – no the public in general – this is true in England too – umm, wants to hear stories and wants to learn in a general way about science, but this won't umm influence the way they approach science as a voter.  Umm, I know it won't, but you might charm a person or two.  Umm, and it's sort of like trying to get it out of the academy and into a wider audience so that the bucks that National Science Foundation gives me or gave me, umm will go a long way and will ripple so it's that taking things beyond the community.

An uninformed, uneducated public about science


As previously discussed with respect to motivations and values, it is clear that participants in this study widely assume that the public is either uneducated about science or not educated enough. As mentioned previously, studies of the public understanding of science imply that the public at large may be quite illiterate and uneducated about science. It is nonetheless compelling that this may be viewed by physical/natural scientists as a generally accurate social state. It is this basic assumption that largely serves perhaps as one catalyst for continued, regular engagement with the press. Metrics for gauging the public’s scientific knowledge have been rather basic and simple, with no real consensus emerging about just how educated and informed a citizen should or needs to be about science and technology. 


Given that the processes and activities that encompass a technologically advanced culture may in fact not be well understood, issues such as what science is, what it means, who performs it, who funds it, how is it conducted, when is it done, why is it done are not typical household topics and may not be questions the greater public can reach a consensus about when answering.  Collectively, these questions may better serve as metric tools for gauging public understanding of science. Regardless, many participants expressed the opinion that the general public is quite ignorant about most everything related to the scientific enterprise. 

Participant 29: It's horrifying to see the public's level of understanding of science.  I'm on the communications committee for the American Society of Microbiology and we do um, we do uh questionnaires to look at people's scientific understanding and it is horrifying the level of understanding that people have about science in particular microbiology.

Participant 25: Well, I think that one thing in particular it gets back to this issue of the public not understanding fully the diversity of sciences that are out there and the messages and the logistical and rigorous approach and research design in science… Uh, and I don't think the science – I mean the public – fully understands all those differential interpretations.  And, the weight we put on them in different ways, the proposition, research questions, so on and so forth.

Participant 11: Look at how you know uh, um you know scientific literacy is going in this country.  It's dreadful and yet we have these really critical issues.  Every time I sit down on an airplane if I'm reading a scientific paper, whoever is sitting next to me wants to talk to me about it.  And often um when we start talking about it, they find out that I work on climate change or evolution.  They have really strong views on it and it's been so interesting talking to these guys.  These are just random guys sitting next to you on the airplane, but you know many people have really strong views and almost no information about it.

Participant 24: …the other thing is that people do not understand the difference between applied and basic research and they don't understand that advances in medicine and biology and a whole host of areas rest on various fundamental research that was done without any idea that it was going to have any practical applications…

Participant 10: …science in TV is nonexistent, or at least science the way scientists do it.  I see people around me, I mean myself, my students, my colleagues here and elsewhere what they do on a daily basis it's um, people don't know what a scientist does, and the media has never – because most of the time it is somewhat boring perhaps…

Participant 30: I think the public should know a lot more about science then I think it does.  Of course in the United States as in Western Europe and some other countries like Canada there are a lot of educated people who know quite a bit but the level of science and the ignorance even in this country is, is really quite staggering and, um, I, it's actually this is in two ways.  One is with respect to specific findings of science like what science has established or hasn't established in various fields of chemistry and biology or physics and secondly and maybe more fundamentally but what science is and how science works.  There's, um, rarely really can understand it but what scientist do on a day to day basis and what it means to say something that is scientifically established or is not scientifically established is, um, it's, it's really quite staggering how poorly people understand us.

Participant 12: I also …….. have a pretty pessimistic view of science education in this country and I have a pretty pessimistic view of people's understanding of emerging scientific issues.

Participant 20: Oh I think it would be better if people were a little bit more informed about what our daily life is like.  We spend a lot of time writing, reviewing other documents that other people have proposed – proposals or papers.  I think people have some idealized view that scientists put on a lab coat and they are in the lab all day long mixing chemicals up or something, and that's probably not that realistic…

Chapter 5 

CONCLUSION

Recalling social capital and networks of agents, scientists that engage with the press can comprise a separate network from those scientists that do not engage. In other words, when scientists engage with journalists, they enter into a pool or a “science community of engagement” which is separate from the community of scientists who do not engage. 

Limitations
An interpretive inquiry approach, as opposed to positivistic, does not lend itself to a measurable reality. Therefore, it is understood that no single reality exists under the qualitative paradigm. Furthermore, since reality is a construction of the individual, no causality, predictability, or generalizability to any particular demographic or social grouping can be established from the data that are collected and analyzed via the interview method employed. Participants were, in effect, self selected as opposed to selected via a random or stratified random sampling method, and since randomness is a criteria for generalization, application of the findings to a particular demographic is very limited. “The job of an in-depth interviewer is to go to such depth in the interviews that surface considerations of representativeness and generalizability are replaced by a compelling evocation of an individual’s experience” (Seidman, 51). In fact, generalization is not a goal of the qualitative paradigm and, subsequently in this effort, coded results were delineated solely against the research question. In other words, rather than mining for commonalities and discarding outliers, which are typically dismissed in quantitative inquiries, this effort explored and focused on the unique experiences of each participant. Though participants often provided similar responses and may hold similar views, the expectation was that these responses would be different and unique. Meaning, as extracted from the words of the participants, is individual yet it may be shared among participants. 

Therefore, the applicability of the research findings beyond the pool of participants and thus to form an overall and general relationship of the scientist/media milieu is not permissible. And since this methodological approach renders data that are highly contextual, dynamic, and subjective, no expectation of reproducibility exists. As a result, non-verification of results and a lack of validity (if based solely on replication) are accepted limitations. 

Future Work

One seemingly fruitful avenue on inquiry would be to correlate the media coverage of academic scientists with the top federal agencies who serve as custodians of research tax dollars to gauge the proliferation of coverage compared to agencies. 

Another potential contribution to this effort would be to conduct a similar study with members of the science press, especially those responsible for preparing science news (e.g., journalists, editors). 
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APPENDICES
Appendix A
Table 1. Participant Summary

	Participant
	Gender
	Rank/Appt.
	Institution
	Dept.
	Int. Length (mins)
	Int. Location
	Est. # of news interviews

	1
	M
	Full
	N/A - > 20,000 enrollment
	Biology
	63
	Campus office
	“I’d say 30 times”

	2
	M
	Full
	College of Charleston
	Biology
	56
	Campus office
	“Like 15 to 20”

	3
	M
	Full
	Coastal Carolina University
	Biology
	60
	Campus office
	“maybe…40, 50 times”

	4
	F
	Assoc. Res. Scientist
	University of Georgia
	Ecology
	47
	Off campus conf. ctr
	“probably five or six”

	5
	M
	Full
	University of Georgia
	Ecology
	41
	Residence
	“several hundred times”

	6
	M
	Full
	University of Georgia
	Entomology
	48
	Campus office
	“probably….a hundred times”

	7
	M
	Assoc.
	University of Cincinnati
	Biological Sciences
	74
	Campus office
	“6 to 8 times”

	8
	M
	Full
	College of Mount St. Joseph
	Biology
	68
	Campus office
	“well over 1000 times now”

	9
	M
	Full
	N/A - > 30,000 enrollment
	Biological Sciences
	41
	Campus office
	“a dozen or something”

	10
	M
	Full
	Purdue University
	Earth & Atmospheric Sciences
	68
	Campus office
	“maybe a hundred”

	11
	M
	Asst.
	University of Notre Dame
	Biological Sciences
	61
	Campus office
	“maybe a half a dozen times”

	12
	F
	Asst.
	University of Notre Dame
	Biological Sciences
	68
	Campus office
	“maybe like 50”

	13
	M
	Full
	Western Carolina University
	Geosciences and Natural Resources
	59
	Campus office
	“hundreds”

	14
	M
	Asst.
	Clemson University
	Biology
	69
	Campus office
	“probably approximately 10”

	15
	F
	Full
	N/A - > 20,000 enrollment
	Entomology
	62
	Campus office
	“would guess 75 times or something”

	16
	M
	Full
	University of Maryland
	Center for Environmental Sciences
	103
	Campus conference room
	“safely 500”

	17
	M
	Full

(Emer)
	University of Virginia
	Environmental Sciences
	67
	Residence
	“something like 20 or 30 times”

	18
	M
	Full
	Sweet Briar College
	Biology
	61
	Residence
	“probably 300”

	19
	F
	Res. Prof
	University of Maryland
	Chesapeake Biological Laboratory
	68
	Campus office
	“probably a couple dozen times”

	20
	M
	Res. Prof
	University of Maryland
	Chesapeake Biological Laboratory
	47
	Campus office
	“probably say 20 or 25 times”

	21
	M
	Full
	University of Maryland
	Chesapeake Biological Laboratory
	53
	Campus office
	“dozens of times”

	22
	M
	Full
	University of North Carolina
	Marine Sciences
	72
	Campus office
	“probably 500 times”

	23
	M
	Full
	Duke University
	Earth and Ocean Sciences
	54
	Campus office
	“a hundredish”

	24
	M
	Full
	N/A - < 15,000 enrollment
	Physics & Astronomy
	49
	Campus office
	“I don’t know”

	25
	M
	Full
	Vanderbilt University
	Anthropology
	48
	Campus office
	“hundreds of times”

	26
	M
	Assoc.
	N/A - < 15,000 enrollment
	Biological Sciences
	42
	Local Restaurant
	“maybe it’s 50”

	27
	M
	Full
	University of Tennessee
	Earth & Planetary Science
	54
	Campus office
	“150”

	28
	M
	Full
	Appalachian State University
	Biology
	56
	Campus office
	“between one and two dozen times”

	29
	F
	Full
	Northern Kentucky University
	Biology
	57 
	Local coffee shop
	“hundreds”

	30
	M
	Full
	University of Tennessee
	Ecology & Evolutionary Biology
	38
	Campus office
	“literally hundreds”


Appendix B
	Interview Guide
· Good (morning, afternoon, evening). How are you?

· Please tell me a little bit about your research.

· You have been interviewed by the news media before. Please tell me about those experiences.

What were your expectations about the interview process?

What were your expectations about how the information you provide is used by the media?

How well or poorly were your expectations met?

· Why did you agree or offer to be interviewed by the media?

· What role, if any, do you think scientists should play in informing the public about science?

· If you will, share with me your thoughts about how well or how poorly, overall, the news media perform their role of informing the public about environmentally related science?

· Thank you very much for your time. Are there any other issues related to science and the news media that you would like to comment on?

· Thank you again.




Vita
� Transport Control Protocol/Internet Protocol


� See � HYPERLINK "http://leopoldleadership.stanford.edu/" �http://leopoldleadership.stanford.edu/� for more information.
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