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Though the contemporary media environment is filled with many different sources disseminating communications about science—including journalists, politicians and opinion leaders, and researchers—few studies have examined how messages about science communicated by different sources directly influence audience opinion about scientific research itself. This experiment (N = 170) used stimuli articles that reflected different presentation sources (3: political/public relations/researcher) and types of science research (2: “hard”/“soft”) to examine effects on people's attitudes toward the featured research project's (a) utility and (b) worthiness of federal grant funding, while controlling for individual differences in political attitudes and interest in science. Overall, political-source messages suppressed ratings of the project's worthiness of funding and utility, and while messages from the researcher source produced greater utility ratings compared to the public relations source for soft science projects, this pattern was reversed for hard science research. Additionally, different sources influenced people's comprehension of articles they read. We interpret these results within the larger landscape of science communication and conclude with brief practical recommendations for those engaging in science communication.
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INTRODUCTION

In a 2017 report, the National Academies of Sciences, Engineering, and Medicine's (NAS) argued that the study of science communication and science journalism should be updated to reflect the contemporary media environment. The NAS's report contends that a modern approach to investigating the production and effects of science information should mirror its real-world complexity by incorporating the influences of format, market segmentation, the channels science information can be received through, the influence of opinion leaders' framing of science, and the backdrop of political and social realities in which science communication takes place (pp. 65–69). In the past, science journalism was a more robust field, but traditional news reporting about science has dwindled sharply in recent years, in line with broad declines in news employment. The print space made available to cover science has steadily decreased: In 1989, 95 U.S. newspapers had weekly science sections, and by 2012, that number shrank to 19 (Morrison, 2013). Although newspaper coverage has declined, the amount of science research featured in online sites has risen—in fact, 23% of Americans claim to rely primarily on the Internet for their information about science and technology (National Science Board, 2016).

The proliferation of online sources about science suggests that the information environment is crowded with many voices, all competing for audiences' attention. Recent research has examined many of these different sources of science communication including: science journalists (Hayden and Check Hayden, 2018), public relations (PR) professionals (Autzen, 2014), and scientists themselves (Liang et al., 2014). One source receiving less scholarly attention is politicians: Much has been written about policymakers' use of science as a political issue (see Gauchat, 2012) and considered them as a unique type of audience that receives science communications (see National Academies of Sciences, Engineering, and Medicine, 2017), but less attention has been paid to how the messages they broadcast about science are received by the public.

That policymakers have fueled the political polarization of science in current popular discourse is not a new realization. Hofstadter (1964) saw such a division emerging in the New Deal era and expanding during the Cold War: events and technology leave the ordinary citizen “at the mercy of experts,” but citizens can strike back by making fun of intellectuals themselves or by “applauding the politicians as they pursue the subversive teacher, the suspect scientist” (p. 37). The first notable example of this phenomenon was Senator William Proxmire's “Golden Fleece Award,” which he used to draw attention to federally funded research projects that he considered frivolous or wasteful. Though Proxmire was a Democrat, historians like Hofstadter (1964) and Lipset and Raab (1978) trace such trends as a distrust of expertise and a preference for simpler solutions primarily to conservative movements. More recent research has suggested that the degree to which a science topic is seen as controversial depends on its interplay with cultural and social identities (Hart and Nisbet, 2012; Drummond and Fischhoff, 2017). Indeed, contemporary incarnations of this politicization of science come from conservative politicians—Senator Tom Coburn (R-Oklahoma) published The Wastebook annually from 2009 to 2014, with the purpose of providing a report that “details 100 of the countless unnecessary, duplicative, or just plain stupid projects spread throughout the federal government and paid for with your tax dollars this year that highlight the out-of-control and shortsighted spending excesses in Washington” (Coburn, 2011, p. 2). Since Coburn's retirement, other U.S. Senators have recently begun to publish their own editions of The Wastebook. Notable examples have emerged from Senator Rand Paul, Senator Jeff Flake, and Senator James Lankford, who noted, “There shouldn't be one [federal Wastebook]. There should be 535. Every office in the House should put it out, every office in the Senate. We all see the different issues that are out there” (Heckman, 2018). Though the treatment of science as a fiscal issue is not new, the number of Senators joining the discussion reflects its rising popularity within the political sphere.

Although academics have written about politicians' fiscal framing of science for many decades, these articles typically offer a “call to arms” for researchers to rally against it (e.g., Shaffer, 1977; Atkinson, 1999; Hatfield, 2006), rather than empirical investigation into what effects these kinds of science communications actually produce on audiences that attend to them. The current study sets out to examine these audience effects. Specifically, we compare the satirical political source seen in The Wastebook to the formal scientific source of the National Science Foundation (NSF) project abstract, with the science press release (PR) source that serve to “promote science and/or the work of scientific institutions” (Schmitt, 2018). The goal of this study is to see if articles reflecting each of these three genres influence readers' attitudes toward (a) the utility of the featured scientific research project and (b) its worthiness of federal funding. We also examine the effects of these different sources on readers' attitudes toward research in “hard science” (e.g., disciplines, such as engineering, mathematics, biology) and “soft science” (e.g., social science disciplines, such as psychology, anthropology, communication) disciplines. In doing so, this research takes a step toward understanding the larger landscape of science journalism, and how the rising popularity of political takes on science compares to other sources of information to influence audience's interpretation of the message and their attitudes toward science.

THE POLITICIZATION OF SCIENCE

The current era of contingent-effects media studies has demonstrated how over the past 20 years, political actors on both sides of the aisle have contributed to the creation of a stark divide regarding scientific trust, in which liberals' trust in the scientific community has endured, while conservatives' trust has steadily declined (Gauchat, 2012). Nisbet et al. (2015) argue that this divide is not due to inherent personality differences between liberals and conservatives, but is attributable to two other factors that stem from both information sources and audiences. First is the strategic use of science in the “ongoing competition between American political actors attempting to differentiate themselves and mobilize base constituencies” (p. 40). Second, because both liberal and conservative audiences engage in motivated reasoning when processing information about science, they will interpret messages in ways consistent with their own ideological beliefs and pre-existing attitudes, which creates even greater polarization.

Consistent with Nisbet et al. (2015) assertion, existing discourse reflects the competitive use of science by political actors as an issue to mobilize their constituent base. In their attempt to align science with fiscal policy, politicians have cultivated what Hofstadter (1964) called an anti-intellectualist attitude toward science by spotlighting a “resentment and suspicion of the life of the mind and of those who are considered to represent it; and a disposition constantly to minimize the value of that life” (p. 7). In positioning science as a fiscal issue in publications like The Wastebook, politicians emphasize the careless use of tax dollars being invested in government-funded projects. A recent content analysis of six editions from 2010 to 2015 that examined 600 entries found that although The Wastebook featured projects funded by many different agencies, it was projects funded by the National Science Foundation (NSF) that were the most frequently mentioned. The primary focus of The Wastebook was on research projects based in the Social, Behavioral & Economic Science NSF directorate, as opposed to other directorates, such as Biology, Computer Science, or Engineering (Tong et al., 2016). The fixation on social science in The Wastebook harkens back to what Hofstadter (1964) deemed the “curious cult of practicality” in which, compared to the “hard” sciences, basic research in the social and behavioral sciences is more severely criticized for its “softer” application and seeming lack of immediate utility. The soft/hard distinction played out along cultural lines as well; a Republican congressman offered this caution about NSF funding in 1945:

“If the impression becomes prevalent in the Congress that this legislation is going to establish some sort of an organization in which there would be a lot of short-haired women and long-haired men messing into everybody's personal affairs and lives … you are not going to get your legislation” (Hofstadter, 1964; Gieryn, 1999).

The politicization of science as a form of “cultural status competition” (Kahan, 2015) is reflected today in the growing split between Republicans, who generally want to spend less funding on research, and Democrats, who generally favor federal-grant-supported projects. A recent Pew Research study (Funk, 2017) on the partisan gap in attitudes toward science saw little difference between Republicans and Democrats in 2001, but the gap had widened to 16 percentage points by 2011, and 27 points in 2017. Democrats and Republicans also differ in their evaluations of science news reporting: Another Pew study (Funk et al., 2017) found only 47% of Republicans believe the mainstream media's coverage of science research is solid, compared to 64% of Democrats. Such evidence indicates how the use of science as a political issue has contributed to the growing rift in how Democrats and Republicans might interpret communications they see in the larger information environment.

CLASSIFYING KINDS OF CONTEMPORARY SCIENCE COMMUNICATION

The new landscape of science communication is filled with various messages, but they vary in terms of how they are positioned to grab audiences' attention. Marcinkowski and Kohring (2014) offer three dimensions along which to describe and differentiate the various kinds of science communication: The first dimension is the difference between individual sources, such as an individual academic who publicizes his/her research projects—and institutional sources—like the PR office of a university where that academic works. Second, there is a difference between communication by science and communication about science, which “concerns the question of whether academics or academic institutions provide self-descriptions of their own action, or whether external observers (especially journalists) communicate their assessments of scientific processes and findings, and place them in a social context” (p. 1). Lastly, they point to two modes of science communications—push communications, in which the source purposefully selects desired recipients (such as a university press office contacting various journalists or donor lists) vs. pull communications where the information is made available to the public at large, allowing the message to be pulled in by interested audiences (see also Autzen, 2014; Marcinkowski and Kohring, 2014, p. 2; Schmitt, 2018).

We apply Marcinkowski and Kohring's dimensions as a framework for organizing the three kinds of science communications being tested in the current study. All three are published by an institution as opposed to an individual (though The Wastebook may be associated with a specific US Senator, it is his or her office that prepares and publishes the document). Along the second dimension, only the NSF project abstract can be considered “by science” as it was the research team that drafts that particular kind of message; both the PR and political messages we consider “about science” genres, as they are written by authors who are outside of the scientific research process. We considered the ways the messages featured in our study were disseminated; we classified research abstracts as “pull” messages that were available on the NSF website, and PR messages as “push” messages sent out to targeted audiences. The Wastebook rests in the middle of this dimension, as it can function as both a push message (when sent out to specific constituencies or journalists) and as a pull message (since almost all Senators make their editions of The Wastebook publicly available, any interested individuals can access it freely).

Finally a fourth dimension along which these kinds of communications may vary is style/genre. The PR version adopts the basic principles of journalistic style, often incorporating headlines, lead paragraphs that focus on values like proximity, timeliness, and impact, and other structural characteristics that would be familiar to most news-reading audiences (see also Autzen, 2014). The political Wastebook incorporates journalistic elements, but adds aspects more associated with commentary than reporting: overt evaluation, declaring a preferred stance for the public to take, and—especially—satire, or what Garver (2017) calls a “heavy dose of snark and mockery,” to describe federally-funded research. By contrast, the style of the project abstract tends to be highly technical with specialized vocabulary, which gives the NSF version the aura of authority through scientese or “the use of scientific jargon to create the impression of a sound foundation in science”—indeed this elevated, technical style is designed to “appropriate the credibility granted to science” (Haard et al., 2004, p. 412)1.

INDIVIDUAL INTEREST IN SCIENCE

As people's political backgrounds clearly influence their evaluation of message sources and interpretation of message content, a related question is which other individual differences may have a similar effect. Within science communication, an important factor known to affect information seeking and interpretation is individual interest in science. Bubela et al. (2009) argue that people who are interested in science are also more motivated to search for more information in diverse media outlets; on the other hand, those who are less interested in science might simply “avoid science media altogether” (p. 514).

Stewart (2013) argued that those who have a strong background in science are also more motivated and able to process science communications centrally, instead of relying on heuristics, such as political values or emotional appeals. In his study, various frames (e.g., Scientific Progress, Economic Prospects, or Political Conflict) produced different effects depending on participants' background in science (which was measured as college science majors vs. non-science majors): “The results of this study show interaction effects between major and frame condition, consistent with the idea that frames cue heuristics and that these heuristics vary based on participants' background in science” (p. 106). Thus, a person's individual interest, familiarity, or background in science might affect how they attend to and interpret messages about science communicated in different ways by different sources.

THE CURRENT STUDY

Having defined and classified the elements of the political, scientific, and PR sources, the current study investigates whether variations in the source of science communications influence two outcomes. First, we ask if different styles representative of each source affect the comprehension of the message–or what Robinson and Levy (1986) refer to as the “main point” of the message:

RQ1: Do messages from different sources of science communication (political, scientific, PR) affect individuals' comprehension?

Second, we test how different message sources affect people's attitudes toward science. Evidence indicates that conservative politicians have often criticized basic scientific research for lacking in practical utility and for being a wasteful use of federal money. Because such critiques have been primarily aimed at research in the social sciences, the current study examines how the three approaches detailed above operate in conjunction with “hard” vs. “soft” science research to affect attitudes about the utility of different scientific projects and their worthiness of federal funding.

Furthermore, the literature reviewed above indicates that people are motivated to interpret information in line with their political attitudes (Klayman and Ha, 1987) and intellectual interests—including science (Bubela et al., 2009; Stewart, 2013). Thus, we advance these final research questions aimed at examining the interaction between our two experimental variables –source and science—while controlling for each individual difference variable.

First with respect to the main effect of source, we advance the following research question:

RQ2: Do messages from different sources of science communication (political, scientific, PR) affect individuals' judgments regarding a research project's (a) utility and (b) worthiness of federal funding?

We then ask a follow-up question regarding the interaction effect of source with type of science research on audience judgment of science:

RQ3: Does the type of science research (hard vs. soft) interact with messages communicated by different sources to affect individuals' judgments of a research project's (a) utility and (b) worthiness of federal funding?

MATERIALS AND METHODS

A sample of 170 (86 female, 1 did not disclose) participants was recruited via a national online survey panel through Qualtrics Panels. Participants ranged in age from 18 to 80 (M = 50.35, SD = 15.51). Participants were asked to report their highest level of formal education: 4.7% indicated less than high school, 14.7% indicated high school graduate, 22.4% some college, 19.4% indicated graduate of a 2-years college, 21.8% graduated from a 4-years college, 17.1% indicated post-baccalaureate training. After indicating informed consent, all participants completed pretest questions, read three articles that corresponded to the message source and science type manipulations, and then answered a series of post-test questions (described below). Individuals were paid for their participation in the study. All procedures were approved by the Wayne State University institutional review board.

Participants first read an online information sheet that detailed the purpose and procedures of the study, as well as their rights. To indicate consent, they clicked through this online form and began the pretest. Participants then viewed three articles that reflected the source variable (Wastebook entry, university news bureau press release, researcher-authored project abstract distributed by NSF) in random order. Nested within the source condition was the science type variable (hard vs. soft): In the hard science condition, two of the three articles featured research projects from either biology or computer science and one exposure from communication or psychology; in the soft science condition, the ratio was two soft science articles and a single hard science article. These two variables created a 3 × 2 nested experimental design. They completed the post-test and were thanked for their participation.

Stimulus Materials

Because all stimulus materials were based on real sources, to be included in the final stimuli set, a research project had to have three versions available for use—a version from The Wastebook, a PR version written by media professionals (e.g., a public relations press release or article), and a project abstract available through the NSF website. Selection of stimuli began first by consulting findings from a representative content analysis of all Wastebook entries from 2010 to 2015 that varied by discipline, funding source, and research type (e.g., hard/soft basic science research) (Tong et al., 2016). After indexing the Wastebook entries, we then searched for the corresponding research abstracts from the NSF website and verified that corresponding PR versions were available online. We verified that all PR versions used in the current study were pushed out by University press offices; although many contained quotes from the primary investigator, all PR materials were written by media professionals (as evidenced by authorship byline); none appeared to be written by the researcher. Stimulus materials were edited to be comparable in overall length but not to change features like sentence length, evaluative statements, or verb voice selection that characterize the three styles. Following Nisbet et al. (2015), we relied on stimuli sampling (see Wells and Windschitl, 1999), and used a total of six research projects, three each from hard and soft science disciplines. However, unlike Nisbet et al. (2015), we deliberately selected topics that were not ideologically divisive.

Measures

In the pretest, two individual difference variables were assessed to see how they interacted with the above experimental inductions. As this study is examining the politicization of science as a fiscal issue, we asked participants to answer a single item adapted from Pratto et al. (1994) that measured their level of economic conservatism, where 1 = very liberal to 6 = very conservative (M = 4.24, Mdn = 4.00, SD = 2.00). For interest in science, four questions adapted from Stewart et al. (2009) assessed people's self-reported interest in science, their knowledge about scientific topics, the amount of multimedia (e.g., video, TV, etc.) they consume about science, and the amount of information they read about science in the popular media. This scale ranged from 1 to 7 with high scores indicating greater self-reported interest (M = 4.51, Mdn = 4.75, SD = 1.43, alpha = 0.89). Participants also answered basic demographic questions (age, education, etc.) before moving on to the first article.

After reading each article, participants answered three questions designed to test their ability to process each article. As recognition tests offer a measure of encoding and processing (e.g., Lang, 2000; Stewart, 2013), a total of 18 questions (three questions about the research project featured in each stimulus article) checked participants' ability to recall facts about the particular research project (e.g., “What kind of monkeys were involved in this study?”).

Article comprehension was assessed using the open-ended question: “Thinking about the article you just read, what do you think the main point was?” Three raters examined responses to this question to generate coding categories inductively using the constant comparison method (Glaser and Strauss, 1967). The goal of this procedure is to allow categories “to emerge from the discourse itself” (Benoit and McHale, 2003, emphasis in original). Four discrete clusters of categories emerged after two rounds of comparison: (1) “waste” responses indicated that the project was a waste of federal money, (2) “topic” responses reflected the specific topic of the scientific project, (3) “don't know” responses that indicated the participant did not know, (4) “no indication/no point” responses that were deliberately inconsistent with the main point question being asked (see Table 1 for category counts and exemplars). “Main point” comments were then reanalyzed; intercoder reliability was sufficient (Krippendorf's alpha = 0.83; 95% confidence interval = 0.76; 0.90; see Hayes and Krippendorff, 2007).


Table 1. Coding categories and examples.
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Participants also reported their attitudes toward each research project they read about. Items assessing the research project's utility were adapted from Stewart et al. (2009). Scores on these items could range from 1 to 7 with higher scores indicating greater usefulness. Three original items were used to assess whether or not participants believed the research project was worthy of federal funding, where 1 = strongly disagree and 7 = strongly agree: “This project was worthy of the federal monetary support it received,” “This research was a good use of federal funds,” “The US Government should not have paid for this research project” (reverse coded). Composite scores were created for usefulness (M = 4.19, Mdn = 4.50, SD = 1.95, alpha = 0.84), and worthiness of funding (M = 3.63, Mdn = 4.00, SD = 1.81, alpha = 0.85).

RESULTS

Manipulation Checks

Prior to main analyses, checks on participants' ability to process the text were conducted. Processing ability was assessed using the 3-item recognition memory questions that appeared after each article. Results indicated no significant differences in processing across source type or science type; recall scores were also not significantly correlated with either self-reported interest in science or by political attitudes (0.00 < |r| <0.07), suggesting that these variables did not impact participants' ability to understand the information presented in each article. The average number of questions answered correctly across all conditions was 1.68 (SD = 0.04). This suggests that participants processed each story similarly across conditions.

Effects on Comprehension

A chi-square test of independence examined the relationship between participants' coded responses to the main point question and source type asked in RQ1. Results indicated a significant association between source type and participants' comprehension, χ2 (6, N = 510) = 42.06, p < 0.001. Seeing the story's main point as wasting taxpayer dollars on science was more likely for messages in the political style (73.8%) than in the PR (11.9%) or scientific (14.3%) styles. Topic-based responses, which accounted for an overall majority of responses, were least likely to occur in the political style (29.5%) and appeared in 36.9% of the total in the PR style and 33.6% in the scientific style. Don't know comprehension responses occurred significantly more frequently in the scientific condition (57.7%) than in The Wastebook (19.2%), or PR (23.1%) conditions. Finally, proportions of no point responses were equally likely in each of the three conditions. (see Table 2 for counts).


Table 2. Detailed contingency table: coded response to comprehension question.
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EFFECTS ON AUDIENCE ATTITUDES TOWARD SCIENCE RESEARCH

To test effects on attitude judgments toward science asked in RQ2 and RQ3, the analyses reported below used a mixed analysis of covariance (ANCOVA) procedure with source (political, scientific, PR) as a within-subjects factor and science type (hard, soft) as a between-subjects factor. The two individual difference variables of political attitudes and interest in science were added as additional covariates. For ease of interpretation, we present all analyses pertaining to each dependent variable separately, beginning with judgments of a research project's utility, followed by judgments of the project's worthiness of funding.

Judgments of Research Projects' Utility

Using the mixed ANCOVA procedure, participants' judgments of the research project's utility were analyzed first. Regarding RQ3a, a significant two-way interaction effect between source and science type on judgments of research project utility emerged, F(2, 342.17) = 3.136, p = 0.045. Examination of the simple effects with Bonferroni corrections indicated that within the political source, soft science projects (M = 3.53, SD = 0.22) received slightly lower judgments of usefulness than hard science projects (M = 3.80, SD = 0.20), t(168) = −1.00, p = 0.37. Examination of the PR genre revealed that soft science projects (M = 4.21, SD = 0.22) were again judged as being less useful than hard science projects (M = 4.54, SD = 0.20), t(168) = −1.10, p = 0.27. But the pattern of utility judgments was reversed for the scientific source whereby soft science projects (M = 4.83, SD = 0.21) were rated as having greater usefulness than hard science projects (M = 4.25, SD = 0.20), t(168) = 2.06, p = 0.04 (see Figure 1). This suggests that with respect to RQ3a, variations in message source and type of science do interact to influence audience attitudes, with the main difference occurring in the PR condition. We return to this finding in the Discussion section. Lastly, although the main effect of science type was not significant, a significant main effect of source on judgments of utility was observed, F(2, 342.18) = 9.81, p < 0.001. Overall, it appeared that the political version produced lowest ratings of research project usefulness (M = 3.66, SD = 0.15), compared to either scientific (M = 4.37, SD = 0.15) or PR conditions (M = 4.53, SD = 0.14), which did not differ from each other.
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FIGURE 1. Two-way interaction effect between message and science type on judgments of research project utility.



Judgments of Research Projects' Worthiness of Federal Funding

The mixed ANCOVA was again conducted to test RQ4b. Similar to the above analysis, a main effect for source type on ratings of the research project's worthiness of funding was observed, F(2, 344.31) = 9.16, p < 0.001, was observed. The pattern of means again indicated that while scientific (M = 3.85, SD = 0.14) and PR conditions (M = 3.91, SD = 0.13) did not differ from each other, both produced significantly higher ratings of a research project's worthiness of federal funding compared to the political condition (M = 3.16, SD = 0.14), in accordance with RQ2. The two-way interaction effect and the main effect of science type were not significant.

Additional Analyses

Though we chose to assess participants' political attitudes using a continuous measure of fiscal conservatism, we also wanted to compare the findings from the current study to those of previous research that has operationalized political attitudes as people's affiliation with either Democrat or Republican parties (Funk, 2017; Funk et al., 2017). Thus, we conducted a second set of analyses that examined the interaction between source type, science type, and political party on judgments of research project utility and worthiness of federal funding. For judgments of research project utility, significant interaction between source × science type was replicated, F(2, 339.39) = 3.055, p = 0.048, as was the main effect for source type, F(2, 339.29) = 9.72, p < 0.001. Although no other effects emerged for science type, there was a main effect for political party affiliation. Consistent with the connections between science research and fiscal spending by politicians, Republican participants (M = 3.95, SD = 0.11) were less inclined to find research projects useful than Democrats (M = 4.50, SD = 0.13), F(1, 496.54) = 10.51, p = 0.001. With respect to judgments of funding worthiness, the same main effect for source detected previously was found again, F(1, 340.66) = 9.38, p < 0.001. Finally, the main effect for political party on judgments of funding worthiness was also significant with Republicans being also less likely to believe projects were worthy of the funding they received (M = 3.36, SD = 0.14) compared to Democrats (M = 3.99, SD = 0.16), F(1, 496.54) = 16.15, p < 0.001.

DISCUSSION

The current study used naturally occurring examples from contemporary media to explore how messages from political, professionalized, and scientific sources explaining hard and soft science research projects affected audience opinion toward basic scientific research. We examined the effects of source and science type while controlling for key individual difference variables of self-reported political attitudes and personal interest in science. The robust effect of source type on judgments of a research project's worthiness of funding underscore the effects that various kinds of science journalism can have on readers' attitudes. Participants in this study appeared to learn information equally well, regardless of the way it was presented; instead, the effect of various kinds of science communications was to set the tone in which this information about science was compared to other information and ideas that readers already held. With regard to the political message, raising the salience of government spending seemed to be a way of “activating schemas that encourage target audiences to think, feel, and decide in a particular way” (Entman, 2007, p. 164).

Overall, the effect of each genre on comprehension was also evident in participants' responses to the main point question. Those who read stories in the political genre were the most likely see a project as wasting taxpayer dollars, as reported in RQ1. But did Democratic and Republican participants internalize this message at different rates? To examine this pattern, a post-hoc analysis was conducted to explore the proportions of Republican and Democratic participants who reported the main point of articles as “wasteful.” Examination of frequency counts indicated that out of a total of 42 wasteful main point responses, 33 were generated by Republican participants compared to 9 by Democratic participants. A binomial test of proportions indicated that the proportion of Republicans who reflected the political genre's main point was beyond chance, Z = 3.69, p < 0.001. The genre seems to amplify the commitments to demonstrating membership in a cultural community—here, as the guardians of the public purse—that Kahan (2015) suggested.

In comparison to the more concrete issue of federal spending, evaluating a scientific project's utility was perhaps a more abstract judgment for participants to make. The interactions of the different messages and kinds of science research on judgments of utility indicated that projects from the hard science side of the scale were seen as more useful when described in the language of the university PR bureau. On the other hand, the softer sciences appeared to gain in perceived utility from the style of the scientific abstract. In interpreting this effect, it may be that the utility of hard science research is more immediately obvious to readers and as a result, its efficacy continued to resonate even within the PR version. On the other hand, readers may have needed additional cues regarding the utility of social science research; if that is the case, then such cues may be made more salient by the “scientese” of a scientific genre, and less so in a PR genre.

Implications for Contemporary Science Journalism and Communication

It is important to consider these findings and how they fit within the larger ecosystem of public information. As Autzen (2014) noted, we are living in a “copy-and-paste” era of journalism, in which press releases from PR professionals get “printed word-for-word in newspapers and on internet media platforms of any kind with “pressing the copy-paste buttons” being the only contribution from the journalists working in the media” (Autzen, 2014, p. 2). These kinds of press releases certainly have important functions of notifying the public of newsworthy accomplishments and creating “buzz” around scholarly work—but more often than not, authors of press releases are tempted to hype findings from individual projects, or report on big grants awarded to investigators or given out by funders without offering any larger context for the research (Schmitt, 2018; see also, Dumas-Mallet et al., 2017; Weingart, 2017). Researchers have a unique role to play in that as the people closest to the actual science, they can offer that context for the public. But in order to do so, they must communicate it in an accessible, interpretable style.

In short, researchers describing their work can gain from the style of PR. As the results of RQ1 also showed that “don't know” responses occurred most frequently in the scientific abstract than any other condition, researchers (particularly ones working in the hard sciences) might be more effective in their science communication by blending scientific vocabulary with some features of PR writing. This may be a difficult task for researchers who have spent years honing a carefully crafted technical vocabulary, and the sounds of scientese do appear to add a sense of gravitas. But if those cues spur an interest to associate with a cultural group that distances itself from academics “messing into everybody's personal affairs,” the cognitive effort of processing scientific prose seems less attractive. The PR style's use of recognized journalistic techniques might also draw skeptical audience members to the information-gathering aspect of science communication, rather than its culture-affirming side (Kahan, 2015). The same interests that help to drive political polarization around an issue (Drummond and Fischhoff, 2017) could also make it less likely that motivated partisan readers would select themselves into media “echo chambers” (Dubois and Blank, 2018); the less political approach favored in the PR style thus stands a good chance of reaching those who could be persuaded by a story that does not threaten their identities.

Furthermore, those researchers who actively “push” their messages to journalists and PR professionals can also further boost the impact of their work (Liang et al., 2014). Such translation efforts are difficult, because they are often thought of as yet another task that researchers must add to their already full to-do lists. We challenge researchers to think of providing accessible explanations about their own work for lay publics as the truly final step in the research and publication process, rather than just circulating the PDF around to other academics.

Limitations

The limitations of the current study include the manipulation of the source variable. In an effort to answer the NAS's call to examine contemporary media environments, we chose to maximize experimental realism and external validity, by selecting existing research studies as the basis for our stimuli across broad categories of “hard” and “soft”; however, the specific topic of each stimulus was not systematically varied. Future work should incorporate specifically selected topics to see how different message sources interact with ideologically divisive topics (e.g., Nisbet et al., 2015). Future work that employs more divisive topics may also include more detailed measures of political attitudes by assessing individuals' specific ideological beliefs on more singular issues, aside from fiscal conservatism. Additionally, the current study was limited to only three purposively selected exemplars of political, PR, and researcher messages in an effort to maintain experimental control. But future work might explore other kinds of science communications including news editorial commentary, interviews with politicians about science, or blog posts written by scientists. We encourage other researchers to continue to adapt naturally-occurring media materials as study stimuli and expand the investigation of this topic.

CONCLUSION

Knowing exactly which message features to apply in accordance with which attitudes remains an issue for future research, but the current study demonstrates the effects of various sources, types of science, and people's pre-existing political beliefs and interest in science on both abstract and concrete judgments about science. The current study contributes to existing literature by demonstrating that the effects of various message source and genres of science communication depend on the audience's existing attitudes and values and also on the specific judgments they are being asked to make.

This study's use of existing articles from a variety of sources is a step toward understanding how the diverse information ecology that we now live in may affect how audiences interpret information, and how that information may shape their opinions of scientific research. Journalists, scientists, and politicians who are entering the arena of science communication should be mindful of how their messages influence the public, and also what other kinds of messages their audiences are able to access.
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FOOTNOTES

1We note that these dimensions (individual/institution, by/about science, push/pull, and style) may differ across various scientific publications. Our purpose in applying these four dimensions here is to help our readers organize and differentiate the specific articles we featured and tested in this study, but we do not intend our organizing framework to be representative of all science publications of like kinds in the larger media environment.
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