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Abstract 

Science is all about process. It strives to determine scientific truth systematically with 

distinct steps and levels required for proof. The process of science, however, extends beyond the 

scientists themselves and involves the dissemination, reception, and application of scientific 

information. In democracies such as the United States, communicating science involves many 

moving parts: scientists, news media, and the public. But this process can go awry, confounded 

by human errors and biases. This paper addresses how the flow of information from scientists to 

journalists to the public is muddled by each party, particularly focusing on biases, readability and 

science literacy, availability of scientific information, under-coverage, and human cognitive 

processing models. Accompanying this essay is a video showcasing footage from semi-

structured interviews with scientific researchers and journalists concerning their opinions on the 

state of science communication today. This examination also includes recommendations for 

combatting problems within the science communication environment and creating a more 

scientifically informed community. Finally, it includes a proposal for future research on how 

stakeholders in scientific communication interact to improve the way scientific discoveries are 

shared with the public. 

 Keywords: Communication, science, journalism, bias, media, theory 
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A Review of the Literature on Disordered Science Communication 

 A democracy’s power lies within its people. The common citizen, whether indirectly 

through elected representatives or directly by popular vote, has the power to make major public 

policy decisions that may drastically change that citizen’s life or the lives of others around them. 

Yet citizens must be informed to make these decisions. Democracy relies on its people knowing 

enough information to make a choice between what will work and what will not, or what they 

think is right and what is wrong. Can the common person truly be trusted to make such 

monumental judgements? 

 This uncertainty, while present since the dawn of the American republic, became big 

news in the early 1920s with the publication of Public Opinion by journalist Walter Lippman and 

philosopher John Dewey’s response in his New Republic (Whipple, 2005). Lippman insisted that 

“a centralized body of experts” should be making policy decisions (Whipple, 2005, p. 160), 

while Dewey felt it was important for members of the general public to be directly involved in 

governmental decision-making based on humans being inherently active players in nature, as 

opposed to Lippman’s belief in the opposite – that humans are merely passive observers 

(Whipple 2005). The conflict lingers today. As each election season rolls around, campaign signs 

with sometimes nothing more than a candidate’s last name pop up on every street corner, 

persuading the public to vote for them simply because they saw one name more than the other. 

Clearly, would-be politicians assume members of the public do not know much about the 

government in which they are supposed to be the primary actors, and they may very well be 

right. 

 Public participation in governmental decisions becomes even more controversial when 

applied to science. Many Americans are scientifically illiterate, quicker to believe the musings of 
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astrologers than scientists (Dean, 2019). Nevertheless, each election season, voters are expected 

to make decisions on medicine, technology, and the environment. For example, 10% of 

Americans still think the risks of the MMR vaccine outweigh its benefits despite years of 

research showing the contrary (Villa, 2019). While confidence in scientists has increased – with 

87% of Americans saying they had at least a fair amount of confidence in scientists “to act in the 

best interests of the public” in 2020 (Gottfried, Walker, & Mitchell, 2020) as opposed to 76% in 

2016 (Funk, Johnson, & Hefferon, 2019) – the public doesn’t often get its information directly 

from researchers. Scientific articles are becoming more complex and, in the process, less 

comprehensible to the general public (Scheufele & Krause, 2019). This is where journalists play 

a role, acting as the translators and disseminators of important scientific information. But distrust 

toward journalists is high, with less than half of American believing the press’ actions have the 

public’s best interest in mind (Gottfried, Walker, & Mitchell, 2020). 

 Research is not a straight line from discovery to dissemination to application. Human 

error muddles the process whether that error results in an increase in complexity, 

misrepresentation of facts, or is itself the result of cognitive biases or outright laziness. Like a 

game of telephone, a research finding almost never remains fully intact from the moment it is 

realized to the moment it is regurgitated in one’s casual conversation. This paper examines the 

many ways science is lost in translation due to errors by scientists, journalists, or members of the 

public. It also discusses recommendations science journalists and researchers presented in semi-

structured interviews for improving the methods by which science is communicated and 

received, as well as a proposal for future research in this area. 
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Obstacles to Science Communication 

How Scientists and Scientific Research Platforms Get in the Way 

 The notion that science is best communicated by scientists themselves may not be 

accurate. In fact, research can be muddled before it has even been documented. A scientist is 

subject to bias and misrepresentation of fact, just as any human is, and research and its 

communication may be affected by financial prerogatives influencing a scientist, the human 

drive for fame, overly complex descriptions, and/or the degree of accessibility to the general 

public. 

Publication and Reporting Bias 

 Claims of bias run rampant in society today, from skewed news reporting to one-sided 

Twitter feeds. Scientists, too, are susceptible to bias, although perhaps not in the way the word 

“bias” is most associated. Science operates beyond the realm of politics – or at least it should – 

but it may fall victim to some misrepresentation. 

 One of the most significant biases in science communication is publication bias, which is 

defined as “when the probability that a result is published depends on the result” (Brown, Mehta, 

& Allison, 2017, p. 94). Publication bias results when study findings that were significant or 

exciting are the only or the primary results published (Brown, Mehta, & Allison, 2017). This 

may make certain results seem more compelling than they are. Publication bias is especially 

damaging to the credibility of meta-analyses (Dwan, Gamble, Williamson, Kirkham, & the 

Reporting Bias Group, 2013). Meta-analyses compile data from a number of studies on the same 

topic to make general conclusions about combined datasets and achieve more statistical power 

(Dwan, Gamble, Williamson, Kirkham, & the Reporting Bias Group, 2013). For example, if 

there are ten studies that were able to find a correlation between eating chocolate and gaining 
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health benefits, there may be just as many or more studies that did not find this correlation but 

were not published because the results were not considered as compelling. After all, finding a 

connection between a sweet substance many enjoy, and vitality is bound to get a lot more 

attention than finding there is no connection between the two. 

 Similarly damaging to scientific research is selective reporting bias, or “selection on the 

basis of the results of a subset of the original variables recorded for inclusion in a publication” 

(Dwan, Gamble, Williamson, Kirkham, & the Reporting Bias Group, 2013). More simply, it 

occurs when only specific results within a study are chosen to be published. While there are 

several different types of selective reporting bias (Dwan, Gamble, Williamson, Kirkham, & the 

Reporting Bias Group, 2013), outcome reporting bias most closely relates to publication bias. 

Outcome reporting bias involves selecting results for publication based on their significance 

(Dwan, Gamble, Williamson, Kirkham, & the Reporting Bias Group 2013), which often involves 

excluding the least significant outcomes. 

Publication bias and its cousin, outcome reporting bias, are consequences of human 

nature — the drive for personal gain or to avoid one’s research being critiqued (Brown, Mehta, 

& Allison, 2017) — but they complicate science-based decision-making. Studies and their 

findings have the potential to dramatically affect U.S. policy. Minimizing publication bias is 

incredibly important, because “when we rely on science to inform decisions about matters, 

including the environment, teaching strategies, economics, government, and medicine, the 

process of evidence-based decision-making can only be as reliable as the totality of the science 

itself” (Brown, Mehta, & Allison, 2017, p. 95). 
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Jargon and Readability 

 Despite scientist biases, research findings are still at their most accurate when presented 

in peer-reviewed papers written by the scientist(s) who conducted a given study. However, 

research papers often are not comprehensible to the common reader. Many papers use 

uncommon language or jargon to describe complicated theories, methods, or results. 

 Readability of scientific articles decreased between 1881 and 2015 based on Flesch 

Reading Ease (FRE) and New Dale-Chall (NDC) scores, with FRE determining readability by 

the number of syllables per word and words per sentence and the NDC through number of words 

per sentence and number of “difficult” words per sentence (Plavén-Sigray, Matheson, Schiffler, 

& Thompson, 2017). While these automated readability scores may not be accurate for a single 

piece of writing, research has shown them to be fairly accurate in determining average 

readability of a number of papers (Mailloux, Johnson, Fisher & Pettibone, 1995). Putting over 

700,000 scientific papers to the test, researchers found a strong negative correlation (r = -0.93) 

for readability during the relevant 134-year period (Plavén-Sigray, Matheson, Schiffler, & 

Thompson, 2017). 

 Readability of scientific articles may also be much lower depending on the style used. 

Researcher Lloyd R. Bostian found sentences written in a nominal style were the most complex 

and most difficult to comprehend (1983). A nominal style refers to “substituting nouns for verbs” 

(Bostian, 1983, p. 635) — for example, putting “creation” in the place of “create.” Out of active, 

passive and nominal styles, an active style was read fastest and with the highest level of 

comprehension, and a nominal style was read most slowly with the lowest level of 

comprehension (Bostian, 1983). In Bostian’s study, his test passages already contained shorter 

sentences than the average scientific article by five to ten words, so he theorized longer sentences 
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plus a nominal style would decrease comprehensibility even further (1983). With decreasing 

readability, already complex topics become even less intelligible to the common reader. 

Availability of Scientific Articles 

 With the dawn of the internet, information of all kinds is more accessible than ever. 

Thousands of scientific journals have moved online, making a wealth of research available with 

a few keystrokes. However, many articles lie behind pay walls or require journal subscriptions. 

Without some sort of institutional access, such as through a university or place of business, the 

pool of scientific articles available to the public diminishes even further. 

 Of all scientific journals, very few are truly open access, or are available without any 

subscription or purchase (Björk, Welling, Laakso, Majlender, Hedlund, & Guðnason, 2010). One 

study replicated the way most researchers search for articles by plugging the full names straight 

into Google, and then it was recorded whether that article was available open access within the 

first ten results (Björk, Welling, Laakso, Majlender, Hedlund, & Guðnason, 2010). The study 

found that about 20.4% of the articles a researcher would reasonably find would be open access 

(Björk, Welling, Laakso, Majlender, Hedlund, & Guðnason, 2010). This percentage fluctuates 

with disciplines, however, with social science having about 23.5% of its articles being open 

access (Björk, Welling, Laakso, Majlender, Hedlund, & Guðnason, 2010). In some areas of 

science, the percentage is significantly lower than average, such as engineering (18.4%) and 

chemistry (13%), while the discipline with the highest percentage, earth sciences, only reached 

33% (Björk, Welling, Laakso, Majlender, Hedlund, & Guðnason, 2010). This means that 

researchers finding their articles online without any subscriptions or institutional access are only 

able to access about one fifth of the research in their discipline. 
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 The study detailed above replicated a researcher’s search for a specific article, where they 

know exactly what they want, and it is just a matter of finding it. However, for students or 

members of the public, a Google search is usually meant to pull up a broad range of results from 

which one can decide what to use or read. With less specificity, it may prove even more difficult 

to find the information one is looking for. Someone may find only a few articles remotely related 

to what they are looking for. Because so few scientific articles are open access, meaning it is not 

restricted by institutional logins or paywalls (PLOS, n.d.; Suber, 2012), it is like trying to find a 

needle in a haystack, and then sometimes just settling for the hay. 

 Despite a slow movement into open access, there have been some efforts to speed up the 

“democratization of knowledge” (Holbrook, 2019). In 2018, several European and one U.S. 

research funding organizations formed cOAlition S and created Plan S, in which the primary 

demand was that “after 1 January 2020 scientific publications on the results from research 

funded by public grants provided by national and European research councils and funding 

bodies, must be published in compliant Open Access Journals or on compliant Open Access 

Platforms” (Tofield, 2019, p. 953). The coalition is still working toward its goal of 

implementation in several countries, but it may be an important first step in opening scientific 

knowledge to everyone who wants it. 

How Journalists Get in the Way 

 Research findings are at their most accurate when in a scientist’s own words, even with 

the potential bias for reporting some data over others. However, low readability and availability 

mean findings often must be translated into a more accessible format for readers. That is where 

journalists come in. With billions relying on news sources for their day-to-day information, 

journalists have the task of not only agenda setting, or deeming what is the most important 
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information to disseminate to the public (Coleman, McCombs, Shaw, & Weaver, 2009), but also 

deciding which format the public will best understand. This is where the problems arise. 

Journalist and News Corporation Bias 

 There is no such thing as an unbiased piece of written work, be it journalistic or 

otherwise. It is impossible for a journalist to completely leave their bias at the door when they 

walk into a newsroom. One’s opinions and beliefs are inextricably linked to one’s identity. This 

bias is clear in the fact there are more liberal journalists in the U.S. than conservative ones, and, 

subsequently, there are more liberal-leaning articles (Groseclose & Milyo, 2005). But how does 

this translate to science? 

Science often becomes a matter of politics in the U.S. The liberal versus conservative 

mentality has formed an unfortunate link with acceptance and application of new scientific 

information. While objectivity is historically one of the core principles of journalism, people are 

people. Confirmation bias is still at work in a journalist’s brain, even if they are more willing 

than the average person to seek pure fact rather than opinion.  

According to a 2005 study that examined media bias by looking at the sourcing used in 

various stories, those that came from more liberal media omitted facts more compelling to 

conservatives, and those that came from more conservative media did the opposite (Groseclose 

& Milyo). The study’s authors summed up their hypothesis in one sentence: “For every sin of 

commission, such as those by Glass or Blair,” successful journalists who admitted to fabricating 

much of the information in their stories, “we believe there are hundreds, and maybe thousands, 

of sins of omission — cases where a journalist chose facts or stories that only one side of the 

political spectrum is likely to mention” (Groseclose & Milyo, 2005). 
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However, bias can apply to more than just individual journalists. Media outlets may be 

biased against research that would make them look bad. For example, one study that examined 

journalistic coverage of research on the connection between violent media exposure and 

aggression found the link was being severely downplayed in news organizations (Bushman & 

Anderson, 2001). Media violence is a rich, well-studied area of psychological and 

communication research, and conclusions have changed over the years on the correlation 

between media-portrayed violence and aggressive behavior (Larsen, 1968; Dickson & Romanets, 

2014; Edwards, 2020). The most recent research, as also mentioned in the study, shows a 

significant link between media violence and aggression, especially in children, although most 

news organizations are still publishing content claiming there is only a weak link between the 

two (Bushman & Anderson, 2001). Researchers postulated one cause for this disconnect is that 

news media have a “vested interest in denying a strong link between exposure to media violence 

and aggression,” as news organizations work with or are sometimes even part of media 

companies who profit from selling violent media; additionally, its readers who likely consume 

violent media may be upset by that data being published (Bushman & Anderson, 2001, p. 486). 

Media violence is only one example of news organizations’ self-interest trumping fact. It 

goes back to the polarized nature of politics in America today, and the polarization of news 

media with it. With the opinions of its readers in mind, news organizations may portray science 

in a way that agrees with their primary audience. For example, in February of 2020, Fox News 

published an article by Chris Ciaccia on a study predicting the extinction of about half of Earth’s 

plant and animal species due to climate change.  

The whole article focuses on the study up until the final paragraph, where Ciaccia writes: 

Skeptics have largely dismissed fears over man’s impact on global 
warming, saying climate change has been going on since the beginning 
of time. They also claim the dangers of a warming planet are being 
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wildly exaggerated and question the impact that fossil fuels have had 
on climate change (2020). 

 
 Since Fox News’ audience is primarily conservative, this last paragraph may have been 

added to placate readers who do not believe climate change poses any risk to life on Earth. 

 There is another explanation for this paragraph. In the 2001 media violence study, the 

researchers called it a “misapplied fairness doctrine” (Bushman & Anderson, 2001), which refers 

to journalism’s emphasis on covering all sides of a story, so readers have everything they need to 

formulate an opinion on a subject without biased influence from the news organization. An 

example of this fairness doctrine applied well would include quotes from both the Democratic 

and Republican candidates in a story recapping the presidential debate. Sometimes, though, this 

fairness doctrine is pushed too far, and it starts to warp fact and fiction.  

Such is the case with media violence data, researchers conducting the 2001 study 

suggested, saying:  

An attempt to get both sides of the story may itself lead to a final story 
that puts too little emphasis on the findings and opinions of leading 
researchers and puts too much emphasis on the few dissidents who can 
be found on almost any scientific issue (Bushman & Anderson, p. 487). 
 

 In this situation, literature suggesting a strong correlation between violent media 

exposure and aggressive behavior would be the opinions of “leading researchers” and literature 

suggesting the opposite would be that of the “few dissidents” (Bushman & Anderson, 2001). 

This same concept can be applied to climate change. The point of Ciaccia’s story for Fox News 

was scientific, not political, although it contextualized the issue in the political world with that 

final paragraph, which was potentially Ciaccia’s effort to fairly cover the story from all sides.  

Recently, there has been a movement in journalism ethics away from equal coverage to a 

“weight of evidence” approach, as described in chapter 9 of the book Global Media Ethics: 

Problems and Perspectives (Dunwoody & Konieczna, 2013). The weight of evidence approach 
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suggests one should explain the beliefs of experts in a field and place greater emphasis on those 

beliefs (Dunwoody & Konieczna, 2013). In climate change reporting, that would mean 

recognizing the essentially unanimous agreement between scientists of its dangers and humans’ 

effect on it (Dunwoody & Konieczna, 2013). Unfortunately, this approach would set news 

organizations up for more accusations of bias. So, ironically, an approach meant to minimize 

journalists’ personal bias may create a façade of increased bias. 

Under-coverage and Decreased Science Beat Reporting 

 The journalism industry has already taken financial hits as print newspapers have steadily 

decreased in popularity in the wake of the internet. Many papers have been forced to lay off staff 

and, in the process, remove some beats (Grieco, 2020). Some newspapers that once had a staff 

specifically dedicated to science have reduced to one or two beat writers, and some smaller 

newspapers have no one on the science beat at all. This not only results in decreased coverage of 

scientific research and advancements but also less thorough coverage. 

 One study of local Colorado newspapers found that while newsrooms are not 

disproportionately reducing science and environmental coverage compared to other 

specializations as a result of budget cuts, there is a movement toward more general news 

reporters covering specialized fields like science (Crow & Stevens, 2012). The study specifically 

noted these general news reporters were usually not seeking any additional education on the 

specialized areas they cover (Crow & Stevens, 2012). Beat reporters will learn the ins and outs of 

their topic, including the best, most credible sources to interview, gradually achieving a degree 

of knowledge regarding core concepts, but because there are fewer science beat reporters, 

journalists may not know enough about the subject they are writing on to cover it coherently. 
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However, it’s not just a lack of background knowledge hindering general assignment reporters 

from properly covering science.  

The same study pointed out another consequence of newsroom budget cuts is that 

reporters are more frequently required to produce several stories a day. These time constraints 

mean journalists are less likely to seek out primary sources, like researchers, or look at raw data 

(Crow & Stevens, 2012). As previously mentioned, the further information deviates from its 

original holder, the more distorted it may become. Already, the transfer of information from 

scientist to journalist alone can lead to factual miscommunications. This becomes even more 

likely when a journalist uses a secondary source for their information on a scientific 

advancement or research discovery. The 2012 study proposed journalism that programs 

incorporate more instruction in “specialized knowledge areas” since professional journalists are 

less likely so seek training in specific areas, focusing, rather, on general communication skills 

(Crow & Stevens, 2012, p. 45). 

 A study published in 2020 presented a promising solution to the decrease in specialized 

science reporters that is the opposite of the proposal in the 2012 study. Researchers proposed 

scientists could be trained journalistically to produce science stories for news outlets, and those 

stories could run among the news organizations’ other day-to-day content (David, Garty, & 

Baram-Tsabari, 2020). One concern of this new method of science journalism was that readers 

might be less likely to interact with such content as opposed to a news organization’s political 

and entertainment coverage written by professional writers; however, researchers found few 

discrepancies in reader engagement between scientist-authored stories and other content in the 

two news outlets studied over a two-and-one-half-year period (David, Garty, & Baram-Tsabari, 

2020). If general assignment reporters are not interested in – or simply do not have the time for – 
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specialized training in science coverage, it may come down to journalistic training on the 

researcher side. 

 This solution has its own caveats. Having sources of information produce their own 

stories could undermine one of journalists’ most important jobs: watchdog reporting. Journalists 

have sometimes been regarded as the “fourth estate” — a fourth part of U.S. democracy serving 

as an independent check and balance for the executive, legislative, and judicial branches of 

government (Norris, 2014, p. 1). But this watchdog role is applicable to more than government. 

The press has a duty to look into the actions of any people or groups in power to make sure they 

are being fair and truthful, and if they are not, to bring those actions to light in the public eye 

(Norris, 2014; Berry, 2009). The same principal can be applied to science journalism. If a 

scientist is producing stories on their own research, much of which is funded by taxpayers, there 

is no third-party verification. Certainly, it would be difficult to fabricate a scientific study today 

with the peer review process, but a scientist may leave out important, or even just interesting, 

information a journalist would have gotten from knowing the right questions to ask. In the 1999 

Nieman Reports, Murrey Marder said the watchdog role involves “thinking about what [a] 

person is saying, whether he is answering my questions, whether I, as a pseudo-surrogate for the 

public, should be asking other things” in an interview. Without the interview, there are no tough 

questions to answer. Sure, the science itself may be there, but will those articles lose out on the 

answers scientists give to questions like “How will this help people?” or “Why is this research 

important?” 

 The most effective science journalism extends beyond unbiased and accurate reporting. 

Science is an ever-changing, ever-expanding field based on researchers’ advances. What we 

know today is likely to be completely different from what we thought we knew one hundred 
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years ago. After all, it was not too long ago that draining someone’s blood was thought to be an 

effective solution to many ailments. Scientific discoveries are happening on the daily, and these 

discoveries can expand upon or even completely refute what has long been held as fact. It makes 

sense that journalistic coverage should be providing updated information as it comes in. 

However, sometimes that is not what happens. Since there are few reporters who know and 

follow a specific area of scientific research well enough to jump on advances, journalists 

sometimes do not end up following up on research discoveries they cover, which may mean 

outdated information is left to circulate. 

How the Public Gets in its Own Way 

 The average American adult already faces many obstacles to accessing scientific 

information, but sometimes these obstacles are not external. The public may never have been 

educated in how to consume scientific information, so many research articles or even news 

articles may be beyond one’s level of comprehension. Even so, the most scientifically literate 

members of the population are still disadvantaged when it comes to processing and accepting 

scientific information simply based on the way humans analyze the new knowledge they 

consume. 

Low Science Literacy 

 While people seem to like engaging with science news, people often do not have the 

ability to do so effectively (Hallman, 2017). Most Americans are essentially scientifically 

illiterate (Hallman, 2017). Sure, many Americans may be able to correctly answer fact-based 

questions on science (Hallman, 2017) — such as “How many planets are in the Solar System?” 

— but when it comes to critical scientific thinking, U.S. citizens fall short. 
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 According to a report put together for NASA in 2016, only about 28% of Americans have 

civil scientific literacy (Miller), which refers to one’s ability to “find, make sense of, and use 

information about science or technology to engage in a public discussion of policy choices 

involving science or technology” (Miller, 2016, p. 2). Civil scientific literacy also does not apply 

to one’s ability to read a scientific article, but instead refers to one’s ability to understand and 

critically apply the information they consume from media organizations, such as newspapers and 

television programs (Miller, 2016). 

 Science literacy is monumentally important for citizens of a democracy, especially as 

technology continues to expand and conversations about the environment become more dire. 

Arguably, science literacy is more important than ever as the U.S., along with the rest of the 

world, faces a global pandemic. Citizens need to understand the information they are consuming 

about COVID-19’s effects, trends in infection rates and transmissibility, and vaccine trial results 

to properly make decisions that will affect their own safety and the safety of others. 

Unfortunately, based on the 2016 report, this likely is not the case for most Americans. 

Confirmation Bias 

 With the dawn of the internet, and subsequently social media, every person now has 

access to a wealth of new information. Unfortunately, that does not necessarily mean people are 

broadening their minds to new cultures and ideas. Humans like what they are familiar with, 

whether the familiar is an object, situation, or even attitude. In the case of consuming media, 

humans are now caught in their own thought bubble due to a phenomenon known as 

“confirmation bias.” 

 Confirmation bias occurs when people “actively restrict themselves” to media content 

that agrees with their already established beliefs (Van der Meer, Hameleers, & Kroon, 2020, p. 
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938). In other words, people prefer to consume information that reinforces what they already 

believe to be true (Van der Meer, Hameleers, & Kroon, 2020; Nickerson, 1998; Kappes, Harvey, 

Lohrenz, Montague, & Sharot, 2020; Peters, 2020). This often occurs with political media, with 

the best example being the stereotype that Republicans only watch Fox News. The stereotype is 

not really a stereotype at all either. In fact, it carries a lot of truth. According to a 2020 Pew 

Research Center poll, 65% of Republicans trusted Fox News, which was a far greater percentage 

than trusted any other broadcast news source (Gramlich, 2020). Because of cognitive biases, 

most notably confirmation bias, people engage in this selective exposure (Van der Meer, 

Hameleers, & Kroon, 2020). 

 In the U.S., science sometimes becomes severely polarized. Using climate change as an 

example, Republicans and Democrats do not simply disagree on how to deal with the issue, they 

disagree on whether the issue even exists. Likewise, although scientists have consistently 

reaffirmed that genetically modified foods are safe to consume, 28% of Americans still do not 

trust that there are no side effects (Hallman, 2017). In other words, “knowing about science, 

supporting science, and having confidence in science are not the same as accepting science or its 

outcomes” (Hallman, 2017, p. 68). Polarization of scientific information thus plays into 

confirmation bias. Some Americans may never be exposed to new scientific discoveries, or 

compelling information in support of scientific theories, simply based on the media they 

selectively expose themselves to. 

Cognitive Processing Models in Communication Theory and Research 

 Both low science literacy and confirmation bias are two obstacles that can be addressed 

and minimized. However, there are a few obstacles built into the way the human brain processes 

persuasive information. 
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 It is first important to note that new scientific information constitutes a persuasive 

message to a consumer. The consumer is presented new information that will shape, reinforce, or 

change their beliefs on a certain subject, consistent with the three components of communication 

in researcher Gerald R. Miller’s definition of persuasion (Stiff & Mongeau, 2016). 

 There are two primary theories that explain how humans assess persuasive information 

when they are confronted with it — the elaboration likelihood model (ELM) and the heuristic 

systematic model (HSM) — although both point to two channels people use to process 

persuasive messages (Stiff & Mongeau, 2016). One is more direct and scrutinizing, a careful 

consideration of the informative message being presented and a conscious decision whether to 

accept the message as fact or to reject it; in short, this channel involves conscious effort on the 

part of the message receiver (Stiff & Mongeau, 2016). In the ELM, this is known as the central 

route, and in the HSM, it is called systematic processing (Stiff & Mongeau, 2016; Petty & 

Cacioppo, 1986; Luo, Zhang, Burd, & Seazzu, 2013). Humans will respond this way when they 

are motivated and able to actively engage in receiving the new information (Stiff & Mongeau, 

2016; Petty & Cacioppo, 1986). However, humans are inundated with many persuasive messages 

daily, now more than ever because of technological advancements, so not every message can be 

so carefully processed (Stiff & Mongeau, 2016).  

 The ELM and HSM differ slightly in their explanations of this second channel. The ELM 

calls this channel the peripheral route and postulates humans will make decisions to accept or 

reject a persuasive message based on positive or negative cues in the environment surrounding 

the message (Petty & Cacioppo, 1986; Bitner & Obermiller, 1985). For example, using a cute 

kitten in an advertisement for toothpaste appeals to the peripheral processing route — the goal is 
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to persuade the consumer to associate a particular brand of toothpaste with the good feelings they 

experienced when they saw the cute kitten.  

 The HSM’s alternate channel is a bit different. It theorizes that humans will engage in 

heuristic processing, which, as the name suggests, involves using heuristics, which are 

essentially a list of rules the brain uses as a shortcut to decision-making (Luo, Zhang, Burd, & 

Seazzu, 2013; Stiff & Mongeau, 2016). One well-recognized heuristic is that experts are usually 

correct, so when presented with a message from an expert versus an opposite message from a 

non-expert, people are more likely to accept the expert’s message as fact (Stiff & Mongeau, 

2016). The important commonality between the two models is this processing channel requires 

much less effort and relies on the message receiver producing quick, almost instinctual decisions.  

 The people who are actively seeking out science news will probably be using the models’ 

first, more direct processing channel, but those who scroll past a headline on Twitter or read the 

description of a news update from an app on their phone are more than likely using the second, 

less-engaged processing model. Information accepted using this method might not be credible. 

For a timely example, there was a rumor circulating on social media that hot lemon would cure 

COVID-19 (Kasprak, 2020). While many posts spreading this claim were from average users, 

some were from people who claimed to be doctors (Kasprak, 2020). People who came across 

those posts from “medical professionals” would have been more likely to believe the supposed 

lemon-water cure if they were not thinking as critically about the information they were 

consuming, relying on the surface-level decision-making process that relied upon trusting an 

expert’s claim. 

 This is part of the reason why fake news runs rampant today. In a 2019 study, researchers 

found that the spread of fake news was less about partisan identification and more about of lack 



WHAT GETS IN THE WAY                                                                                                                      21 
 

of thought (Pennycook & Rand). The study had Democrats and Republicans judge political 

headlines as either fake or real news, and the results showed, regardless of party affiliation, 

people who used more deliberative thinking were able to weed out the false from the real more 

effectively than those who used more intuitive thinking (Pennycook & Rand, 2019). Applied to 

science journalism, fake scientific news is more likely to be accepted when people are not 

actively thinking about what they are taking in. Intuition and quick decision making, while 

necessary to manage our cognitive input, makes people more susceptible to believing false 

truths. Perhaps the saying “go with your gut” should be a mantra left in the era before the 

worldwide web of lies. 

Semi-structured Interviews 

Methods 

 Three science researchers and three journalists with experience covering science 

participated in semi-structured interviews to put this exploration of science communication in 

context. Semi-structured interviews involve both open- and closed-ended questions and allow for 

clarifications and follow-up questions more so than a structured interview (Adams, 2015). This 

method was chosen as the best way to allow participants to share their experiences and opinions 

in as much detail as they saw fit while retaining their individual voices (Adams, 2015). Semi-

structured interviews also favor qualitative analyses (Kallio, Pietilä, Johnson, & Kangasniemi, 

2016), which, in this paper, will involve comparing the scientists’ and journalists’ answers, 

finding commonalities and differences between those answers, and examining potential 

consistencies in the answers among journalists or scientists. 

 Each interview consisted of ten questions that focused on the participants’ opinions on 

the current state of science communication and their own methods of being effective science 
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communicators. The questions were asked in the order they appear below with only clarifying or 

prompting remarks added during the interview: 

1. Do you think there are any obstacles that stand in the way of communicating new 

scientific information to the public? 

2. Would you say access to scientific information today is at the level it should be? For the 

purpose of this question, access is defined as the public availability of information about 

scientific discoveries, whether presented through academic research papers, journalistic 

articles or multimedia platforms. 

3. Do you think journalists should act as intermediaries in communicating new science 

research to the public? Please explain your answer. 

4. Should scientific researchers communicate their own research without a journalist 

intermediary? Please explain your answer. 

5. Which of the two means of communicating research to the public do you think is most 

effective? 

6. Do you think scientific researchers do a good job of communicating their research to the 

public in a comprehensible way? 

7. Do you think journalists communicate science in an easily comprehensible way? 

8. What are your opinions about social media being used in the communication of scientific 

research? 

9. How do you most often consume scientific information outside your field or job? For 

example: reading academic papers, reading/watching the news, social media, etc. 

10. Based on your experience in your field, what is one recommendation you have for how 

science can better be communicated to the general public? 
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 The participants were selected based on the backgrounds in science communication. It 

was intended they provide a substantial variety in level of experience, job type, and area of 

research/reporting. The participants were: 

 Researchers: 

o Dr. Benjamin Wilder, Director of the Desert Laboratory on Tumamoc Hill — 

desert ecology and botany. 

o Pamela Pelletier, Community Planner at the University of Arizona Laboratory of 

Tree-Ring Research — dendrochronology. It should be noted Pamela Pelletier has 

taken several journalism classes. 

o Ann Zabludoff, Professor of Astronomy, and researcher at the Steward 

Observatory at the University of Arizona — astronomy. 

 Journalists: 

o Amit Syal, Science Editor at the University of Arizona student newspaper the 

Daily Wildcat and senior studying biochemistry and physiology. 

o Jasmine Demers, reporter at the Arizona Daily Star. 

o Jennifer Hijazi, reporter who used to cover law and culture of climate change at 

E&E News. 

Each interview lasted an average of twenty minutes, not including friendly discussion 

before and after the questions were asked. Participants were asked to answer the questions to the 

best of their ability based on their personal experiences and the opinions they formed because of 

those experiences. Each interview was video recorded via the virtual meetings platform Zoom, 

and the audio files were transcribed (see Appendices A-G). 
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Results  

 While the participants gave a variety of responses, there were several consistencies 

between both scientists and journalists in their answers to each question. 

1. Do you think there are any obstacles that stand in the way of 

communicating new scientific information to the public? 

 Every participant said they thought there were obstacles that stood in the way of effective 

science communication. While the main obstacles mentioned varied, some frequent responses 

included use of jargon and low comprehensibility, researchers not putting the time into 

communicating their work, and journalism staffing issues. While the journalists spoke more 

about the journalism and the scientists likewise spoke more about their field, all three of those 

responses were frequent in both the scientists’ and the journalists’ answers. Other, less frequently 

mentioned obstacles were the current mistrust for the news media, low interest from the public, 

the public being averse to scientific finding that go against their personal beliefs, scientists not 

being objective about their work, and journalists misrepresenting scientific research. However, 

the response discussing the mistrust for the news media could be considered similar to the 

response bringing up the public’s hesitance to accept finding contrary to their personal beliefs, as 

the former could be a cause of the latter. 

2. Would you say access to scientific information today is at the level it 

should be? 

No participant answered “yes” to this question. Three of the six participants (two 

researchers and one journalist) gave a decidedly negative answer, while the other three qualified 

their answers, saying the access was theoretically there, but the public either would not know 

where to look for it or would not understand it when they found it. Several participants also 
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mentioned that a pay wall stands between many journal articles and the people who want to 

access them. 

3-5. Do you think journalists should act as intermediaries in 

communicating new science research to the public? Should scientific 

researchers communicate their own research without a journalist 

intermediary? Which of the two means of communicating research to the 

public do you think is most effective? 

 All participants gave qualified answers to these questions. Each said they thought there 

was a need for both journalist- and scientist-facilitated science communication depending on the 

setting and individual circumstances, and that there were benefits and drawbacks to both 

methods. Only one participant answered question five specifically. Pamela Pelletier (Appendix 

D) said she felt journalists did a better job of communicating to the public overall, but with the 

downside being a scientific discovery that makes national news may be “diluted” by the time it 

reaches a local audience. 

6-7. Do you think scientific researchers do a good job of communicating 

their research to the public in a comprehensible way? Do you think 

journalists communicate science in an easily comprehensible way? 

The responses to these questions were mixed, but some interesting consistencies still 

arose. When asked if scientific researchers did a good job communicating their research 

comprehensibly, three of the six participants had a clear negative answer — with one researcher 

even calling it “largely crap” — while the other three had qualified answers along the lines of it 

being a “mixed bag” (Appendix E). However, on the other hand with the questions concerning 

journalists communicating comprehensibly, three of the six had clearly positive answers, while 
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the other three reported that it largely varies journalist to journalist. Interestingly, the three 

clearly positive answers were given by the three researchers interviewed, while the qualified 

answers were given by the three journalists. In summary, no participants said outright that 

scientists communicated their research comprehensibly while no participants said outright that 

journalists did not communicate comprehensibly. 

8. What are your opinions about social media being used in the 

communication of scientific research? 

 For this question, all but one participant gave a qualified answer. Jasmine Demers 

(Appendix B) gave a clearly positive answer and said she wished it were being used more. As for 

the other respondents, while one researcher said he personally did not want to use it much but 

thought that some others were using it well (Appendix C), all other participants said there were 

both benefits and drawbacks. The most common benefits mentioned were that social media 

reached a wide audience and that it was accessible to the common person, and the most common 

drawback mentioned was that social media allowed for scientific misinformation to spread very 

quickly. 

9. How do you most often consume scientific information outside your 

field or job? 

 The answers varied participant to participant. The methods of consuming scientific 

information participants mentioned were journals or academic papers, social media, newspapers 

and news channels and magazines. The only clear trend was that all three researchers said they 

got quite a bit of scientific information straight from journal articles, and only one journalist, 

who also is studying physiology and biochemistry at the University of Arizona, said he got a 

significant amount of scientific information from academic papers (Appendix A). 
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10. What is one recommendation you have for how science can better be 

communicated to the general public? 

The recommendations varied the most out of all responses to the questions and were 

fairly unique to each participant.  

The journalists all gave recommendations that placed the responsibility on the journalist 

side of science communication. Amit Syal said he thinks science communicators should be better 

trained to phrase complex information in a way that is understandable to the average person 

(Appendix A). Jennifer Hijazi’s response was closely related; she said journalists writing science 

should receive more specialized training in communicating science (Appendix E). Jasmine 

Demers’ recommendation was for journalists as well as scientists, saying there needs to be more 

collaboration between scientists and journalists, who, in her words, have “lost touch with one 

another” (Appendix B). 

The scientists also mostly gave journalists recommendations. Benjamin Wilder said 

science should be communicated more in story form, including “character development” to get 

readers more “engaged in it and caring” (Appendix C). Ann Zabludoff said she hopes media 

companies will start to take advantage of the current advertising technology targeting specific 

people based on algorithms determining what they may be interested in. She said she thought if 

people were engaged with in that way, the information they would be taking in would be more 

interesting and relevant to them. However, Pamela Pelletier focused on scientists, saying they 

should not “just repeat the same thing over and over or louder … in terms of trying to get their 

information out” and should instead learn how to phrase things differently to engage with more 

audiences (Appendix D). 
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While there were more suggestions indirectly talked about over the course of the 

interviews, only one recommendation expressed in response to this question did not apply to 

journalists or the journalism field. 

In conjunction with this paper, there is a video showcasing key statements from the 

participants interviewed. This video can be accessed at this link: https://youtu.be/lR9AQ4s_2dI. 

Discussion 

It proved difficult to find researchers who were willing to engage in this project. Many 

emails were met with no response. While this could be just an indication that these researchers 

were busy, there could also be a science communication implication as well. Perhaps these 

researchers did not feel comfortable speaking personally on their research, which would certainly 

present a problem to science communication. As some of the participants mentioned, some 

scientific researchers are not very adept in speaking with others concerning their work, which 

could be connected to the difficulty of finding researchers willing to share their opinions for this 

project; perhaps they simply did not feel comfortable being placed in that communication setting. 

In the interviews, many of the respondents’ answers were consistent with the research 

discussed in this paper. Participants identified jargon and research article readability as a major 

obstacle to science communication, and research shows readability has been decreasing for more 

than 100 years (Plavén-Sigray, Matheson, Schiffler, & Thompson, 2017). On the journalism side, 

newspapers have been shrinking (Grieco, 2020), and, as a result, there are fewer reporters at each 

publication and even fewer who have a specialty, including science. The suggestion that 

scientists should be trained to present their own research, offered by David, Garty, and Baram-

Tsabari in 2020, may be a viable solution, as discussed in this paper, but it could interfere with 

journalists’ watchdog role to make sure people are being truthful and fair to the public (Norris, 
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2014). Researchers not taking the time to communicate their findings was a new obstacle 

mentioned in the interviews that was not discussed in this paper. This could be an area for further 

research regarding how much time, on average, researchers devote to sharing their findings with 

the public. 

While no participant noted accessibility to be an obstacle when asked, the responses to 

the second question clearly show accessibility does get in the way of effective science 

communication. As mentioned in the literature review, accessibility is not just about whether the 

information is available. It also includes ease in finding the information, the cost of viewing that 

information, and whether one will understand the information once they have accessed it. Not 

one participant said that access was at the level it should be, which seems to be consistent with 

research showing that only about 20% of scientific articles today are open access (Björk, 

Welling, Laakso, Majlender, Hedlund, & Guðnason, 2010). 

When it comes to who should be communicating scientific information and who 

generally does it more effectively, it seems that journalists won out slightly based on the 

participants’ opinions. Every participant agreed that both journalists and scientists should be 

communicating scientific information and that the collaboration between the two communicators 

is essential. Only researcher Pamela Pelletier in her answer to question five (Appendix D) said 

journalists did a better job than scientists. But the answers to questions six and seven clearly 

identified journalists as the better communicators when compared to scientists. Not one response 

indicated journalists were, as a group, ineffective at communicating science comprehensibly, 

while three responses stated that scientists were ineffective at communicating science in an 

understandable way. Journalists are trained communicators, and part of their everyday job is to 

boil down a wealth of information to its most important parts, so journalists would certainly have 
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the upper hand in writing comprehensibly over people trained to understand and work with 

complex concepts. Accuracy, however, may be where journalists struggle. Jennifer Hijazi said 

even a single word change made to simplify a sentence in the editing process can change the 

sentence’s entire meaning (Appendix E). That is where Jasmine Demers’ recommendation for 

increased collaboration between scientists and journalists comes in (Appendix B). It appears 

journalists will need to take the extra time to ensure the researcher’s concepts are being properly 

presented. On the other hand, however, that means scientists need to be willing to take the time 

to work with journalists beyond just a twenty-minute interview. 

In the future, technology is going to become increasingly more integral in the 

communication of scientific research. Five out of the six participants mentioned social media as 

one of the methods they use to consume new scientific information. While it is clearly an 

amazing tool, as Jasmine Demers mentioned (Appendix B), social media has its drawbacks. 

Social media has the potential to spread misinformation like wildfire (Su, 2020; Shu, Wang, Lee, 

& Liu, 2020). With journalism, every story goes through extensive fact checks and is examined 

by many pairs of eyes before it is published. These stories reach many people, but today an 

unfounded claim from a random user on Twitter can reach just as many. 

Conclusion 

 Science communication is clearly not at the level it should be. Based on the current 

literature and studies regarding science communication, and the opinions of six people working 

in the field now, effective science communication is hindered by many obstacles, although most 

if not all seem to be human errors or biases. But that means these obstacles are preventable. To 

conclude this examination of the state of science communication, this paper will discuss the 
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viability and potential implementation of the recommendations suggested in the semi-structured 

interviews. 

Recommendations 

Ann Zabludoff’s recommendation in her response to question ten has the potential to be 

revolutionary for news media. She suggested media sites may be able to use targeting technology 

to show specific science stories to specific people who may be interested in them based on their 

other online habits. Basically, they would function as cookies, which are files in a user’s website 

browser that tracks where they visit and shares that person’s behaviors with partner websites, 

including advertisers (Bergemann & Bonatti, 2015; Carmi, 2017). Perhaps it could work for 

journalistic articles. For example, a health story on the benefits of swimming may be directed to 

someone who recently purchased a bathing suit. This idea could have potential, as it would not 

only benefit the American public, as they would be reading important scientific research and 

may create a more scientifically informed population but targeting science stories to those who 

would be most interested in a particular topic would also benefit media companies, which might 

garner more clicks or longer viewing time on those stories since the people accessing them are 

more likely to be drawn in by the subject. This may end up being difficult to implement, but 

using data collected on individuals’ habits in recommending journalistic science articles could be 

a real possibility in the future. 

The recommendations from Amit Syal (Appendix A) and Jennifer Hijazi (Appendix E) 

would require a systemic change, but perhaps a necessary one. Both recommended enhanced 

training for journalists who will be writing about science, including specialized instruction in 

writing science and framing complex topics clearly and accurately (Appendix A; Appendix E). 

This could be put in place either in colleges or in continuing education courses. However, as 
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discussed earlier in this paper, not many who are currently journalists are interested in getting 

more training in their field (Crow & Stevens, 2012), so it seems implementing this training in the 

context of higher education might be more viable. 

Jasmine Demers (Appendix B), Benjamin Wilder (Appendix C), and Pamela Pelletier 

(Appendix D) all gave recommendations that could be implemented on an individual level. 

Demers’ suggestion for more collaboration between journalists and scientists would come down 

to each journalist and each scientist knowing more about what the other does and taking that into 

consideration. Wilder’s recommendation to create more science features, including more 

character development and storytelling formats, would be good for both current and prospective 

journalists to keep in mind. Individual journalists could easily incorporate more science features 

in their writing, assuming their editors would approve of publishing more science features, but 

science feature writing techniques could also be more emphasized in higher education classes. 

Pelletier’s suggestion would have scientists learning how to communicate their research to the 

public comprehensibly (Appendix D). Pelletier, who works with communicating scientific 

research to public audiences as the community planner at the University of Arizona Tree Ring 

Laboratory, said in the interview that many papers she sees have only “three sentences” in the 

“extended public education opportunity section” and that more detailed planning is required to 

facilitate effective science communication (Appendix D). Once again, this recommendation 

could be put in place on either an individual or higher education level. Should scientists begin 

placing more importance on planning community education with their research, perhaps the 

public would be more engaged with that research. Likewise, methods of disseminating research 

could be given greater weight in higher education course material for students studying science. 

Proposal for Future Research 
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 Ann Zabludoff’s recommendation for media companies to begin using targeted 

advertising technology in suggesting stories for specific readers is intriguing (Appendix F). In an 

increasingly digital society, and with news organizations slowly moving toward an online-first 

model, it may soon become feasible for media companies to use this technology and profit. It 

could be beneficial to conduct an experimental study to determine its benefits and drawbacks. 

One could use the current advertising technology and apply it to media companies’ websites. 

This could be done at multiple levels, from national news media companies to local papers. After 

a designated period, perhaps six months to a year, one could compare the average number of 

clicks on stories to the number of clicks while using the targeting program. Likewise, the time 

spent on stories on average could be compared to the average time. If both numbers increased 

significantly enough that the organization could profit with it in place, the targeting technology 

could be a viable option for news organizations. 
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Appendix A 

Transcription of the interview with Amit Syal, the science editor and leading health reporter at 
the University of Arizona student newspaper the Daily Wildcat, as well as a senior studying 
biochemistry and physiology, on March 8, 2021. 

Sam Burdette: So then I'll go ahead and get started. Do you think there are any obstacles that 
stand in the way of communicating new scientific information to the public. 

Amit Syal: Yeah, so I would say you know there's always that sort of, like, that curve, you know, 
and sort of, like, something that helped me with that, you know, from my freshman year of 
college, up until my senior year, you know you're always in these, these classes where you're sort 
of always taught things that tie so well into science, whether it's biochem, physiology, chemistry, 
sort of, you know, all these things that, you know, throughout the course of four years teaching 
so much. And then, for, you know, someone who's sort of never sort of taken those classes. 
There's always that, that curve, where you have to learn so much to sort of keep up. So I would 
say that the sort of greatest challenge when it comes to sort of writing science articles is always 
trying to sort of take these complex terms, you know, whether it's things like COVID and terms 
like- like RNA virus, or COVID-19, or, you know, spike proteins, you know, random things like 
that, you know, the average person might not know, and it's you know, the sort of greatest 
challenge is how can I take these terms, and sort of make them very, very simple, you know so 
that anyone can read this and sort of know what, you know me, someone who's taken classes that 
you know, bring up these topics over four years, you know, how am I able to sort of put these 
terms into very simple terms. So, I would say that that is the greatest challenge. And it just it, it 
takes a lot of practice. You know, these past two years working in science, throughout my junior 
and my senior year, have really taught me, you know, sort of what are the best quote unquote 
hacks or easiest ways to take these complex terms, and, you know, make them so simple, so that 
anyone can, you know, read stories or, you know, read paragraphs or read anything, and sort of 
know, you know, what, what it is that they have to actually know. 

Sam Burdette: Awesome, thank you. Next question. Would you say access to scientific 
information today is that the level it should be? And for the purpose of this question, I'm defining 
access as the public availability of information about scientific discoveries, whether it's presented 
through academic research papers, journalistic articles, or multimedia platforms. 

Amit Syal: So that is a very loaded question, and I think that to answer it very, like, simply I 
would say no, sort of one of the greatest challenges when it comes to all of this is that something 
that I've seen is that there's so much, so much research out there that people don't have access to 
simply because people charge for it. Something that I've seen is that oftentimes research papers 
people have to pay for. And, you know, they're often charged close to like $30 to $40 per paper, 
which is just absurd. It's, you know, there's so many people out there who can't pay for that. But 
you know, this is all, these are all crucial things that people have to know, but then, you know, 
there are platforms out there like Twitter, or things like that, where people are able to share 
things that are so helpful for free, which, which is great, I would say to really answer the 
question, it's simply no, because people still charge, you know, so much for things that should, 
should be free, you know, people shouldn't be charging for people to learn. And I think that one 
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of the greatest things that sort of can help fix this issue is just making everything, or more things, 
just- just free. I think people shouldn't have to pay to learn things that can sort of help their 
health, help them make sort of better choices when it comes to their health. So, I would say that 
simply put the answer's no, because there's still so many things out there that people have to pay 
for. 

Sam Burdette: So, do you think journalists should act as intermediaries in communicating new 
science research to the public. 

Amit Syal: Yeah, I would say that absolutely yes, but one of the sort of greatest challenges is 
how can you know me, as a, as a writer, how can I make sure that, you know, whatever I'm 
trying to put into words is factually correct, because the absolute last thing that, you know, 
someone like me would want to do is, you know, try and write this piece which is just inaccurate, 
you know, something that someone could read later on, and sort of, you know, get the wrong 
message. So, I absolutely think that [unstable connection, unintelligible] and sort of, you know, 
break that thing down and always make sure that people, you know, wherever they are, whether, 
you know, they're, they have this sort of like this background in science or not, that people are 
still able to learn from it. But I think that, you know, journalists have to be sort of trained and 
journalists have to know. You know, some sort of background things so that you know they're 
able to always, you know, write factually correct things, which is- is a challenge, but, you know, 
practice, obviously helps with it. 

Sam Burdette: Thank you. So, you've given your answer about journalists, but should scientific 
researchers communicate their own research without a journalist intermediary? 

Amit Syal: I would say that yes there is absolutely a time and a place for that. Because, you 
know, obviously, these people will know best about their own work. You know, these are people 
who, you know, do research for their job, people who are trained in their field. So, I would say 
that absolutely yes. You know, these people in research have this job to always put out their 
work, and, you know, that always comes back to that question is, you know, should, should they 
charge for it, because, you know, even now in 2021 we've seen that, you know, these people are 
able to charge so much for things that should be free. But I think that, you know, they, they have 
a job to put out their work to the public so that the public is able to see that firsthand, which is 
just such a great thing. You know, people who spend their life doing this work should be able to 
share it, and I think that that's just a part of their job, because, you know, people in the public, 
you know, people who aren't in that field should have access to their work and access to sort of 
the greatest things from their work so that they're able to just learn more. 

Sam Burdette: So, then you mentioned there being a time in place for scientists to communicate 
their research without a journalist. Which of the two means overall of communicating research to 
the public do you think is most effective? 

Amit Syal: I think, for that question, I think there's really no one right answer. I think that, you 
know, there are certain times where journalists are able to sort of, you know, tell such crucial 
things to the public, but there's also times where people in this field, you know, people who 
spend their life doing research, there's also a time and a place where, sort of, they're able to share 
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their work for their own. I think nowadays, you know, as we've seen in 2020 and even this year 
too with COVID. We've seen sort of both things we've seen people in research, share their own 
work and do it so well. You know, everything that we know, when it comes to this virus really 
has come in this last year pretty much exactly one year, you know, COVID was brand new, 
people first started to sort of, sort of, like, sequence it back in like January of 2020, so it's been 
you know just over one year. And you know, these past 14 months have taught us so much and 
that's due to both people in media and people in research. So, I think that there's no sort of one 
right answer as to who should share it. But I think that when you know, both, both, like, parties 
work as one, and are able to share it so well. That's when the most learning actually happens. 

Sam Burdette: Awesome. So, do you think scientific researchers overall do a good job of 
communicating their research to the public in a comprehensible way? 

Amit Syal: Actually, I would say no, because I think that oftentimes, you know, people who 
write these, these actual papers. I think that oftentimes they're very hard to sort of, you know, 
sort of, like, like comprehend. You know, take your, your, your average person, you know, who 
hasn't spent years in science classes doing science research. I think that when they try to look at 
these firsthand papers. They'll have a very hard time sort of knowing what's happening, sort of, 
what to take home from these papers, but I think that when you add in this sort of middle party, 
which is media, they're sort of able to, you know, do such a great job of, you know, taking this 
paper- firsthand paper and sort of tell, tell the public what they should and should not know, but I 
think that oftentimes when you just go from people in research to the public, you often, it's just 
oftentimes too complex. And when that happens, you know, people aren't able to learn as much 
and people sort of get lost, which is sort of like the last thing we would ever want to happen. 

Sam Burdette: You kind of already answered this, but do you think journalists in general 
communicate science in an easily comprehensible way? 

Amit Syal: I think that journalists are able to, more often than not, do so. But I think that, you 
know, this past year, year-and-a-half, we've seen that oftentimes people in, people in media, you 
know, not, not present, sort of, quote unquote fake news but, you know, news that oftentimes 
brings fear, sort of, unwarranted fear. For example, one of the things that comes to mind is the 
start of 2021, where we had these- these sort of variants. We had one from South Africa, we had 
one from Brazil, we had one from LA. So, one of the things that really comes to mind is, you 
know these variants got a lot of press, you know, things like they're, you know, they- they kill 
more people they're, they're spread faster. And I think that people in media sort of jumped too 
fast, and sort of wanted to, you know, get clickbait headlines, that sort of lead to, you know, 
more fear, and, you know, that general feel of sort of unease, because, you know, people saw 
these headlines and started to get just worried. So, but I think that, you know, more often than 
not, people are able to, people in media are able to sort of know what and what they shouldn't 
say. So, I would say that, typically, you know, they're able to do such a- such a great job. 

Sam Burdette: Great. Okay kind of switching gears, what are your opinions about social media 
being used in communication and scientific research? 
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Amit Syal: I think it's both, you know, good and bad. I think, you know, let's take a look at 
Twitter, for example. You know, you're able to share things so fast on something like Twitter, 
you know, you can tweet something out like that. People from, from Phoenix could see it, people 
from Tucson, people from Asia, people from anywhere can just see it like that. And I, I think 
that's great, but it also comes at a huge price, because, let's say, you know, person X in Tucson is 
tweeting something out that's just simply not true. You know, let's, let's say that they said that, 
you know, COVID is, is transmitted by fluids, not through the air or something like that some, 
you know, unwarranted claim, and you know, they share that tweet, or, you know, they share that 
post on- on Facebook or really any social media platform. You know, that can be spread so fast, 
which, in that case, is very great because, you know, someone from some other place is seeing 
that, and then they tell their, their children who tell their friends who tell their parents' friends. 
And you know, just like that you have this giant mess. But then also on the other hand, you have 
something great, you know, people are sharing factually correct things, which is what we want, 
we- we want the public to know more, so that, you know, they can make greater, and, you know, 
better choices. So, you know you, you have this person who tweets out some story, which is just, 
it really is perfectly, you know, it's absolutely correct. And then they share that and then their 
grandma sees that, and, you know, she, you know, stays at home more or she wears that mask 
that she wasn't planning on wearing, and, you know, just like that you, you just saved someone's 
life, or you just saved five more lives. So, I think that social media is great, but it also, you know, 
comes at a price just like truly any other thing in life. But I think that if it's used right, it is 
amazing. You know, people are able to share stories share research, share, you know, truly 
anything, which is just fantastic. But I think that, you know, when people start to share just 
information that's just not correct, that's when we, you know, get people who just make poor 
choices, people who, you know, aren't doing things that will, will save lives and really help the 
current situation that we're in. So, yeah. 

Sam Burdette: All right, thank you. So, you personally, how do you most often consume 
scientific information outside your field or your job? So, for example, reading academic papers 
watching the news, social media, etc. 

Amit Syal: So, I would say that those are typically the three ways. So first off is, like, papers, 
which is, you know, it's great, it's the firsthand source, you know, it's straight from the people 
who were in the lab, you know, worked on, on the virus, for example. And then secondly is 
probably things like Twitter, which you know as we just talked about are such a great way to 
share true and false things, but, you know, let's, let's hope true. And then second or thirdly is 
probably, you know, it's probably not great, but things, like, you know like, like CNN, or just 
shows like that, which, you know, whether you're just like, like snacking on food, and, you 
know, you just, like, turn it on, and, you know, just, you're able to just consume so many things 
like that. So, I think nowadays it's so easy to sort of, you know, turn, turn, turn on your phone or, 
you know, your, your TV or truly anything and just consume so much. So, I would say 
personally papers, Twitter, and news channels are sort of the three greatest ways where I'm able 
to consume so much when it comes to science. In terms of anything else, I would say that, you 
know, these past four years of classes, you know, at U of A, have taught me so much, you know, 
taking classes like, like, physiology or chemistry or sort of like, you know, just classes when it 
comes to things strictly in science. They've sort of just prepared me so well for this job where 
you're able to, you know, this past year where you're able to talk about things like COVID. So, I 
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would say that those are sort of the three to four greatest ways how I consume scientific 
knowledge. 

Sam Burdette: Great. And then I just have one final question. So, based on your experience in 
your field, what is one recommendation you have for how science can better be communicated to 
the general public? 

Amit Syal: What is one recommendation for how science can be better communicators... So, I 
would say that one of the greatest things that I've seen is when people are so well-trained to the 
point where they're able to take such complex terms and facts and science, and sort of relay that 
in very layman's terms. To me, I see that as that process is what creates the most growth. 
Because when, you know, anyone is able to read something and take away so, so much, people 
are able to grow and learn so much. So, I would say that, you know, when people are trained to 
take complex scientific terms, and sort of know what and what they should not say to me, that's 
how people will grow the most and people will learn the absolute most, and it's obviously a very 
hard skill. It takes years and years to practice, but I think that once that's mastered and once 
people are able to learn that skill, it's just such a beautiful thing. And I think that this should be 
happening more than what, what it is now because I think that sometimes people who aren't well-
trained enough for people who don't have that, that sort of background in science try to take 
scientific knowledge and terms and facts, and, you know, relay that in simple terms, then we 
have a big mess. We have quote unquote fake news or, you know, things that should not be 
shared. But I would say that people need to be trained, and people need to know how to relay 
complex scientific terms in very, very simple terms. 

Sam Burdette: All right, wonderful. Well, those are all of the questions that I have. Thank you so 
much, Amit, these were great answers. 

Amit Syal: Yeah, absolutely. 

Sam Burdette: I really appreciate it. Let me stop recording. 
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Appendix B 

Transcription of the interview with Jasmine Demers, a reporter with the Arizona Daily Star, on 
March 11, 2021. 

Sam Burdette: Okay, and then we can go ahead and get started. Okay. So, my first question is: 
Do you think there are any obstacles that stand in the way of communicating new scientific 
information to the public? 

Jasmine Demers: Yes. So, I think there's a couple of things. So first of all, like on the journalism 
side, there's certainly been like, you know, for years now, there's been lots of issues in the 
journalism field as far as, like, staffing and resources and all of those things. Oh, I'm sorry, my, 
my email keeps going up.  

Sam Burdette: No problem.  

Jasmine Demers: But yeah, so there's been tons of issues the last couple of years in journalism, 
as far as like staffing and resources go. There's, there's certainly not enough reporters out there to 
cover everything that that needs to be covered. And I think, in science, specifically, like science 
journalism usually gets put on the back burner a lot of the time, because we need journalists to be 
focusing on, you know, the, the more, like, front, frontline beats, so like government, and things 
like that. And so with science, I feel like a lot of the times, nowadays, when we're reporting on 
science news, it comes straight out of a press release, and there's not really a whole lot of like, 
digging that happens anymore in those areas, because there's just not enough resources and 
people. So that's sort of the first, first challenge, I think, um, and then I think the biggest 
challenge facing science journalism and not, and really the whole journalism field as a whole, is 
that there's just been this increasing distrust in the media, right? And so I think that I think the 
science field has been dealing with this also. In that people don't necessarily trust science either. 
So, it's a, it's a, it's such a weird time right now. Because you have, you have people who are sort 
of they, they try to, they try to tell you that what you're reporting on, it is not factual, even 
though it clearly has evidence there's, there's information there, you have scientists that are 
backing this information up. But you're always going to have those people that sort of try and 
discredit that without any basis for doing so. It's, it's such a strange time to be a journalist in 
general, but I think science journalism in particular, has been really hard hit because people are- 
a lot of people in the world are just really dead set on trying to discredit scientific evidence in a 
lot of ways. So, it's a big challenge, for sure. 

Sam Burdette: Right, thank you. So, my next question is, would you say access to scientific 
information today is at the level it should be. And for the purpose of this question, access, I'm 
defining as the public availability of information about scientific discoveries, whether that's 
presented through academic research papers, journalistic articles, multimedia platforms, etc. 

Jasmine Demers: Yeah, um, so I think this is, this is kind of a weird question. Because, like, if 
you think about, like, the access to information that we have today, versus like, 50 years ago, 
like, it's insane, there's, I mean, anybody can go on the internet and find scientific papers, 
academic research papers, they can, you know, there's information on social media, there's tons 
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of places that people can find the information. But at the same time, I do think that we could be 
better about getting scientific information in front of people in the right ways. And so I think, I 
think we really have to try to reach people where they are. It, I think it's a lot to ask for- for some 
people to go and like find information. So, I do think that science communicators, scientists 
themselves, and journalists can be doing a better job about communicating science and that kind 
of goes back to what I was saying earlier about just resources, right? I mean, I think in the 
journalism field especially, we're just, we're sort of, we just don't have the numbers now that we 
used to, and we don't have dedicated science reporters as much as we used to. And so I think that 
definitely affects the ability of- of scientific information to get out there and to have for people to 
have access to that. So. 

Sam Burdette: Thank you. 

Jasmine Demers: Yeah. 

Sam Burdette: So, do you think journalists should act as intermediaries in communicating new 
science research to the public? 

Jasmine Demers: Absolutely. When I was doing science reporting, I mean, it was, it I that was 
my favorite part of the job is interacting with these scientists who, who needed help talking about 
their research. I think that- I think scientists are, are sometimes, they're so smart. And they're so 
they get so caught up in like, the technical terms, and, and all of these really just intelligent parts 
of the project, or whatever they're working on. And they don't necessarily know the best way to 
explain that to our community. And so me working with them, and being able to, like, put their 
research into terms that other people would understand and make it exciting for- for our readers, 
that was just so fun for me. And also just, you know, seeing how passionate these scientists are 
about the work that they're doing, and work that, like, impacts people, right? It's not just like, you 
know, I mean, sometimes they're just working on like, smaller projects, but a lot of the time. This 
is like groundbreaking stuff, right? And so we want people to hear about that and understand 
that. So, yes, I think that more journalists should be trained with how to, on how to work with 
scientists, and they should help to sort of decipher those, those messages and get it out to the 
public. Because I think it's so important. 

Sam Burdette: Thank you. 

Jasmine Demers: Yeah. 

Sam Burdette: So, should scientific researchers communicate their own research without a 
journalist intermediary? 

Jasmine Demers: I think they should, yes, I think they should be doing both. I think that I've 
interacted with a lot of scientists who are really good about communicating what they're working 
on with the public. And they do know how to put it into words that a normal person would 
understand. I don't actually like to say the word "normal," more like average person, I guess. But 
yeah, so I think that they should certainly be doing that, because I think it gives them a sense of 
what people respond to, and how, how they're engaging with that information. And, and that also 
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allows them to, to work with journalists more effectively, I think, right? Because if they 
understand what readers need and what readers want, then they can, sort of, effectively 
communicate that information to a journalist who can get it out to a broader audience. So yeah. 

Sam Burdette: Which of the two means of communicating research to the public do you think is 
most effective of those two? 

Jasmine Demers: So, I'm gonna, again, say that it's, it's both. I mean, I think that they both have 
their strengths, right? So, when you're talking about scientists communicating, they're 
communicating their own research. I think that what you have there, the strength that you have is 
that the people who are paying attention to that are probably going to be people who are already 
really interested in that area of expertise, right? So, they already sort of have that very, like, 
niche audience. But on the other end of that, journalists communicating that that information 
could get out to an audience that may, you know, may have not even known that they were 
interested in that type of information, right? I, for example, I didn't start getting interested in, 
like, astronomy, until I started reading about it in newspapers. And I was, like, "Wow, like, this 
is amazing." So, you get to reach, you get to reach sort of average people with information And 
that they normally wouldn't gravitate to. So, I think there's definitely pros and cons to both. But 
ultimately, journalists and scientists really have to work together to get that information out. And 
just be collaborative in that process. 

Sam Burdette: You kind of already touched on this earlier, but do you think scientific researchers 
do a good job of communicating their research to the public in a comprehensible way? 

Jasmine Demers: Yeah, so I think it just depends on the researcher, right? I think there are some- 
I've worked with many scientists who do a really great job of- of getting their their information 
out. And, you know, I'm, I'm a big, like, science fan on, like, social media. So, like, I like follow 
some scientists on like, Tik Tok, you know, and they're, like, they're super fun with it. And they- 
they love getting their, their research out in different ways, which I think is really cool. But on 
the other end, end of that you have scientists who, you know, they're a little bit more traditional, 
and they haven't exactly involved with, with all of the sources of communication that we have 
today. And so it can be difficult for them, I think, to, to convey their research in an effective way 
to- to multiple audiences, right. And so, I think on both, Yeah, again, like going back to what I 
said earlier, just on both ends, there's, there's ways that journalists can certainly improve in that 
area of science communication, and there's definitely ways that scientists themselves can 
improve. 

Sam Burdette: So, this is following up on what you just talked about, but do you think journalists 
communicate science in general in an easily comprehensible way? 

Jasmine Demers: So, I think that they can, um, I think, yeah, I think, yeah, I'm going to go back 
to again to what I said earlier, and we just don't, we don't have the resources that we used to 
have. And we don't have as many dedicated science reporters anymore. And I'll just sort of go off 
of a personal anecdote here. You know, I was on science for, for my first almost year at the 
[Arizona Daily] Star. And then what happened at that point is that we needed somebody to move 
into a government position, because we were losing somebody. And so I stepped up to go into 
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that government position. And then we never filled the science position. And I think that's 
something that's happening at a lot of newspapers, that those, sort of, very, like, enterprise sort of 
beats are being left behind, just because there's not enough resources. And so, um, so any sort of 
science- science reporting that comes, that we have to do, it's really not that extensive. And a lot 
of the stuff that we write that science related has to come mostly from like press releases. And 
that's really not ideal, because we want to take the time and go talk to those scientists who know 
their research and can explain it much better than a press release might be able to. And so we are 
definitely missing something there, and I think we have to figure out a way to remedy that. 

Sam Burdette: So switching gears a little bit, what are your opinions about social media being 
used in the communication of scientific research? 

Jasmine Demers: I love it. I think it's awesome. Yes, I think I think it's, it can be so effective if 
it's used in the right way. And I think we can reach so many more audiences through social 
media, right? And, you know, I think, I think there are quite a few people out there that are 
willing to sort of read through a, an academic paper, or read a long article about, about some 
scientific discovery, there's definitely those people out there. But if we're trying to reach, if we're 
trying to reach younger audiences, if we're trying to reach audiences that maybe don't have, don't 
have a subscription to a newspaper or can't pay to look at an academic paper, um, I think that's, 
that's really the, the benefit of social media, is that we can really reach all of these wider 
audiences and grab their attention with something, again that they might not have gravitated to 
before. So I think it's, I think it's so cool. And I think that scientists and journalists should use 
social media more to reach those audiences. 

Sam Burdette: So how do you personally most often consume scientific information outside your 
field? So, for example, reading academic papers, reading or watching the news, social media, etc. 

Jasmine Demers: So from- honestly, for me, I think it's mostly social media. I do read a lot of- of 
newspaper articles about science-related, science-related things, but honestly, I think it's social 
media, but it's not, it's, usually it's from me following the scientific organization, right? So, like, 
NASA, you know, I follow NASA on all platforms and, and watch for what they're doing 
constantly. And, and the thing about social media is that I don't necessarily have to go looking 
for it, right? I mean, I can just be scrolling and come across a Instagram post from NASA. And- 
and, and that's not something I necessarily was looking for. It's just something that popped up. 
And I'm like, "Wow, that's so cool." So, for me, I think it's social media. But again, I do I do read 
a lot of science news through like national papers, like the New York Times, Washington Post, 
those places. But, yeah, I think it is social media. 

Sam Burdette: And this is my, this is my last question. So, based on your experience in your 
field, what is one recommendation you have for how science can better be communicated to the 
general public? 

Jasmine Demers: Yeah, so I think, I think scientists, and, I think scientists and science 
communicators, like journalists, really have to be more collaborative. I think that in a lot of 
ways, in a lot of ways, we've sort of, like, because, because the journalism field is dealing with 
everything that it's dealing with, right? And the science field is also struggling to sort of get 
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information out there, I think we've sort of lost touch with each other. So, I definitely think we 
have to do a better job of communicating with each other. And, and, and making that more of a 
collaborative goal, right? Because we both want the same thing. Journalists want to get 
information out to community members, and scientists certainly want people to understand their 
research. And, and, and, you know, sort of engage with that. So, because we have that common 
goal, we, we just have to do a better job of, of getting together and making those things happen. 
But, again, going back to some of those issues, the issues within the journalism field itself is not 
going to, it's not going to fix itself overnight. We definitely have a lot of work to do to, to 
increase our resources and increase our numbers and, and hire more people and just make it so 
that we're not losing such an important area of our fields. I think science communication is one 
of the best, is one of the best reporting jobs and one of the most impactful, because, again, like I 
said earlier, it's just the, the things that scientists are doing are impacting so many people. And so 
many people deserve to know about those things that are happening. So, I think that we just, 
again, we just have to do a really- better job of communicating with each other and trying to get 
information out in in an effective way and reach more audiences. 

Sam Burdette: All right, awesome. Those are all the questions I have. Thank you so much. I'll go 
ahead and stop the recording. 
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Appendix C 

Transcription of the interview with Dr. Benjamin Wilder, director of the Desert Laboratory on 
Tumamoc Hill and researcher in desert ecology and botany, on March 11, 2021. 

Sam Burdette: So, my first question is do you think there are any obstacles that stand in the way 
of communicating new scientific information to the public? 

Benjamin Wilder: Yes, I do. Do you want me to go into them? 

Sam Burdette: Yeah, what are these obstacles? 

Benjamin Wilder: Sure, so on the sign, on the researcher side, the biggest obstacle I see. And 
honestly, I see more of the obstacles on the researcher side. And so there are several that come to 
mind. One is the easiest, maybe to identify is the speaking in a language in an inaccessible 
language or framework: jargon, overly complicated, not, over the heads of the audience. The 
other, Another one is researchers not really needing to or caring about communicating with the 
audience with, and communicating the work, meaning that it's the incentives in their job is to 
communicate amongst a select community of people, a subset of the general populace, that is in 
that same academic bubble. And so publishing papers presenting at conferences, both of which 
those things are behind paywalls, often and written in a way, even if someone did want to pay to 
get in there, it's, it's almost in a foreign language a lot of time. So, and then I think maybe the 
approach, oftentimes, of communicating the work is done in a way that is making a lot of 
assumptions and not really knowing about where the audience is or interested in, and there just 
being a big disconnect between what the researchers say. And that last one, I think, to me is one 
of the hardest to, to, the gap there to fill. Because ultimately, we are scientists, you know, those 
of us doing the research are scientists and we are a subset of the larger community, we don't 
necessarily think in the same way or have the same interest. We're doing the research because, I 
mean, in my field, generally in ecology, desert ecology, botany, biogeography, we do it because 
we love it. It's our passion. So the stuff that we're studying, we get a super excited, right, but 
knowing where the right point to connect for your general audience. And so I'm when you're 
talking about communicating the work, I'm assuming that we're just talking about a general 
populace, just kind of your average person.  

Sam Burdette: Yes, exactly.  

Benjamin Wilder: And so the finding that connecting points is really hard. And, and where I 
think the first two I've mentioned, are either the incentives structure or the getting outside of our 
academic bubble and jargon, those things I really think is on the onus of the researcher. And I 
don't think there's a huge excuse to not get beyond that. The third piece I find is, I think it's a real 
challenge. And there's an iterative process there of learning what the audience wants to hear ant 
then the way they want to hear it that takes a hell of a lot of time, and often is just outside the 
scope of the scientists doing their work, and, and, you know, needing to know what they do. So 
that's where I find there's a real role for scientific journalists to help fill that role. I mean, that, 
one of the ways, I think that really the, the key roles and jobs of that journalist is to, and I would 
think that many of them would identify that, as the translator, that liaison on the, on the other 
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side, the challenges I see are kind of tuning out of science by the populous. This is, it's overly 
complicated. It's not of interest. It's too long-winded. And, and I think, and so there's two, a 
couple of challenges nestled in there. One is that attention spans are just super short. And so to 
get across anything of much substance oftentimes is really, really hard or impossible in short 
little sound bites. But that's true across the spectrum of anything one's trying to communicate. 
But the other is the and I think this is somewhere in the middle of the audience being open to 
new things — but, again, I think this is on the scientist, on the researchers' side — of finding 
creative ways to tell those stories and to communicate in different venues and avenues. And 
there's a lot of experimentation happening in those fields but that's a big challenge, too. So I 
honestly don't see a ton of the problem on the populous side. I think your audiences is your 
audience, right? And I mean, we can talk about education level and all of that. But I mean, that's 
systemic change, which, if the scientists are doing a good job communicating their work, then 
you're changing. And so I don't really view there's a I don't view many issues on the audience. 
We're trying to communicate, I think the issues on our, are on our end, excuse me. 

Sam Burdette: And then would you say access to scientific information today is at the level it 
should be? And by access, I mean, like, the public availability of information about scientific 
discoveries. 

Benjamin Wilder: It's getting better. It's getting better. You know, it really bothers me that there's 
a paywall for journals and whatnot. I think that's ridiculous. And I think it's ridiculous that then 
the journals shift that fee onto the researchers to deal with. I think the whole system's totally 
broken. But the, but that being said, the, the, it's important that the scientific literature continues 
to be done in the disciplinary terms it's done in. The jargon or the language used there is- is 
necessary. It's there, there's disciplinary specificity that's essential to the work, and it carries on 
long-standing traditions. So that part, I don't think, is a real problem. I think the incentive 
structure again, to take the research and the results, one step further out of that, and then that- 
that, to me, is where the communication piece fits in. And that's where I think the biggest need 
is. Access to the raw data and all that, that's pretty much there. And it's, it's getting better, there's 
a lot of work for Open Access database, repositories of code, of genetic sequences, I think a lot 
of strides are being made in that direction. And I think the next frontier is, and it's already 
starting, but just beginning, is the, is taking that information and, and not downgrading it or 
anything. It's, it's transforming it into accessible and exciting forms of, of kind of more bite-sized 
information, but those bite sizes can pack a punch. I mean. They don't have dumb it down to 
make it interesting. 

Sam Burdette: Which brings me to my next question. Do you think journalists should act as 
intermediaries in communicating new science research to the public? 

Benjamin Wilder: So there's different skill sets here. So what makes a scientist a good scientist 
often makes some really crappy communicator of that work in a broader audience. And that's 
okay. You know, we need scientists who really can't socially interact with anybody other than 
their own discipline, because they're, that's where they excel, and they're amazing in that space. 
Let's keep them there. And I think there is a growing need for scientists that can do, walk that 
interface and they could be the communicator of their science. And to address your question 
directly, it, it partly is the role of journalists to tell that story and to be that liaison, but not alone. 
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I think it's letting the scientists off the hook too easy to say, "Science journalists, okay, that's 
your job. I don't, I'll just tell you what it is, and you do it." It's like, no, that that can work a lot, 
but, you know, you shouldn't need to employ, You know, to do that well, a university would 
need to employ hundreds or dozens and dozens of science journalists to cover the breadth of 
what's on the campus and, and honestly I think, I think your way wasting resources if you can't 
have scientists that can communicate their work as well. 

Sam Burdette: So then other two methods, like, via journalist and by a researcher, do you have 
an opinion on which of the two means of communicating research to the public you think is most 
effective? 

Benjamin Wilder: Both. So right now, the, the, I think what's a little more effective is the 
journalists, because they go to school for that. I think they learn that's in their set of tools. But I 
think there's, there's, that question kind of poses a boundary line, which I don't, I don't see in the 
future. I think you're training scientists to be journalists, like, there needs to be a broad cross 
disciplinary and transdisciplinary training of the next generation of scientists that firmly 
incorporates scientific journalism. How do you write a press release and, and make it engaging 
them? To me that's essential to anybody that's doing science. And, so, there's different ways to 
train scientists. And again, like I said, you know, you don't need to make every scientist 
everywhere do, you know, some aren't going to take to that. There's just different skill sets and 
different interests. But I view that as essential training going forward where there is not 
necessarily a dividing line between the two schools. 

Sam Burdette: So as of right now, do you think scientific researchers do a good job of 
communicating their research to the public in a comprehensible way? I know you already 
touched on this a little bit. But if you can go—?  

Benjamin Wilder: No.  

Sam Burdette: No? 

Benjamin Wilder: No. I think it's largely crap. And I think that it's, I think there's the, the 
disinterest in science and the skepticism of science, I think, it stems directly from that. I mean, 
there's, I really think, you know, these forces of politicizing science and not getting it there. I 
think we're, us as scientists are being a little bit dishonest by not looking in the mirror and 
saying, "What can we improve here? Where did this go wrong?" Certainly, there's political 
agendas and downright malicious, nasty efforts behind this of not liking what the science saying, 
especially in the sense of global weirding and extreme events and the impacts of the fossil fuel 
industry. But that being said, there's a lot of culpability in terms of how poor scientists have been 
at communicating their work and, and just kind of ivory tower, tower mentality, siloed 
disciplines that, that has really, I think, a large part put us in the position, we are. And not 
entirely, but just by scientists casting blame and saying it's not our problem. I think is 
disingenuous or, or just short sighted. 

Sam Burdette: So then on the other side, do you think journalists communicate science in an 
easily comprehensible way? 
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Benjamin Wilder: I see creative journalistic approaches frequently. I think that there should be 
more of it. The- I think the one thing that's, I don't know, the world of podcasts is a really 
interesting space. And it's there, I think there, What am I trying to say? That there are so many 
podcasts, it's kind of like apps, right? There's just, there's proliferation of them. But some of the 
top ones, I think, are, could do it better. You know, so I think the really good science ones are 
pretty niche. They're not necessarily the biggest viewer, listening-ship. And it would be nice to 
see some higher-profile scientists having podcasts. You know, for example, like Joe Rogan's 
podcast "Listening with Elon Musk," recent interview. Like, let's step up the game here a little 
bit when we're talking about science a little. So, I don't know it just, that there's so many people 
listening to that and it, I think it's a very warped view of what science communication can be. 
And I think it's not, I mean, they wouldn't argue it's science communication, but that's close to- 
that- the thing that is closest to the audience is going to get to many of them to science 
communication. You know, thinking about Neil deGrasse Tyson and his "In the Cosmos" and his 
work. Amazing, right? Just beautiful. Sir David Attenborough and the- the BBC Natural History 
unit series, the work they do, and, powerful. There's a lot of wonderful examples. And those are 
not necessarily, I don't know if you can tell them science journalists, I kind of do, of a different 
form. But then there are, you know, folks I work with here at the University of Arizona that do a 
really great job Daniel Stolte and Mikayla Mace. They do excellent science writing. And then, 
you know, there's an article that came out today in the Washington Post that focused on the 
saguaro and climate change, and that, I think, did a really nice job of telling a story in an 
engaging way using an iconic species, and that hopefully will reach a broader audience. So, 
yeah, I think there's-, it's better than where scientists are at. But they, it could be, it could be 
stronger, of course. And I think the, I don't know, the part that really frustrates me is these, the 
academic conferences. And I think that there's more opportunity to utilize conferences to tell 
better stories that reach beyond the attendees there. 

Sam Burdette: So, switching gears a little bit, what are your opinions about social media being 
used in the communication of scientific research? 

Benjamin Wilder: Is it—? Well, all my answers are biased, but this one particularly so, because I 
don't enjoy using using social media to communicate science. It's not a natural platform for me, 
either, neither Facebook or Twitter or Instagram. The, I, I question its utility. I don't feel it's 
worthwhile in time investment for me, in my work. I invest in other avenues. But again, that's 
because I don't do well with it. I'm not- I don't enjoy it. And not, it's not easy for me, and it's not 
an area want to get better at, not that I wouldn't recommend or encourage one of my graduate 
students to be good at that. You know, I know several scientists who use that platform, several of 
these platforms, especially Instagram that I've seen, in really, really effective and clever ways, 
especially via the story platform on Instagram. And they tell, you know, kickass science stories. 
You know, one of my- you may know, I hope, I hope you actually are able to talk to Michael 
Bogan as part of this, I don't know if you already have. And, though- you know, he's great. So 
he's, I'm a super fan of his on Instagram. 

Sam Burdette: I'll write his name down. 

Benjamin Wilder: Yeah, Michael Bogan, and the School of Natural Resources and the 
Environment. And so one of my favorites is whenever he flies, he takes pictures of the landscape 
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and then does these Instagram stories of mapping out the fault lines and the wetlands, or the 
story, the history of the Salton Sea, or he just like tells these stories via the stories function, and it 
is just so clever. And more, I mean, he rocks it. And there's other people I know that do- that to 
Twitter science, The science on Twitter's, like, a huge deal. So, I think there's a lot of opportunity 
there, and I think that that's talking about the sound bites and piece. To me, the way I view social 
media — and again, this is a limited perspective — is that I think it's important to cultivate a 
base of followers via constant engagement to then be able to communicate really important 
things. So, it's having the microphone that's on to then be able to get a message of more gravitas 
out, whatever that is. That's how I use, think of, see social media as a tool in that way. There's so 
many different ways to think of social media. So, yeah, I guess I'm not opposed to it. It's not for 
me. 

Sam Burdette: And so how do you personally most often consume scientific information outside 
your field? So, like, reading papers, watching news, social media, how do you how do you 
usually get your information? 

Benjamin Wilder: Oh, good question. People sending me papers, colleagues, is a major one. 
Occasionally through Facebook, you know, we the people will post their research and do it that 
way. The, the Researchgate, that occasionally notifies me, that or Academia, those platforms, 
news articles you do on new papers. What else... I think colleagues sending papers is probably 
one of the, the lead ones. And then through students as well, mainly being aware. I'd say those. 

Sam Burdette: And then my final question, based on your experience in your field, what is one 
recommendation you have for how science can better be communicated to the general public? 

Benjamin Wilder: This is one that I think I'm still working on. And the, the advice that I want to, 
like, share is, and I don't think I've actually internalized it yet, which is making it personal. 
Making, making it so there's a connection with people so people feel a link to the story you're 
telling. I- Yeah, that. And so, maybe, So I'll give you two answers to your question. Well, maybe 
I'll answer my own question. That's an area that I want to get better at. The, another area that — 
maybe to answer your question more directly — is storytelling. So really weave, weave a 
narrative. What's the what's the hook? Who's the, who's the character, and what's the arc? You 
know, I've learned that from working with the BBC and with their films, and you know, it's- it's 
filmmaking, it's, it's- it's character development. It's, it's getting you engaged in it and caring. 
And there's not, I mean, there's honestly not that much difference at the end of the day, because 
the stories are real, and it's based on science, but let's make people care. So, I think that's 
important. 

Sam Burdette: Alrighty, awesome. We're just three minutes over, so good on time. Thank you so 
much, again, for answering these questions. I'll go ahead and stop the recording. 
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Appendix D 

Transcription of the interview with Pamela Pelletier, community planner at the University of 
Arizona Laboratory of Tree-Ring Research and researcher in dendrochronology, on March 28, 
2021. 

Sam Burdette: We can go ahead and get started. So, do you think there are any obstacles that 
stand in the way of communicating new scientific information to the public? 

Pamela Pelletier: I do, I think there is three parts that actually, three obstacles. The first one 
being that there are not all scientists have the skill to communicate effectively to the public. The 
second one being the public itself, lacking the ability to think critically or to really understand 
the scientific process and be able to get at whether they're getting valid information. And then the 
third part is the shifting landscape of science communication in journalism. Let me have a drink 
of water real quick. I've been coughing all day, so.  

Sam Burdette: No worries. 

Pamela Pelletier: The wind is just awful. Let me get it real quick. I've been coughing all day, and 
then I haven't talked, so. 

Sam Burdette: That's totally fair. I know a lot of coughing and sneezing and allergies going 
around. 

Pamela Pelletier: And with the wind, it just makes it worse. So, you want me to go on with the 
second part of like, what's the most significant I feel?  

Sam Burdette: Oh, yeah, please, if you could elaborate. 

Pamela Pelletier: Sure. So just to reiterate, so I, I think that there are, there are scientists who 
lack the ability to communicate effectively to the public. The public itself maybe doesn't have 
the ability to think critically about the information that they're getting to understand is it really 
incorporating the scientific process. And then the third part is the lack of science journalism's- 
the focus on- on having journalists really share about the science. And I think the biggest issue 
is- is the public, actually. Scientists can be trained to communicate more effectively, and many 
are starting to do this, they're- they're really prioritizing this, is that they want to be able to 
communicate at all different levels. There are journalists who are very scientifically trained, they 
understand the scientific process, they're great communicators. The sticking point, I think, is the 
public, in part because all humans have biases in how they process meaning. And they come at it 
from a social or political landscape that that's in their own background in their own context. And 
if they're hearing something that if it's a buzzword that's completely contrary that- or might 
attack their identity, they're already going to be on the defensive, and they're not going to be able 
to take in that information and think critically about it, because they're already biased. 

Sam Burdette: Thank you. So would you say access to scientific information today is at the level 
it should be. And for the purpose of this question. Access is defined as the public availability of 
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information about scientific discoveries, whether presented through academic research papers, 
journalistic articles, or multimedia platforms. 

Pamela Pelletier: I really think that it's- it's not, not at the level where it could be. And I, you 
know, this is kind of an analogy, but, did you see the Queen's gambit by chance?  

Sam Burdette: I haven't.  

Pamela Pelletier: Okay, so, it's a story about a woman who's in the one second, my children... 
Sorry about that. Homeschooling, always fun. Um, okay, so the Queen's gambit is a story about a 
woman in the 60s who becomes a world class chess player, and she, she goes to Russia, and in 
Russia, the whole culture is like, centered around these chess matches. It's very much like in our 
culture, it feels like they're very oriented around sports. And so I think if you had a culture that 
was really just interested in science, maybe they don't understand every aspect of it, maybe- 
maybe they don't even need to, but they're, they're curious about it. There was a- a conference 
that was held in, sponsored by the Danish government, and it was open to the public and it was 
geared at all different levels. You have school groups coming in, general public off the street, 
scientists meeting and talking with other scientists, and it was just this culture of like 
appreciating and wanting to learn about science. Now, it may not have been something that they- 
they went out the door that day and they just kind of stumbled across it, some of them, some of 
the people who went to that conference, but I think it's the, to answer your question, I don't think 
access is where- where it could be. 

Sam Burdette: Do you think journalists should act as intermediaries in communicating new 
science research to the public? 

Pamela Pelletier: I do in that it needs to be in addition to the scientists who are advocating for, 
for their work. I think, where the big question is, where do people, where does the public get 
their news from? So newspapers are on the decline. So they're not putting a lot of— You might 
be a journalist, but you might not be a science journalist, but you might be assigned to cover a 
story that's a science story. And so you've got some basic background that maybe you just don't 
have to effectively convey the information about that research project. Again, I think that's 
something that can be focused or fixed by having science journalists do the science stories. But I 
think, yeah, so I think, I think that's where I think that journalists definitely should, but it should 
be scientifically trained journalists. 

Sam Burdette: And then on the other side of it, should scientific researchers communicate their 
own research without a journalist intermediary? 

Pamela Pelletier: I do think scientific researchers should communicate their own research, and 
they do this through different mediums to connect with the public. Twitter is obviously one that's 
very, very popular. But I think if you want to reach a broader spectrum of the public, not 
everyone's on Twitter, not everyone's on Instagram, Facebook, or even Tik Tok. So those are like 
all the different social medias, I think I missed one: Snapchat. So there are different ways of on a 
social media platform of engaging, but I think that there are even more opportunities to engage 
with the public. So in my job, I facilitate a lot of science night events at school where we go and 
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meet with the kids and their parents, by extension who come to these events. I do a number of 
community events. Something that may not even be, seem scientific, but Tucson Meet Yourself. 
And we go to the public, we go to where the public is, and talk science. We did the same thing 
with a couple of you have a baseball games. Before the game, we had a series of tables out of, 
different fields of science, and it was just, we know where the people are going to be, so you find 
ways to engage with the public. And they may not be interested, they may not even have five 
minutes, they're really wanting to get to their baseball game and get their hot dog, you know, and 
get ready. But I think the more exposure people have, the better we can communicate science. 
And that's where training scientists come in. I mean, not many scientists are going to work I go 
and hang out at a table before a ballgame, for example. But that's where we have volunteer 
educators and other- other emissaries to help communicate science. 

Sam Burdette: So then, which of the two means — journalists communicating science and then 
scientific researchers — which of those two means of communicating research to the public do 
you think is most effective? 

Pamela Pelletier: I'd like to say journalists, because, but there are, there are caveats with that. So 
journalists, but with the caveat that people have their own biased way of processing meaning. 
And so they may take, if a story's presented, say in the New York Times or the Washington Post, 
they may, they may approach that differently than a story that comes in the local paper. But by 
the time those big stories get down to the local paper, the local journalists may not have the same 
connections to the scientists to be able to understand that science, and so I think it's diluted by 
the time it gets down to a local paper in that regard. But I think that journalists are probably the 
best way of reaching the public. 

Sam Burdette: Do you think scientific researchers do a good job of communicating their research 
to the public in a comprehensible way? 

Pamela Pelletier: Overall, no. So there are definitely some really fantastic scientists who do a 
great job of being able to communicate at different levels to a variety of learners and members of 
the public. The problem is, it's not taught in college, for the most part, for scientists, of how to 
effectively communicate your science, take all that jargon, and how do you condense it so you 
can have a conversation with another person who isn't in your field. I also think that the problem 
is institutional, and that researchers have to juggle teaching, they have to juggle research, they 
have to juggle getting funding, writing papers. Training, new scientists, all of that, they need to, 
at an institutional level, prioritize communicating with the public, sharing those research findings 
with the public. Every grant proposal has an extended public education opportunity section of the 
grant. And it's usually three sentences of here's how we're going to get this in from this research 
we're doing out to the public. And, you know, they've, on my side of things, I usually get asked 
for that three-sentence blurb when they're already through the proposal, it's like one of the last 
things to just need a— They're like, "Don't you have like a cut and paste thing we can put in?" 
And I'm like, "Well, maybe we should have a conversation about what you're doing, and what- 
where- what audience do you want to do want to connect with, because there are different ways 
to do that best?" And of course, by then there's no budget, because they've already budgeted 
everything in their grant proposal. So when it comes to the part of — that's required as part of 
their grant — to communicate to the public, they're like, well, "I'll just do a lecture and maybe a 
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school group can come through, and you can mention my research to them." That's some 
thinking, right? And then there are the others who were like, you know, "I'd really like to reach 
low income students in the area around the university, I want to put some money towards getting 
them to pay for field trips to come and getting the materials. What are, what are the, what do you 
think the best ways are to communicate and reach? Do you have any people/schools in mind?" 
Those, those are like the dream gig, right? The scientists who, they know the benefits of reaching 
out to the public, and they want to do that. So, it's, it's hard. 

Sam Burdette: On the other side of it, do you think journalists communicate science in an easily 
comprehensible way? 

Pamela Pelletier: I think journalists are, I think journalists do, who are trained in science and they 
communicate very effectively in their stories to the public. However, I think they're also 
constrained by the needs of the editor and the newspaper to sell stories. And what sells stories is 
"What's that soundbite? What's the what's the big story here that will just wow people or scare 
people?" So think about wildfires. How often do we hear stories about a prescribed burn that 
went well? Not very often. How often do we hear about these catastrophic fires that are 
completely destroying our forest ecosystem, when in fact, that's a small percentage of the actual 
fires that are happening every year? Which one gets more play? And that's not necessarily the 
science journalist's fault, but it's more what sells news 'fault. So, I think it, I think that that's a 
bigger need is shift in educating the public, in particular. 

Sam Burdette: Switching gears a bit, what are your opinions about social media being used in the 
communication of scientific research? 

Pamela Pelletier: I think that scientists do a good job in their selected social media platform that 
they like. Communicating, not necessarily to the public, but they communicate with each other 
like through, through Twitter. I think that a lot of scientists are.... Hmmm, hold on just one 
second me, let me think about how to phrase this. So, I don't, So the question I get is, do they do 
a good job of communicating to the public through...? 

Sam Burdette: The question is just your general opinions on how social media is being used to 
communicate science research. 

Pamela Pelletier: Okay. I think that social media can be misused, actually, to communicate 
science. I think people have, as I mentioned, their preconceived social and political contexts that 
kind of make up either themselves or their opinions. And they use that to vet any, any scientific 
information that's coming at them through different, different platforms. And it's really easy. So 
just to use like Q-Anon as an example, if you go down the rabbit hole of trying to understand 
just, because, you're like, “I want to try to understand their perspective.” And you go down the 
rabbit hole of looking at all these different layers of how they're taking something and they're 
misconstruing it, or they're taking data and they're interpreting it the wrong way because they 
haven't really, they don't really understand the whole scientific process behind something, I think 
that's where social media can be not very good and not very useful. But I think that there are 
opportunities for it to be useful. 
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Sam Burdette: So how do you most often consume scientific information outside your field. So 
for example, academic papers, reading and watching the news, social media, etc. 

Pamela Pelletier: I subscribed to a number of journals, scientific journals, but then also scientific 
magazines. And I follow a lot of people. Kind of my job is, my job is to actually manage our 
social media platforms for work. So, I'm always looking for things to post, interesting things to 
post. But I also get that from newspapers and from some social media, because some of the 
scientists I follow post a story or there's, there's some really good science people on social media 
that really get in depth about a story and will break it down for you, and I really appreciate that. 
But mostly, I read a lot of science magazines and newspapers. 

Sam Burdette: All right. And last question. Based on your experience in your field, what is one 
recommendation you have for how science can better be communicated to the general public? 

Pamela Pelletier: I think one recommendation would be for scientists to not just repeat the same 
thing over and over or louder, as it were, in terms of trying to get their information out, I think 
they need to learn how to engage with a wide variety of people, from people who are not really 
interested in science, those science people who, amateur scientists who are really into science, 
who read journals that come out about new, new papers, and then how to deal with people who 
are skeptics to your research. I think that scientists need to be trained to communicate to all these 
different levels. And, to kind of tie back in with what I thought was the biggest problem, which 
was the public understanding, which is not something that you personally can change, because 
those people come with a preconceived mindset. But if scientists are trained on how to 
communicate to these people, to people in general, then they know: Okay, there's this, there's a 
group of people who don't believe in climate change, for example. So there's one wildlife 
biologist who, when he goes and gives talks, he talks about everything but climate change, but 
he's there to talk about climate change, because he's talking about the impacts. He calls it the five 
F's of things that impact the people in his audience that he, that they're concerned about: farming, 
fishing, these are things that he can talk to them about without using the word climate change, 
because as soon as they would hear the word climate change, they just tune them out. So there 
are ways for scientists to be trained to do this to be better communicators. 

Sam Burdette: Alright, awesome. Those are all the questions that I have. Thank you so much. 
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Appendix E 

Transcription of the interview with Jennifer Hijazi, a legal and environmental reporter who used 
to cover the law and culture of climate change at E&E News in Washington, D.C., on April 12, 
2021. 

Sam Burdette: We're good to go. So, my first question is, do you think there are any obstacles 
that stand in the way of communicating new scientific information to the public? 

Jennifer Hijazi: Yeah, I mean from journalism and reporting perspective, I think there is just a 
historical like lack of science-focused reporters that also may either have science backgrounds or 
science communication backgrounds that are able to analyze and disseminate information from, 
like, a science reporter-based perspective. So, you know, for me, I'm in the environmental 
reporting world, and I'm not a science communicator and I am faced, you know, especially 
because I covered, you know, for instance, climate change a lot. And I'm faced with a lot of 
different studies from, like, carbon capture to like ocean acidification and you know — I 
hopefully I'm saying that right — all kinds of different things that- you know, I can read the 
abstract and I can read the paper. I do my due diligence to talk to the researchers and, you know, 
get as good of an idea as I possibly can about what, you know, any given scientific study may be 
trying to communicate, but I'm not sure all of, you know, all reporters do that due diligence and 
they'll read the abstract or they'll skim through the introduction of the paper and say, like, the 
executive summary, and just put those bullet points in a story that maybe takes that out of 
context. If they don't talk to the researcher, they don't sometimes fully understand or 
communicate research limitations that are super important qualifications to the research that are 
super important. And, you know, a lot of times it's not their fault either. You know if you've got 
like a health or national affairs reporter at a huge legacy newspaper that's writing about, you 
know, a Pfizer vaccine study for instance, they've got to get that news out right away and they're 
under a lot of pressure from their editors for speed and, and for accuracy and ease out for 
everybody else. So that is another burden that kind of contributes to, you know, perhaps 
oversimplification of, you know, scientific concepts, medical concepts, environmental concepts 
for the sake of speed and, you know, getting the news out before everybody else. And I think I 
know a lot of science communicators and science journalists who I am lucky enough to call 
friends who are just like— it's a kind of an infuriating process just because that information is 
not always correct and it's going out to a lot of people, and I think that happens more often than 
not.  

Sam Burdette: So would you say, access to scientific information today is at the level it should 
be? And for the purpose of this question access is defined as the public availability of 
information about scientific discoveries, whether presented through academic research papers 
journalistic articles, or other multimedia platforms. 

Jennifer Hijazi: I mean, I would say that when you say access one more time, the definition that 
you're working with like the public availability of it?  

Sam Burdette: Yeah, so basically, like, how easy is it for the public to access new scientific 
information, via whatever means? 
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Jennifer Hijazi: Yeah, I mean, if you want to say it's easy, in that, you know, if you do a deep 
enough Google search and you know what you're looking for, you can probably find the 
information you need. There are a lot of really great academic, you know, public resources out 
there that are open and accessible. Public libraries, you know, JSTOR — well JSTOR is kind of 
expensive — but I think there are a lot of ways that the public could theoretically access science 
information, science communication, just like us journalists. We know where to look, you know, 
environmental journalist, we know where to look to find access to these studies that we report 
on. But in terms of, like, the general public's lived experience with that access it might be a lot 
less. And with that I mean people may not know where to look. They may not know how to read 
the scientific studies, they, you know. And by that I mean like, they don't know how to analyze it 
for themselves, and, you know, break down all the you know limitations of the research, you 
know, methodologies, things like that. I mean that's, that's why science communication is so 
important right because that, that is kind of the middleman of — the middle person — of access 
to scientific research that kind of bridges the gap between, you know, this raw paper, this peer 
review that just came out, and language that the general public is going to find useful to their 
daily lives and, you know, understand in an easily digestible way. So, I guess, yeah. Long story 
short, short, the access may definitely be there but, you know, the reality is it needs to be 
synthesized in a way that, you know, the general public can understand and apply to their 
everyday lives in a lot of cases.  

Sam Burdette: That leads me to my next question: Do you think journalists should act as 
intermediaries in communicating new science research to the public? 

Jennifer Hijazi: That depends. It depends on the kind of journalist you are. It depends on what 
the research is. It depends on whether or not you're doing your due diligence as a journalist and 
trying to understand all of the really complicated nuances that come with especially new spicy 
scientific research. I guess, you know, I'll use COVID as kind of the perfect example of this, 
medical and vaccine news is a really good example of this. Yes, it is a journalist's responsibility 
to make sure the public knows about all of these, you know, new studies that are coming out 
about vaccine efficacy, availability, stuff like that, but it is also definitely their responsibility to 
make sure that they are putting every bit of relevant information in that scientific study in the 
correct context that it was released in. You know I, I, you know, have another friend who he's a 
colleague- former colleague of mine who is a health and, he is a health and science reporter, and 
he does a lot of work — well, Twitter work. He tends to tweet out articles that just take the latest, 
like, vaccine headlines, put it down in articles, slap on a fancy headline, and all of a sudden 
you've sensationalized news about, you know, a major vaccine limitation according to this study 
where they tested 100 people. And people, you know, will just take that news and be like, “Oh 
my God, did you see this about the Pfizer vaccine.” But, you know, did we talk about the fact 
that the sample size was really small? Only 100 people were surveyed? Did we talk about the 
fact that we didn't talk about like vaccine efficacy against actual illness in the study? You know, 
there are a lot of different things that are important to put in context with this kind of research, 
any kind of scientific or environmental or health research that needs to be part of the journalist's 
responsibility in science communication. And, again, why science and health and environmental 
communicators are super, super important, because they're going to be the ones that can connect 
those dots and make sure that they're fulfilling that responsibility ethically, I guess.  
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Sam Burdette: And then on the other side should scientific researchers communicate their own 
research without a journalist intermediary?  

Jennifer Hijazi: I don't know if I can say I think should. They certainly can, and I think that's 
great. But a journalist, science journalist, science communicator, I'm going to like add that 
qualification, I guess even general journalists too, but, I mean, we do a very specific thing. 
Communicators are communicators for a reason. It's a specific skill set, just like, you know, a 
chemist has a specific skill set, just like a physicist has a specific skill set. You know, if, if you 
are a scientist that— You know, I know I've met a lot of scientists, you know, in my time in grad 
school for instance that took communications classes to be able to, you know, pitch their story to 
news outlets or even present their research better. So, like not better, but in a way that 
communicates what they're trying to do with the research in a way that's more digestible. I think 
that's really great. Whether or not they should be doing anything is not my job as the journalist, 
but it does- it does help if they reach out to journalists and, you know, science communicators 
and be like, "Look, my research, I feel like it's really important, and it needs to be 
communicated. I, you know, have looked you up and trust you as a science or health or 
environmental communicator and I want to see if you're interested in writing a story on that." 

Sam Burdette: Then which of those two means of communicating research, scientists versus 
journalists, do you think is most effective? 

Jennifer Hijazi: I don't really know. I don't know if there's really an answer to that question 
because it's so varied. I think the most effective you can get is getting a journalist who is trained 
as a science communicator to, you know, or he used to be a scientist to cover a specific facet of 
health or environmental news or, you know, scientific news, what have you. I have a friend who 
is trained as a physicist and a journalist, and they write, like, for, they, they are, like, they're a 
science journalist. And I think we need, we need more of, like, that kind of skill set in the world 
where they've like, you know, kind of married the two skill sets and do kind of a hybrid of both. 
So, you know, she can go to, like, physics conferences and report from physics conferences 
knowing what they're talking about and then she can then, you know, take all of that information, 
write up a coherent, simplistic — not simplistic but — yeah, I guess coherence best way to 
describe that, like, piece for a general audience. So, I don't think there's any one value or another 
in that, I just think we need more of the middle ground.  

Sam Burdette: Do you think scientific researchers do a good job of communicating their research 
to the public in a comprehensible way? 

Jennifer Hijazi: I think it depends on the researcher. I know a lot of climate scientists who do a 
pretty good job. I tend to, but, you know, I tend to gravitate toward them as a journalist because I 
know they are good communicators, so I, you know, I go to them and be like hey I'm writing the 
story and I know I'm going to understand what you're saying because I already know you're a 
good communicator. But in terms of, like, you know, the vast, I guess, majority of scientists or 
researchers, it's probably a mixed bag, I couldn't answer for. You know, and there are a ton of 
different fields, too, right? Climate science is, I feel like a lot of climate scientists are going to be 
pretty adept at sharing their research because, you know, we're in a global emergency, a global 
crisis, and they want to be able to connect to people who can make change on a policy level or an 
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individual level or, you know, business level or what have you versus, like, a physicist or a 
chemist who maybe has a very nice subject matter that, you know, only, you know, a certain 
contingency of people are going to be really interested in on a day-to-day basis. They might have 
different communication skills than, like, you know, like the climate scientists for instance. So, I 
think it's a mixed bag.  

Sam Burdette: And then do you think journalists communicate science in an easily 
comprehensible way?  

Jennifer Hijazi: Again, mixed bag, some do, some don't, again like you know like I said before, I 
think a lot of journalists err on the oversimplification side. I'm a legal reporter by trade. So, I, I 
have, I make it very, I am very careful to make sure that I'm disseminating, like, really 
complicated- disseminating and, like, analyzing really complicated legal briefs as best I can 
because if, you know, even sometimes you write down a sentence and, like, you use the different 
verb, than what's in the brief and all of a sudden, like, the meaning changes. So, you know, as 
somebody who also works with like kind of difficult to digest documents and subject matters, it's 
really important not to oversimplify too much, but journalists, as I said before, too, are also under 
a lot of, like, time and readability constraints that are put on them by their publishers, by their 
editors. They want to make sure that stories get clicks, stories get eyes, you know, people stay on 
their stories for, you know, more than two minutes. And, you know, I've, in the past I've had 
plenty of legal stories, like, you know, paragraphs in legal stories oversimplified to the point 
where they were inaccurate because an editor or a second editor, someone is just like, "Well I 
don't understand what this is saying so our readers are not going to understand." And then you 
have to be able to step back and be like, "Well actually we need to adjust this because this is- you 
can't say it like this because it oversimplifies to the point where it's inaccurate." So, I think, 
probably more of that needs to happen in the science fields. 

Sam Burdette: Switching gears a little bit, what are your opinions about social media being used 
in the communication of scientific research? 

Jennifer Hijazi: In what way, like, people sharing stories on social media or—  

Sam Burdette: In every way. The way that the way that social media is being used basically 
whether No matter whose hands being presented. You know, whoever, whoever is typing the 
post. Just the fact like of scientific research or discussions about science happening over social 
media. What are your general opinions about that? 

Jennifer Hijazi: I mean from, like, I would assume, I mean, I can't really speak for scientists and 
researchers here. But, well, you know, I can speak from an environmental journalist point of 
view. I love being able to follow vocal, outspoken scientists and researchers on, like, Twitter or 
Reddit, who will talk about their research in a digestible way. You know they only have a certain 
amount of characters where they can, you know, and in that way I can find their research, I can 
find their new research, I can find other scientists that may support or refute it. Having that 
information out there in digestible chunks specifically made for social media can be a boon for, 
you know, science communication, definitely. And, you know, for the average person to follow, 
say, climate scientists on Twitter and have direct access to their research and thoughts and 
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opinions on things. Caveating that, of course, with the fact that, you know, social media needs to 
be taken with a grain of salt always and forever. It's very, it's just so easy to spread any and all 
kind of misleading or false information on a social platform, whatever that is, from body 
standards to science, like, that's just kind of a given disclaimer for any kind of discussion on the 
sharing of information on social media I think. 

Sam Burdette: So, how do you personally most often consume scientific information outside 
your job? So, for example, could be reading academic papers, reading or watching the news, 
social media, etc. 

Jennifer Hijazi: Outside of work... I would say— Well, I love, I worked for a trade publication 
for a really long time or a niche publication. So, I worked for E&E News which is Energy and 
Environment News, Energy and Environment Publishing in D.C., and having worked for an 
organization like that, I know just how, like, dedicated, and, like, specific- What's the word I'm 
looking for? Not, like, specific but- That reporters in niche publications are immersed in-depth in 
what they cover, and they're mini experts in it. They know how to cover it, they know the 
nuances of what they're covering, so if I'm going to consume science news, which is, to me, 
that's what science communication is to me, is news on the latest research. Trade publications are 
the best way, or niche publications are the best way to do that. So, you want to follow health 
news? You follow, you know, Kaiser Health News. Environmental news? You know, E&E 
News. You know, physics? I would say, like, Wired, publications like that. And then I think- or a 
science magazine. Scientific American, things like that. So that's where I would get- Scientific 
American is actually a really good one, I read that a lot. But yeah.  

Sam Burdette: Great. And then this is my final question. Based on your experience in your field, 
what is one recommendation that you have for how science can better be communicated to the 
general public? 

Jennifer Hijazi: Yeah, I'm gonna go back to having more science communicators or journalists 
who are trained in some way to communicate research with all the relevant context that's 
involved in it. And I think, along with that — and this is like a systemic journalism problem that 
touches literally everything from politics to science to national affairs international tears. The 
way newsrooms work, especially, like, here in the beltway, here in D.C., it's, it's all about speed. 
It's all about access. It's all about clickable headlines. What's going to make the newsroom 
money, at the end of the day? And that is eyes on your content. And the eyes that they get on that 
content are drawn in by flashy headlines, perhaps overly simplistic ledes and nut grafs. You 
know, things that are going to be easily digestible and also really spicy. And those are not always 
the most accurate for, you know, newsroom work itself, but not always put in 100 percent correct 
context. Like, for instance, vaccine news. So, in my dream world, the business of journalism 
would change because the business of journalism is what puts so much pressure on editors and, 
in effect, their reporters, especially, you know, their, their little field workers to write and 
analyze things as quickly and as spicily as possible, and sometimes I think context and accuracy 
suffers because of that. And so until we get, you know, a bonafide, you know science 
communicator, maybe even someone who has a background in science, you know, on every team 
in every newsroom, that is really something that has to change about the industry at large, to, you 
know, encourage more nuanced reporting.  
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Sam Burdette: All right. Wonderful. I'll go ahead and stop the recording. 
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Appendix F 

Transcription of the interview with Ann Zabludoff, an astronomy professor and researcher at the 
University of Arizona, on April 15, 2021. 

Sam Burdette: There we go. All right. So, do you think there are any obstacles that stand in the 
way of communicating new scientific information to the public? 

Ann Zabludoff: Yes, I certainly do. It's certainly the case that sometimes scientists don't spend 
the time or necessarily have the ability to communicate well, and even when they do, they're not 
always objective. They are people, and they're not always objective about their work, or that of 
others. I think sometimes journalists default to a very traditional narrative about discovery, and 
in some cases they'll miss or deemphasize important and perhaps historically underrepresented- 
underrepresented participants. I think the public may not always have an interest or the 
background to understand or appreciate the work, particularly how it applies to them specifically. 
So, for example, issues of climate change. And you see cases where people who are science 
skeptics may not obviously perceive the inherent contradiction of disputing expertise on climate 
change or evolution or vaccinations while they're using their cell phones. These arguments— or 
receiving medical care. And, and it's certainly been true for a long time, and, and certainly more 
obviously being that politics can very much play into the mix and bias of how the public thinks 
about scientific research and expertise generally. It's often the case that I see that, that people will 
draw the wrong conclusions, or they'll be encouraged to draw the wrong conclusions by other 
actors about the natural evolution of science, how science actually works. So, when they see 
vaccines being debated, as to their efficacy or their safety or scientific debates, or revisions and 
established knowledge, there won't be a connection made by then, or, them or the journalism or 
the scientists to the fact that debates and uncertainties are the essence of critical thought and it's 
really the fundamental nature of how science moves forward, and they don't— When you have a 
debate about science or you have even a retraction, that doesn't mean that scientists don't know 
anything and everything is uncertain. It means the exact opposite. It means that people are 
distinguishing between what we know and what we don't know yet, and that really illuminates 
the path forward.  

Sam Burdette: Thank you. And would you say, access to scientific information today is at the 
level it should be? And for the purpose of this question. Access is defined as the public 
availability of information about scientific discoveries, whether that's presented through 
academic research papers, journalistic articles, or other multimedia platforms as well. 

Ann Zabludoff: Right. So, I would say that the short answer is no. I won't give you a short 
answer. I think there's a lot of information, so it's not a problem of quantity, but I think the issue 
is quality. Only a small fraction of all that information is really curated in some way for facts or 
context. So, for example, if you look at the, all the medical info that is out there. If anyone's ever 
had a medical problem and they're faced with trying to get more information, you know, the 
doctors will always say, "Don't, don't look it up on the internet!" And the reason they say that is 
there's no context. There's no perspective. There's just a lot of facts and there are many really 
poor sites that are providing inaccurate information. So, someone who wants more info in that 
ocean of information has to invest a lot of time to find credible sources, and even then it's kind of 
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a Ph.D.-level project to put it all together. So that's, that's one problem. That's why I think access 
to scientific information isn't at the level it should be. It's a quality versus quantity issue and 
finding credible sources. But another is what you mean by "public." And you've probably 
encountered this so far. I think there are many publics, and everyone, you know, every group is 
in their own internet and social media bubble, I know that's true in my own life, and I think the, 
the challenge is, how do you reach most people in ways they both understand and appreciate 
when you're talking about scientific research or results? And I think, you know, you see all the 
time on social media platforms that people have- that companies have figured out how to 
individually target people to make money with advertisements, and I think it really would 
behoove them and society if they were to work in similar approaches to more widely target 
individuals with helpful and engaging and community-minded science information. I mean, if, if 
you were able to target an individual and tell them how their block or their neighborhood was 
going to be affected in the next ten years with climate change, by climate change, I think that 
would resonate a lot more with people than making very abstract, distant-future-looking 
pronouncements.  

Sam Burdette: So do you think journalists should act as intermediaries in communicating new 
science research to the public?  

Ann Zabludoff: Yes, I think, journalists have a huge role to play in communication, and they, 
they can put the history of the work in context. You know, the best journalists understand the 
science, they're objective, they can be more objective even than the scientists who are trying to 
put their, their baby out there, and they can put in context and communicate it well to the public 
in the best sense. And I think there are other ways in which people training scientists who 
become journalists can be incredibly effective. I mean, other than in writing their own articles to 
disseminate scientific information, they can improve the flow of accurate and useful info in 
general articles written by others at a news outlet if they collaborated with them and, and were, 
in fact, fact checkers and people who- who understood the evolution of the problem.  

Sam Burdette: And then on the other side of things, should scientific researchers communicate 
their own research without a journalist intermediary? 

Ann Zabludoff: Yeah, I, I think if they're extraordinarily skilled at that, then that's fine, but I 
wouldn't say they should never collaborate with, with the journalists, because I think that can 
really help get the information out there in ways that, that people can understand. So, I think, 
ideally in my mind, you would have scientists explain the work of journalists, explaining the 
work of the scientists, and then maybe scientists and journalists working together to explain the 
work on the same platform or linked together in a way that people can hear various ways to 
communicate the information, and hopefully if you hear something multiple times in different 
ways, it, it becomes more real to you.  

Sam Burdette: So, you kind of already answered this, but which of the two means of 
communicating research to the public do you think is most effective? 
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Ann Zabludoff: Yeah, I honestly I feel both are essential. So, you're asking about either scientists 
independently of journalists and journalists independently of scientists? I think, I think both have 
to be in the mix.  

Sam Burdette: So, do you think scientific researchers do a good job of communicating their 
research to the public in a comprehensible way.  

Ann Zabludoff: I think there's a lot of room for improvement. I mean, obviously there are some 
scientists who are outstanding at that, and they're already on TV or on platforms. And I think 
when they do, they're very credible if their expertise is valued by the public that is listening to 
them, rather than having an intermediary, because you're hearing it from the source.  

Sam Burdette: And then on the other side of things, do you, do you think journalists 
communicate science in an easily comprehensible way? 

Ann Zabludoff: Yes, I think certainly the best ones do, not just in a comprehensible way but in 
an accurate way. I think, sometimes, to simplify, sometimes people simplify too much or don't 
get the critical points, and you get a mistaken impression of what the work was about or an 
inaccurate discussion. But I think, I guess, what I was saying before is, one way in which I think 
journalists could be even more effective is to disseminate this quality of evolution of the 
scientific discussion so that the public better understands not just what the result is, the core 
result about the black hole, but, but how we got there and the stops and the starts and the debates 
and the uncertainties, which are all a natural part of the scientific process and don't mean we 
don't know anything. It means that we're making progress.  

Sam Burdette: Switching gears a little bit, what are your opinions about social media being used 
in the communication of scientific research?  

Ann Zabludoff: Well, it's inescapable. And I think it can be invaluable, because it makes so 
much- so many more opportunities for people to hear about the work and for people to 
communicate about the work, but it also presents many more opportunities for the work and the 
context to be twisted into something else. So it's a, very much that two-edged sword.  

Sam Burdette: And how do you most often yourself consume scientific information that's outside 
your field? So, for example, reading academic papers, reading or watching the news, social 
media, etc.  

Ann Zabludoff: Yeah, I think I get a lot of it from actually reading journalistic articles, so, and, 
and online as well. So, you know, I try to be careful about the sources of information. I will look 
at NASA websites, for example. I would look to The New York Times. I would look to social 
media sites hosted by people who I view as credible sources or representing credible agencies.  

Sam Burdette: And then this is actually my final question. So, based on your experience in your 
field, what is one recommendation you have for how science can better be communicated to the 
general public?  
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Ann Zabludoff: I would really love to see journalists and social media companies take advantage 
of this incredible technology and data tech to find a way to speak to people individually. We 
have very active learning schemes, where people, like, go to Khan Academy, for example, 
because they want to learn about that and they can engage with their laptop or their phone and- 
and learn about that. But if folks can find a way — journalists working with people in technology 
and social media — can actually find a way of providing information, discussion of scientific 
discoveries and work and information in a targeted way so that people learn about in the way 
they are best able to learn given their, their background and their interests and make it relevant in 
a community-minded sense, I think that's the most critical thing we could, we could be doing as a 
big next step forward in science communication.  

Sam Burdette: All right, awesome. Let me go ahead and stop the recording. 


