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ABSTRACT 

Over the past two decades, online media technology has disrupted the operation 
of numerous newsgathering and news distribution operations. Science journalism has not 
been immune from the disruption and, in fact, the rise of online and mobile technologies 
has deeply impacted the profession, causing layoffs and decreasing job opportunities for 
science journalists. As the number of professional and independent science journalists 
and editors has declined and the number of people who are accessing news through often 
unfiltered channels, such as social media, has increased, there is a growing need for 
scientists to learn more about science communication in order to more effectively 
participate in the science news distribution process. Properly trained researchers in the 
Science, Technology, Engineering, and Mathematics (STEM) fields can help identify 
scientific advances that the public may be interested in, guide the crafting of messages 
about health and science and serve as primary sources for science news stories. In this 
review, I discuss the creation of an online applied science communication module for 
graduate students in the STEM fields. I will review both the societal and student need for 
better science communication skills, explain the curriculum development theoretical 
approaches and design of the module, cover theoretical approaches of science 
communication, and discuss potential gateways, as well as roadblocks, in developing a 
course to help scientists communicate their work in clear, compelling, and convincing 
ways. 
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Chapter 1 
 

Understanding the Societal Need for Clear, Compelling, and Convincing 
Science Communication 

The development of a Science Communication for STEM Students educational module 

was designed with two overarching goals in mind. First, the module was designed to raise 

awareness among future scientists about the need to engage in effective science communication. 

Second, once establishing this awareness, the module was developed to build practical skills in 

science communication by offering tips and strategies to communicate research in a web-enabled 

multimedia environment. However, the module, itself, was motivated by an increasing societal 

need for better science communication, a need driven by technological, cultural, and social 

trends. 

It could be argued that, based on the current media environment, the need for scientists 

trained in science communication is growing in importance. Like other sectors of traditional 

journalism, science journalism has faced dramatic economic and technological disruption. Almost 

1,800 newspapers in the United States have stopped operation, including more than 60 dailies and 

1,700 weeklies (Abernathy, 2018). Many of those newspapers regularly distributed science and 

health news and some featured dedicated science and health sections. According to the Columbia 

Journalism Review, in 1989, approximately 95 newspapers featured weekly science sections 

(Morrison, 2013). In 2005, papers that included a dedicated science section fell to 34. According 

to the most recent figures in 2012, about 19 newspapers had science sections. In addition, 

Lucibella (2009) reports that both newspapers and television news desks have reported the layoffs 

of science reporters and editors. 
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Newspapers that did not employ dedicated science editorial staff often relied on news 

services, such as Associated Press (AP), the United Press International (UPI), and Reuters, to 

supply their publications with health and science news. These services were staffed by trained 

journalists and freelancers, or stringers, including science writers, editors, and graphic artists. 

Scholars suggest that the recent economic disruption has also severed local access to science 

reporting that was once provided by science editorial staff at news services, or wire services. 

Columnist Marc Wilson reports that the loss of news services, such as AP and UPI, has created a 

dire situation for the dissemination of professionally curated news and, by extension, 

professionally created and curated news about scientific advances. 

“The news services that support newspapers and broadcast stations have also shrunk. The 

AP has fewer reporters, bureaus and correspondents. The once-great Washington Post-LA Times 

News Service was dissolved in 2009. And UPI is little more than an asterisk in journalism history 

books. The vast stringer networks that AP once nourished have diminished and UPI’s once-

extensive stringer network is long gone (Wilson, 2014, para. 7, 8).” 

Role of Online and Social Media in Science Communication 

As the number of trained, professional journalists has fallen off, media consumers are 

acquiring news and information in through online technologies, including social media. 

According to Pew Research Center, about 25% of social media users see “a lot” or “some” 

science posts (Funk et al., 2017). Further, a third (33%) consider social media an important way 

to access science news. Slightly more than a quarter (26%) follow science accounts on social 

media. 

This growing trend is particularly important for scientists in health, medical, and human 

development fields. According to the Pew Research Center, the third most popular online activity 
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is searching for health information and about 80 percent of online users say they have searched 

for health information (Fox, 2011).  

The increasing popularity of social media and online sites as sources of science news 

presents both a threat and an opportunity for scientists seeking to inform the public about 

scientific discovery and evidence-based policy recommendations and warrants further 

communication training for scientists as these technologies.    

Science Communication in the Age of Science Denialism 

The loss of trained science journalists occurs at a precipitous time in the history of health 

and science communication (Scheufele & Krause, 2019). Most scholars recognize that science is 

an important source of influence on social and political decision making. However, while science 

denialism is not new, the number of debates in the public sphere about science-based issues is 

large and the arguments are increasingly divisive. Diethelm & Mckee (2008) name a few current 

and recent controversial science issues, including anthropogenic climate change, evolution, the 

AIDS-HIV connection, and the connection between smoking and lung cancer, to name just a few. 

These debates are influenced by the presence and spread of science misinformation, 

disinformation, and a lack of science information (Scheufele & Krause, 2019). In today’s 

combative science communication climate, Scheufele & Krause (2019) note that today’s debates 

are often propelled by a lack of scientific understanding and that this lack of understanding 

reveals a deeper understanding of science, including: a lack of both scientific facts and epistemic 

knowledge about science, the holding of beliefs that are inconsistent with the best available 

science, inaccurate views, or outright rejection of science consensus, and the acceptance of 

conspiratorial beliefs (pp. 7662-7663). 
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The scholars further note that online outlets facilitate the spread of misinformation and 

disinformation, often broadly labeled as fake news. The ease to which scientific misinformation 

and disinformation can spread through social media channels, such as Facebook and Twitter, are 

a source of concern for science communicators and science communication scholars. They note 

that online environments present several challenges for members of the general public who are 

trying to both recognize misinformation and gain a clearer understanding of science material. 

First, the lack of labeling in online environments make it difficult for the public to 

separate news from opinions. In the print era, opinion pieces were often found in the editorial and 

opinion page. It is much more difficult to cordon off news from opinion online. Iannucci & Adair 

(2017) found that of the 49 organizations analyzed, only 20 of them, or, about 40 percent, offered 

readers a label for a story on their website at least once in at least one section. Further, of the 

organizations that labeled articles, 16, or about 80 percent, of them only used labels in the opinion 

section. 

This lack of proper labeling is further compounded by the loss of labels when the story is 

shared through social media sites. Washington Post editor Marty Baron writes: 

 “People do get confused, and it’s particularly challenging these days when we’re 
publishing on so many different platforms. Our stuff is going out on Facebook, 
Apple News, Snapchat, this or that. The context that (an article) had in the print 
newspaper is completely lost on those other platforms. It’s important that we take 
steps to make sure that people understand what it is, with some sort of label that 
makes sense (Iannucci, 2017, para. 5).”  

Besides a lack of labeling to help people understand the purpose of an article, scholars 

also suggest that a lack of trained journalists increases the likelihood of misinformation and 

disinformation spread. S. Shyam Sundar (2019), for example, writes that the lack of “professional 

gatekeeping,” typically undertaken by journalists is a major reason for the ease of acceptance of 

online misinformation and disinformation. 

“I’ve been studying the psychology of online news consumption for over two 
decades, and one striking finding across several experiments is that online news 
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readers don’t seem to really care about the importance of journalistic sourcing – 
what we in academia refer to as ‘professional gatekeeping.’ This laissez-faire 
attitude, together with the difficulty of discerning online news sources, is at the 
root of why so many believe fake news. (2019)”  

Sundar also writes that in social media environments mostly trained gatekeepers have 

been largely replaced by mostly untrained gatekeepers. Celebrities and politicians, who may have 

millions of followers, may not perform the fact checking protocol of a journalist before they share 

information that they add to their feeds. This increases the possibility of viral disinformation and 

misinformation online, he adds. 

.   
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Chapter 2 
 

Understanding Student Perception of the Role of a Science Communicator 

Understanding the need for society to have trained science communicators justifies the 

development of a science communication education module for STEM students. However, in 

order to connect future science communicators with that societal need, it is also necessary to 

understand the perceptions that students have about the role of a science communicator and, 

indeed, why future scientists might be motivated to undertake the duties of a science 

communicator in the first place.   

The module, then, is guided by the design, development, and instruction of a 3-credit 

online science writing and science communication course for undergraduate and graduate 

students at a large Mid-Atlantic Northeastern university.  Through personal experience as an 

instructor for this science writing and science communication course and based on a qualitative 

analysis of student messages on motivations for attending the class, in particular, as indicated by 

class interactions and from posts on the course message board, it has emerged that students have a 

multitude of reasons to communicate science and technology, as well as differing conceptions of 

a science communicator’s role. In other words, they conceptualize the role of a science 

communicator through their own desire to communicate science and through their perspectives of 

the science communicator’s own motivations, activities, missions, duties, and goals.  

Qualitative Analysis Methods 

To better understand these perceptions of science communicator roles for the purpose of 

designing an educational module to match those expectations, an analysis using a grounded 

theory approach was conducted on student posts to class message boards of three available 
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sections of the online science writing and science communication course. Two of the sections 

were taught at the 200-level and one was taught at the 400-level. While all three sections were 

based in the college of communications and delivered through the university’s online educational 

platform, students from other colleges were accepted into the course, including students in the 

STEM fields. The sections also attracted students from both the undergraduate and graduate 

levels. The courses included traditional graduate and undergraduate students, as well as 

nontraditional students, such as returning adults and military students. 

In the introduction to the course, students were asked to voluntarily post the reasons why 

they added the course to an online message board. No course credit was offered for the students’ 

responses or replies. In these three sections, about 49 students posted about 50 total messages and 

replies to the class message board to introduce themselves to the instructor and fellow 

classmates.  In these posts, students often discussed a variety of motivations for taking the course, 

including the need for credits and their personal and professional ambitions for learning more 

science communication. These motivations, in turn, offers glimpses into what the student 

believed to be the role of a science communicator and their connection to that role.  

Grounded Theory 

Knowledge construction often requires scholars to engage in various methods and 

approaches to qualitative analysis, in order to find deeper patterns and connections in data, 

including messages and text. In the study of this data, a grounded theory approach was important 

in carrying out the analysis of these student messages. 

Grounded theory, which has its origin in Pragmatism and Symbolic Interactionism 

(Corbin & Strauss, 1990), allows the scholar to approach data collection in a streamlined fashion 

and arrive at original analysis of that data (Charmaz, 2007). Glaser (2001), in his “all is data” 
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dictum, suggests that this data can be anything that the researcher encounters, including 

interviews, observations, documents, and messages. In grounded theory, collecting data and 

building theory are integrated, rather than separate processes (Alsop & Tompsett, 2002). 

Grounded theory scholars use qualitative coding to analyze data through careful selection and 

separation of that data. This data, then, is further segmented into groups that help the scholar 

describe and compare the information. In grounded theory, this process of analysis, generally 

referred to as coding, is broken down into three stages: open, axial, and selective (Corbin & 

Strauss, 1990). Grounded theory scholars acknowledge that data collection and analysis are 

interrelated. As soon as scholars begin to collect data, they begin to analyze that data. Further, the 

scholar does not work with the actual data, but conceptualizes that data through labels. From 

these labels, during the axial stage, these statements are further interpreted through themes and 

connections between themes that emerge during the analysis. For example, in the analysis of the 

online messages of science communication, themes of what the student hoped to accomplish as a 

science communicator and how they interpreted the role of a science communicator began to 

emerge. Finally, in selective coding, one arrives at core categories.  

Based on Corbin & Strauss (1990), the criteria used to investigate student motivations 

and perspectives on science communication should be recognized as guidelines, not rules. 

“First, the criteria should not be regarded as hard and fast evaluative rules, either 
for researchers or for readers who are judging the publications of others. They are 
intended as guidelines. New areas of investigation may require that procedures 
and evaluative criteria be modified to fit the circumstances of the research (p. 
20).” 

Scholars have used grounded theory to analyze texts in diverse fields and disciplines. 

Grounded theory has been used by researchers to study experiences with and perceptions of apps 

(Valvi & West, 2014) and how students used learning management systems (Alsop & Tompsett, 

2002). Grounded theory has been used to study relationships and interactions between nurses and 
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clients (McCann & Clark, 2004) and has found general use in ethnographies (Charmaz & 

Mitchell, 2001). 

Informed by grounded theory and an understanding of the above mentioned qualitative 

approaches, I first surveyed each of the online message boards related to the students’ 

introduction to their classmates to gain a general understanding of the information. From that 

survey, I began to analyze this data for themes. Then I transferred the messages to a Microsoft 

Word document to better focus on the students’ introductions. I read each message board three 

times over the period of approximately two hours to gain a more precise understanding of the data 

and better discern the student motivations and their understanding of the role, or roles, of a 

science communicator. Following this review, I broadly grouped these conceptualized science 

communication roles into three categories and labeled them: science communicator as science 

activist, science communicator as science enthusiast, and science communicator as science 

journalist. It is important to note that some students mention multiple motivations for becoming a 

science communicator and multiple conceptions of the role of a science communicator. For 

example, a student may express an enthusiasm for nature and a passion to preserve natural 

resources. In those cases, I selected the dominant response for analysis based on how much 

information the student provided on the role, as well as which role was listed first in their 

discussion. 

Microsoft Word offers the user the ability to highlight text with various colors. In the 

code book, I chose three colors to highlight statements that suggested the science communicator 

roles: red for activist, blue for journalist and yellow for enthusiast. Sample statements were also 

recorded in the code book to guide the analysis. The use of highlights allowed me to, first, 

differentiate the differing statements and to better represent the patterns of statements. While this 

was not a quantitative analysis and not a random sample, highlighting the statements also offered 
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me insights into which statements tended to appear more often, as well as a better understanding 

of which majors and disciplines tended to correspond to which motivations and science 

communication roles. 

 

Science Communicators as Activists and Advocates 

Students in the science communication course often indicate that they signed up to take 

the course because they are personally interested or invested in specific science topics. These 

topics broadly included health, science and technology. Others mention that they are concerned 

about the lack of public awareness, or negative public perception of topics that may harm people, 

either now or in the future, such as climate change and health conditions. These students view the 

science communicator as someone who can advocate for those topics to gain greater awareness or 

acceptance from the broader public. 

Many students express frustration at how the media cover science and feel their role as a 

science communicator is to provide advocacy for more clarity and less sensationalism in science 

journalism. Students in this category also mention the type of sensationalism that surrounds 

reporting on psychology, often called pop psychology, in the media. Examples of this include 

stories on how to make a person fall in love with you and the presence of “click-bait” headlines 

about mental health. They also feel that the over-sensationalizing in the media could even 

discredit scientists and psychologists who are not participating in story hype and are conducting 

legitimate research. Students feel the need to debunk statements that do not match with evidence-

based science. 

Other students mention a failure of the media to set expectations on science, or give 

proper context to the scientific process. They suggest that the media over-reacts to new research 

and makes it sound as though the research will shift paradigms, however, little often changes after 

the story and the topic is forgotten. They worry that this type of reporting leads to disappointment 
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among young people, who become disillusioned with science because of unfulfilled promises of 

research. These students believe science communicators should strive to stop this media 

misrepresentation of science. 

On the other hand, some students who fall under the scientists as activist category feel 

that the media is not doing enough for certain causes. They may feel that the media is ignoring 

specific topics, or feel threatened by both media and public inaction on certain causes, such as 

climate change, and believe the role of the science communicator is to raise awareness on specific 

causes and agitate for policy changes and personal and political action. 

Finally, students who have had professional experiences or internships at certain 

organizations, such as government or nonprofits, often adopt those causes as potential roles for 

their science communication careers. For example, an internship at a cancer advocacy group may 

lead the student to want to become a communicator for a cancer research group. 

 

Science Communicator as Journalist 

The students who believe the role of a science communicator is to translate technical 

scientific, medical, and technical information for consumption by and understanding of the 

general public can be grouped in the science communicator as journalist category. These students 

often are preparing for careers either as a journalist, who may cover science-related topics, or as a 

public relations representative who will distribute science-related information to clients or donors. 

Students in this category may already be practicing communicators in fields that need to discuss 

or translate science, such as the medical field. These students see a science communicator as a 

person who can explain complex scientific or medical concepts to the public. Students may also 

be involved in, or interested in social media projects and see the role of science communicator as 

someone who can use those online channels to convey complex scientific information to the 

public and be able to respond to inquiries from the public through those channels. 
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One ethical charge that students in the science communicator as science journalist  

category discuss frequently is to not intentionally mislead the public. 

 

Science Communicator as Enthusiast 

Some students conceive the role of the science communicator as a way to better express 

and share their enthusiasm for outdoors and nature. Expressions of fascination of and interest in 

nature and how nature works tend to dominate these students’ opinions on the role of science 

communicators and their own motivations to learn about science communication. They do not see 

a science communicator as someone who is restricted to an office or laboratory, but someone who 

is engaged in nature and is sharing that information so that others can share that appreciation. 

Somewhat differing from the activist science communicator, enthusiast want to share, 

rather than convince, or agitate. Unlike the journalist science communicator, the enthusiast is 

more likely to mention education of the public as a goal, rather than just translating and passing 

on information to members of the public. 

Enthusiast science communicators often mention a love of the outdoors and an interest in 

taking part in specific outdoor activities, such as camping and hiking. They enjoy family trips to 

sites that are scientifically interesting, for example aquariums, zoos, and parks. Students also may 

see their love of science and nature as a family legacy, something that is passed down to them by 

a parent or family member.  The role of the science communicator, in their view, may be to help 

other people to realize that science can be both fun and informative, as well as a healthy 

recreation activity. 

Some students connect their vision of what a science communicator does to their love of 

specific scientific subjects as a child, or as a current hobby. For example, although a student may 

be embarking on a course of study in business, they may be interested in astronomy and want to 

communicate about that subject.  Some see science communication as a way to pursue their 



13 

 

childhood passion qualitatively, especially when they lack certain quantitative skills, or do not 

have interest in developing those quantitative skills. For example, students lacking skills and 

interest in math can still write about or create videos about oceanography or veterinary science. 

This also reveals a possible connection with the science communicator not just as a science 

enthusiast, but as a science educator. 

 

Implications of Motivations and Roles on Science Communication Education 

 While students have differing dominant approaches toward their understanding of who 

science communicators are and what science communicators do, along with how those roles 

relate to their own aspirations, some commonalities appear. The groups, for the most part, are 

interested in communicating with a non-technical, non-scientific audience. Many of the students 

wish to do more than communicate, but persuade. Therefore, the educational module should 

include lessons in basic journalism to help student communicate science, as well as lessons in 

persuasive communication to help them become more convincing communicators. 
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Chapter 3 
 

Science Communication for STEM Graduate Students Educational Module 
Design 

In review, we have fewer trained journalists and more untrained information gatekeepers 

providing and circulating science news about increasingly more important issues to an audience 

that may be largely antagonistic toward science and scientists. If so, we can no longer expect that 

the once passive role of the scientist as a supplier of technical data to journalists who then 

interprets those results for a mass audience can be an effective model of science communication. 

By aligning societal need with student understanding and desire, the Science Communication for 

STEM Graduate Students learning module both encourages future scientists to communicate their 

work and offer them skills to improve their ability to do so. What follows is an overview of that 

module. 

The target audience for the instruction is graduate students, a group selected for several 

reasons. First, students at this level have a higher likelihood of choosing a career in the sciences 

and, therefore, will likely become sources of scientific information, whether they pursue a career 

in academia or industry. Second, current graduate students tend to be more familiar with social 

media channels, which increases the likelihood that they will immediately interact as a science 

communicator. Finally, as demonstrated by the analysis of student motivations for science 

communication in the previous section, the younger generation of scientists and medical students 

tend to be concerned with science communications challenges of today, including disseminating 

information about climate change and vaccinations. For graduate students, the individual benefits 

of becoming skilled communicators are numerous. Communication skills can help future 

scientists: improve funding prospects, particularly from funding sources interested in broader 

impacts; earn respect from their peers, and increase their networks among scientists and policy 
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makers (Kuehne et al., 2014). Therefore, science communications lessons for STEM graduate 

students presents both a societal and professional benefit. 

 

Course Overview 

The module, which is accessed online, is arranged in four sections (see Appendix B) and 

is designed to be versatile enough that it can be approached as a self-learning exercise or offered 

in a traditional class environment, depending on the intentions of the instructors. Instructors who 

choose to integrate it into their class lessons can deliver the module during the semester in a way 

that best suits their students’ learning goals. The course is also configured to fit multiple learning 

environments and offers the instructor flexible time schedules. For example, the instructor could 

require the students to complete a section once a week, once a month, or spread all the sections 

throughout the semester. As added flexibility, the instructor could cover some of the modules in-

class, while assigning others to be completed independently. 

It should also be noted that this educational module goes beyond just communicating 

science effectively -- the “clear and compelling” sections -- but also includes lessons that cover 

theories about persuasive communication and science communication. Students have shown a 

desire to be advocates for and educators of science-based causes, which requires an understanding 

of persuasive approaches to communications. Likewise, society is also in need of scientists who 

can communicate persuasively to the public and lawmakers to guide policy. In sections on 

science communication theory, the student is exposed to the idea that simply making science 

clear and interesting may not mean that the general public or policy makers will believe the 

scientist, or adopt suggestions and policy recommendations. Therefore, scientists also need to be 

convincing science communicators. 
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Section One: Welcome to Clear, Compelling, and Convincing Science 

Communication 

In section one of the module, students review why future scientists should be concerned 

with and engage in science communication. Many of the reasons are outlined in the previous 

section on the current media climate and the widespread use of social networking technologies. 

The section draws on Self-Determination Theory (Ryan and Deci, 2000) to explore motivations 

for communicating science to the public, including intrinsic and extrinsic motivations. In this 

course, intrinsic motivations include the scientist’s own curiosity, enthusiasm, the desire to help 

the field and society, and the need to advocate for or guide policy. Extrinsic motivations are also 

covered and include the student’s desire for personal brand building, in other words, to enhance 

his or her career and earn prestige among his or her peers and policymakers. 

As will be discussed in an upcoming section on constructivist learning theory, the 

students are also encouraged to build on their current knowledge about science communication 

and engage in “hands-on” science communication projects, such as keeping a science 

communication log, are also introduced here. This strategy is aimed at keeping science 

communication ideas and tactics in mind as the students engage in daily affairs. First, this allows 

the student to build on existing knowledge and bring questions back into the science 

communication class. It should also demonstrate just how pervasive science communication is in 

everyday settings and, hopefully, further emphasizes the need for science communication skills. 

 

Section Two: Writing About Science — Basic Science Journalism and Storytelling 

Techniques 
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The foundation of effective science communications rests on principles and strategies 

that journalists have used to convey important information to busy, non-expert members of the 

general public. This section offers practical, applied lessons in journalistic techniques to tell 

stories, as well as introduces the student to several types of journalistic pieces, such as news 

releases, news stories, and feature stories, which, even if they are not the writer of these pieces, 

may offer understanding to the scientist when if they serve as a source for a science reporter. 

Particular attention is paid to make sure that the student knows that journalistic science writing is 

different from technical science writing. Journalistic science writing serves a translational 

function to deliver news from the science community to the public audience. 

 

Section Three: Talking About Science—Media and Outreach for the Scientist 

The third section continues to help the student develop applied science communication 

skills, but in different formats and on diverse platforms. Building on the lessons in section two 

that showed how to select stories and organize information based on journalistic principles, in 

section three, students review lessons on how to work with the media and engage in science 

outreach activities. Because social media is increasingly where the general public receives 

science news (Su et al., 2017), as well as a source of misinformation and disinformation, the 

section also includes lessons on using social media to reveal, discuss, and review science on 

social media platforms. As stories about health findings are often distributed through social 

media, these platforms are also of interest to those involved in medicine, health, and human 

development. Social media is a multimedia media platform. Social media content is often visually 

driven media, for example infographics, pictures and video are often included with posts. 

Therefore, this section also covers visual and multimedia science communication background and 

best practices. 
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Section Four: Convincing Science Communication 

 

As mentioned before, science communicators must also be convincing communicators. 

Science communication students mentioned earlier, for example, expressed a desire to persuade 

the public about science-based causes and policies. We can also assume that, as future scientists, 

graduate STEM students respect rigorous, theoretically driven, and evidence-based approaches to 

discovery 

This section is also included because, in my own experience as a university science writer 

for nearly a decade, I have noticed that a gap between evidenced-based science communication 

theory and applied science communication skills. For example, I have rarely encountered 

discussions on science communication theories, such as the information deficit theory, at 

conferences and professional development opportunities for science writers and public 

information officers. Science communication theories offer scientists and science writers 

powerful tools in communicating research findings and their implications to the broadest 

audience. 

Therefore, the educational module is designed to unite evidence-based science 

communication theory with applied science communication skills by including this section, which 

offers basic understanding of the science of science communication. While it is not an in-depth 

review of these theories, which would be beyond the scope of this module, this section offers 

overviews of primary science communication theories and models, such as the information deficit 

theory, low-information rationality, and extended parallel processing model, which will be 

discussed below. Importantly, the student learns the shortcomings of the information deficit 

theory in order to move them into a more nuanced model of understanding how science is 

communicated. In addition to a deeper theoretical understanding of science communication, this 

section also offers practical take-away lessons that are influenced by these theories. 
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Information Deficit Theory 

Information Deficit Theory, also referred to as the deficit model, knowledge gap model, 

knowledge deficit model, and deficit theory, describes the way information is transmitted from 

scientists to laypeople (McDivitt, 2011). As such, the model is based on two theoretical 

assumptions: that public skepticism is related to a lack of scientific knowledge and that providing 

enough information to fill that knowledge gap is the best way to lessen that skepticism 

(Abunyewah et al., 2020; Wynne, 1992). In other words, people are skeptical about science 

because they do not have enough knowledge. The job of scientists, science communicators, and 

policymakers, then, is to provide the public with scientific information through various 

communication and outreach channels. Once that information is provided, the public can make 

appropriate behavioral changes and advocate for better policy decisions. 

Critics of the Information Deficit Theory, particularly critics involved in risk 

communication, charge that the informed public often does not behave in ways congruent to the 

risks. For example, residents who lived near a volcano and were aware of the risks, had low levels 

of preparedness for a possible volcanic eruption (Ballantyne, 2000). Wynne (1992) similarly saw 

farmers’ skepticism about scientists’ concern about livestock contamination from the Chernobyl 

nuclear disaster was prompted not by a lack of knowledge, but from the threat that the warning 

had on their ways of life, identity, and relationships.  

Dan Kahan (2015) refers to the phenomenon that human societies currently know more 

than ever about how to mitigate potential disasters and yet agree so little on what they collectively 

know as the “science communication paradox.” Rather than a lack of access to scientific 

information or a lack of scientific knowledge, Kahan see cultural mechanisms behind the science 

communication paradox. Specifically, he acknowledges identity-defining groups as sources of 

information for most people. Identity-defining groups include people who share basic outlooks. 

People are better able to read other members in order to find and vet scientific information. 



20 

 

 

Alternative Theories of Science Communication 

As a theory of science communication, the Information Deficit Theory tends to be 

descriptive, rather than prescriptive. This simplistic, linear two-step model lacks the ability to 

guide science and health messaging through the dynamic and complex realm of communication. 

Borrowing on the persuasive and political communication theories, more recent science 

communication theories are discussed in the module to give the student some sense of the 

complexities involved in communicating their science, as well as offer them tools, tips, and 

tactics to help them bring these theoretical approaches into more practical applications. One of 

the theories discussed in the module is the low-information rationality theory. This theory shows 

that acquiring lots of information does not necessarily lead to rational decision-making, as 

suggested by the Information Deficit Theory. Low-Information Rationality theory, which is 

typically been used to explore voting behaviors and reactions to policy making, indicates that 

people are already subjected to massive amounts of information and tend to use heuristics to 

make decisions (Scheufele, 2013). While the theory is often used to describe and predict voting 

behaviors, science communication researchers have used the theory to explain public opinion-

making on scientific and technological issues, such as stem cells, nanotechnology and climate 

change (Brewer & Ley, 2011). 

The module also introduces the student to Extended Parallel Processing Model, which 

addresses the complexities in responses to fear-based stimuli. Witte (1992) notes the often 

contradictory results of research into the effectiveness of fear appeals, such as the anti-drug 

campaigns that likened the effect of drug use on the brain to a frying egg. Some studies affirm the 

use of fear appeals (Beck, 1984; Stainback & Rogers, 1983), while others report that fear appeals 

are ineffective (Kohn et al., 1984). Still other studies show mixed effects of using fear to instill 

behavior change (Hill & Gardner, 1980). Witte (1992) argues that “threat-by-efficacy interactions 
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are the fundamental determinants of study outcomes” (p. 330). For the student, the overview of 

this theory in the module is designed to introduce him or her to other factors, such as agency and 

efficacy, that may play a role in how fear is processed by the message receiver, in this case a 

receiver of scientific information and news, and how it may affect the acceptance of scientific 

information. 

 

Curriculum and Science Communication Theories 

Finally, the creation of the module, itself, is based on modern approaches to curriculum 

and course development. Specifically, the organization of the module relies heavily on 

constructivist theory. Constructivism holds that students make, or construct, their own knowledge 

(Elliott et al., 2000). Further, the learner constructs meaning through experience (Arends, 1998) 

and that this meaning is based on an interaction between the learner and his or her experience 

with previous events and knowledge acquired earlier. 

In practice, the theory suggests that while a learner can receive passively, understanding 

cannot be passed on passively from teacher to student. Instruction should be designed in a way 

that it connects new knowledge with prior experience. Constructivism also advocates for a 

socially constructed knowledge, an idea championed by educational reformer John Dewey, who 

deeply influenced constructivism. Dewey believed that effective education is a result of social 

interactions and that, ultimately, learning is an act that people do together (Williams, 2017).  

In practice, lessons that relate a student’s current experience with science communication 

can help him or her construct new knowledge about science communication strategies and tactics. 

In this module, also note that lessons covered in earlier modules, such as the organization of a 

science news story, are later used to build on more complex skills, such as providing information 

to a journalist during an interview. Scholars often refer to this as “scaffolding,” which lends itself 

to the constructivist approach (Iris Center, n.d.).  
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Similarly, creating lessons on science communication that are carried out in social 

situations, such as discussing scientific findings with friends or pitching a science story to a 

colleague, can provide that social impetus for knowledge creation.  

 

Course Delivery 

Clear, Compelling, and Convincing Science Communication for STEM Students is 

available through the Canvas, an online learning management program. However, the module 

could be adapted to suit other online learning management programs.  
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Chapter 4 
 

Limitations and Future Directions for the Course 

With fewer trained professional science journalists coupled with more online information 

distribution networks that provide minimal gatekeeping and fact-checking and an increasing 

demand for information about advanced scientific, medical, and technical information, training 

the next generation of scientists to participate in ongoing science communication and outreach is 

imperative. It is hoped that this module can be used, in a small way, toward that end of both 

raising awareness about the need for science communication and helping scientists communicate 

their work in clear, compelling, and convincing ways. 

In the case of this module, I acknowledge several limitations exist. First, this module has 

been designed for graduate students in the STEM fields. The reason that graduate students were 

chosen for this module, as discussed, is because they are at a stage in their scientific career when 

they may have more time and desire to explore science communication. Graduate students may 

be more savvy in the use of online and social media technologies and may be exposed to science 

communication on these channels. Graduate students, rather than undergraduate students, may be 

more motivated to learn about science communication because they have taken a significant step -

- graduate school -- toward a career in the sciences. Current assessments of the motivations of 

students to become science communicators and of their understanding of the role of science 

communicators were conducted on student responses that were overwhelmingly not STEM 

graduate students. It could be that these assessments, then, are not correct and that will not match 

up with graduate students in the STEM fields. Further, it could be that other demographics, for 

example, undergraduate students or current faculty, may make more ideal recipients of this 

training. In the future, research should be conducted on graduate students in the STEM field 
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specifically to determine their desire for science communication module. This research could 

drive further modification of this module to suit this group. 

Distribution of this training in the university system is uncertain for several reasons. First, 

adoption of the module will be voluntary, which will limit participation from students and faculty. 

Secondly, the university leans toward decentralization in science communication and science 

communication training. For example, there are multiple colleges, institutes, and centers aligned 

with STEM studies. Multiple groups are responsible for research within those colleges and units. 

Multiple groups are engaged in communication and science communication, including 

translational science, research communications, strategic communications, marketing, and public 

relations teams. In the creation of this module, I personally contacted and met with a number of 

faculty, research deans, science communicators, and communication leaders in colleges and 

institutes that are actively producing research in the STEM fields. Therefore, a considerable 

amount of effort will be needed to distribute this module throughout the university. 

In the future, the module should be treated as an organic course. The lessons can be 

refined to reflect current issues and opportunities in science communication. It should remain 

open to new theoretical advances and interpretations. The module can also be built out to serve as 

a platform for multimedia content, a growing area of opportunity for applied science 

communication. For example, the module might also serve as a place where science 

communication graduate students can contribute their own content, for example, a video of a 

student’s evidence-based science communication tips, infographics from a recent conference 

paper, a student science communication podcast, and other forms of multimedia content.
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Appendix  
 

Educational Module 

 

10/3/2020 WelcRme WR ScieQce CRmmXQicaWiRQ fRU ScieQWiVWV!: STEM ScieQce CRmmXQicaWiRQ SaQdbR[

hWWSV://SVX.iQVWUXcWXUe.cRm/cRXUVeV/2005015/SageV/ZelcRme-WR-VcieQce-cRmmXQicaWiRQ-fRU-VcieQWiVWV?mRdXle_iWem_id=26535555 1/2

WeѴcome to Science Communicaঞon for
ScienঞstsĴ

 

 

We ZaQWed WR Va\ hellR aQd WhaQk \RX fRU VigQiQg XS fRU WhiV iQWURdXcWiRQ WR VcieQce cRPPXQicaWiRQ. 

WheWheU \RX Sick XS a QeZVSaSeU, check \RXU TZiWWeU feed, RU check RXW a QeZV ZebViWe, iW'V
iQcUeaViQgl\ cleaU jXVW hRZ iPSRUWaQW VcieQce cRPPXQicaWiRQ iV. AV each da\ VeePV WR bUiQg QeZV Rf
a PajRU VcieQWific RU WechQRlRgical adYaQce, UXPRUV Rf a ViPPeUiQg cRQWURYeUV\ abRXW cliPaWe chaQge,
RU ZRUd Rf a Pedical bUeakWhURXgh, Whe abiliW\ WR ZUiWe aQd Walk abRXW healWh, VcieQce aQd WechQRlRg\
iQ cleaU, cRPSelliQg aQd SeUVXaViYe Za\V iV abVRlXWel\ YiWal .

AQd aV a VcieQWiVW, Ze belieYe \RX Zill Sla\ a cUXcial URle iQ WhiV effRUW WR Pake VXUe Whe SXblic iV beWWeU
iQfRUPed abRXW Whe laWeVW VcieQWific fiQdiQgV aQd hRZ WheVe diVcRYeUieV PighW chaQge WheiU liYeV.

SR.

NR SUeVVXUe.

BXW dRQ'W geW WRR ZRUUied. IW'V QRW Whe iQWeQW Rf WhiV cRXUVe WR Weach \RX hRZ WR be a VcieQce
cRPPXQicaWRU. IW'V deVigQed WR Pake \RX Ueali]e WhaW \RX alUead\ ARE a VcieQce cRPPXQicaWRU. AV a
VcieQWiVW, \RX alUead\ diVcXVV VcieQce WR \RXU cRlleagXeV iQ \RXU field, WR VcieQWiVWV iQ RWheU fieldV, aQd
SURbabl\ WR \RXU QRQ-VcieQWiVW fUieQdV aQd faPil\. WhaW Ze Zill WU\ WR dR iV WR becRPe PRUe cRQVciRXV
Rf HOW Ze cRPPXQicaWe PaWcheV ZiWh WHOM Ze aUe cRPPXQicaWiQg.
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10/3/2020 Wh\ ShRXld ScieQWiVWV CaUe AbRXW ScieQce CRPPXQicaWiRQ?: STEM ScieQce CRPPXQicaWiRQ SaQdbR[

hWWSV://SVX.iQVWUXcWXUe.cRP/cRXUVeV/2005015/SageV/Zh\-VhRXld-VcieQWiVWV-caUe-abRXW-VcieQce-cRPPXQicaWiRQ?PRdXle_iWeP_id=26719703 1/2

Wh� Sho�Ѵd Scienঞv|v Care Abo�|
Science Comm�nicaঞonĵ
I ZaQWed WR VWaUW WKLV VecWLRQ ZLWK a VROePQ UecLWaWLRQ abRXW cOLPaWe cKaQJe aQd YaccLQaWLRQ
RSSRVLWLRQ WR SURYe WR \RX WKaW \RX Qeed WR caUe abRXW VcLeQce cRPPXQLcaWLRQ. I ZaV eYeQ JRLQJ WR
add e[cOaPaWLRQ SRLQWV aQd SXW LW LQ aOO-caSV.

LLNe, "YOU SHOULD CARE ABOUT SCIENCE COMMUNICATION BECAUSE THE EARTH IS ON
FIRE!"

BXW, I'Ye OeaUQed -- aV \RX ZLOO, WRR, KRSefXOO\ -- WKaW VRPeWLPeV XVLQJ WKe ePRWLRQ Rf feaU WR SURPSW
cKaQJeV LQ aWWLWXdeV aQd beKaYLRUV caQ VRPeWLPeV bacNfLUe. SR, I'P JRLQJ WR Keed P\ RZQ adYLce
aQd WeOO \RX abRXW ALL WKe Za\V effecWLYe VcLeQce cRPPXQLcaWLRQ caQ be JRRd fRU \RXU caUeeU, \RXU
LQVWLWXWLRQ, aQd RXU cRPPXQLW\.

SR, OeW'V ORRN aW WKe NaWLRQaO AcadeP\ Rf ScLeQceV' fLYe JRaOV Rf cRPPXQLcaWLQJ VcLeQce.

SLPSO\ WR VKaUe WKe fLQdLQJV aQd e[cLWePeQW Rf VcLeQce.
TR LQcUeaVe aSSUecLaWLRQ fRU VcLeQce aV a XVefXO Za\ Rf XQdeUVWaQdLQJ aQd QaYLJaWLQJ WKe PRdeUQ
ZRUOd.
TR LQcUeaVe NQRZOedJe aQd XQdeUVWaQdLQJ Rf WKe VcLeQce UeOaWed WR a VSecLfLc LVVXe.
TR LQfOXeQce SeRSOe'V RSLQLRQV, beKaYLRU, aQd SROLc\ SUefeUeQceV.
TR eQJaJe ZLWK dLYeUVe JURXSV, VR WKaW WKeLU SeUVSecWLYeV abRXW VcLeQce UeOaWed WR LPSRUWaQW
VRcLaO LVVXeV caQ be cRQVLdeUed LQ VeeNLQJ VROXWLRQV WR VRcLeWaO SURbOePV.

LeW Pe add MXVW a feZ RWKeUV, VRPe PLJKW QRW be aV ORfW\ aV WKe abRYe, bXW \RX VKRXOd VWLOO cRQVLdeU
WKeVe LdeaV.

CRPPXQicaWiRQ iV SaUW Rf Whe VcieQWific SURceVV. BecaXVe VcLeQce KaV becRPe VR LQWeUQaWLRQaO
aQd VR LQWeUdLVcLSOLQaU\, \RX'Ue QRW OLNeO\ WR UeacK aOO WKe SRWeQWLaO aOOLeV -- aQd eTXaOO\ LPSRUWaQW cULWLcV
-- Lf \RX VWRS aW SXbOLVKLQJ LQ a VcLeQWLfLc MRXUQaO. CRPPXQLcaWLQJ \RXU fLQdLQJV LQ RWKeU PedLa aQd RQ
RWKeU SOaWfRUPV LQcUeaVeV \RXU abLOLW\ WR PaNe WKRVe cRQQecWLRQV.

GeW a jRb! DR \RX NQRZ KRZ SRWeQWLaO ePSOR\eUV PLJKW fLQd RXW abRXW \RX, RU \RXU ZRUN? DR \RX
NQRZ KRZ WKe\'OO UeVeaUcK \RX befRUe WKe LQWeUYLeZ? TKe\'OO XVe GRRJOe RU WKe\'OO cKecN RXW \RXU
VRcLaO PedLa SUeVeQce.

GeW fXQded! DR \RX NQRZ KRZ SRWeQWLaO fXQdeUV -- JRYeUQPeQW, NGO, LQdXVWU\, eWc. -- PLJKW dLVcRYeU
\RX RU \RXU ZRUN? YRX JXeVVed LW -- WKe\ PLJKW VWXPbOe RQ \RXU QaPe aQd \RXU ZRUN RQ WKe Zeb, RU
WKURXJK VRcLaO PedLa.
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10/3/2020 WKaW DR I Need WR KQRZ BeIRUe I BeJLQ?: STEM ScLeQce CRPPXQLcaWLRQ SaQdbR[

KWWSV://SVX.LQVWUXcWXUe.cRP/cRXUVeV/2005015/SaJeV/ZKaW-dR-L-Qeed-WR-NQRZ-beIRUe-L-beJLQ?PRdXOe_LWeP_Ld=28307539 1/1

Wha| Do I Need |o Kno� Befoue I Beginĵ
BefRUe \RX VWaUW WhiV PRdXOe, heUe aUe a cRXSOe ideaV WR heOS gXide \RX WhURXgh WhiV cRXUVe aQd SRiQW
\RX WRZaUd fXUWheU OeVVRQV iQ VcieQce cRPPXQicaWiRQ. (We'OO SURYide VRPe UeVRXUceV fRU WhaW aW Whe
eQd Rf Whe PRdXOe.)

HeUe aUe a feZ TXeVWiRQV WhaW caQ heOS cOaUif\ \RXU gRaOV aQd SUeSaUe \RXUVeOf fRU Whe cRXUVe.

1. WhaW aUe \RXU gRaOV?
ThiQN abRXW ZhaW W\Se Rf VcieQce cRPPXQicaWRU \RX ZaQW WR be. DR \RX ZaQW  WR adYiVe gRYeUQPeQW
ageQcieV RU NGOV? AUe \RX iQWeUeVWed iQ cRPPXQicaWiQg ZiWh Whe bURad SXbOic? WRXOd \RX OiNe WR
aSSeaU iQ Whe Pedia?  Ma\be \RX ZaQW WR be a VcieQce jRXUQaOiVW? OU eYeQ ZRUN fRU a Vci-Wech
RUgaQi]aWiRQ aQd NQRZ WhaW iQWeUSeUVRQaO aQd cRPPXQicaWiRQ VNiOOV aUe iPSRUWaQW fRU VXcceVV iQ WhaW
SRViWiRQ. AQVZeUiQg WheVe TXeVWiRQV caQ heOS \RX fRcXV WhURXghRXW Whe PRdXOe.

2. WhaW W\Se Rf PedLa aUe \RX cRPfRUWabOe ZLWh?
IQ WhiV PRdXOe, Ze ZiOO UeYieZ PaQ\ Rf Whe PRVW SRSXOaU Pedia, iQcOXdiQg SUiQW, RQOiQe aQd YiVXaO. TU\
WR bUXVh XS RQ VNiOOV \RX aOUead\ haYe ZheQ \RX UeYieZ WhRVe OeVVRQV, bXW UePaiQ RSeQ-PiQded WR
ZRUNiQg RQ VNiOOV \RX PighW QRW be aV cRPfRUWabOe ZiWh.

3. HRZ faPLOLaU aUe \RX ZLWh VcLeQce QeZV aQd PedLa?
ThiV Pa\ VRXQd RbYiRXV, bXW, STEM gUad VWXdeQWV aUe RfWeQ WRR bXV\ ZiWh UeVeaUch SaSeUV WR Uead
QeZVSaSeUV RU RQOiQe VcieQce QeZV. TaNe VRPe WiPe WR Uead VcieQce VWRUieV iQ Whe QeZV WRda\ aQd
Vee ZhaW iV dRQe ZeOO -- aQd ZhaW'V dRQe QRW-VR-ZeOO. CaSWXUe WhRVe ideaV aQd TXeVWiRQV aQd bUiQg
WheP WR WhiV cOaVV.
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10/3/2020 E[eUciVe 1-1: HRPeZRUN AOUead\? KeeSiQg a SciCRPP LRg

hWWSV://SVX.iQVWUXcWXUe.cRP/cRXUVeV/2005015/aVVigQPeQWV/11629973?PRdXOe_iWeP_id=28714824 1/1

PRLQWV

SXbPLWWLQg

Exercise 1-1: Homework AѴready? Keeping a SciComm Log
  

0

NoWhing

DXe FRU AYaLOabOe fURP UQWLO

- EYeU\one - -

£  PubѴish S EdLW J

FoU WhiV aVVignmenW peUiod, keep a log of Vcience VWoUieV \oX Vee in Whe media. IW doeVn'W haYe Wo be
elaboUaWe -- bXW iW can be. JoW doZn Whe media -- WeleYiVion, online, Vocial media, ZoUd-of-moXWh, eWc.
-- and ZhaW Whe VWoU\ ZaV aboXW.

Be aV bUoad aV poVVible and WU\ Wo VWep oXWVide of \oXU field of e[peUWiVe. LiVWen Wo Whe ZoUdV,
"accoUding Wo a VWXd\." OU "A Weam of UeVeaUcheUV Vaid..." OU if Vomeone aVkV, "Did \oX heaU aboXW
Whe VWXd\ WhaW Vaid..."

�  RXbULc
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10/3/2020 E[eUciVe 1-2: WhaW? MRUe HRPeZRUk? TUaQVlaWiQg ScieQce

hWWSV://SVX.iQVWUXcWXUe.cRP/cRXUVeV/2005015/aVVigQPeQWV/11621335?PRdXle_iWeP_id=28692751 1/1

PRLQWV

SXbPLWWLQJ

Exercise 1-2: What? More Homework? Translaঞng Science
  

0

NRWhing

DXH FRU AYaLOabOH IURP UQWLO

- EYeU\Rne - -

£  Publish S EGLW J

HeUe aUe a feZ Ueal-ZRUld e[eUciVeV \RX can WU\ -- nRZ, RU laWeU -- WR VWaUW bXilding WhRVe Vcience
cRmmXnicaWiRn VkillV.

- Find a UeVeaUch VWXd\ Rnline, \RX can XVe GRRgle SchRlaU, fRU inVWance. Read Whe VWXd\ WR geW a
VenVe Rf ZhaW iW'V abRXW. NRZ, find a SaUWneU in claVV and e[Slain WhaW VWRU\ WR Whem. TU\ WR e[Slain
Whe Vcience in WeUmV \RX bRWh ZRXld XndeUVWand.

- Think abRXW Whe cRRleVW Vcience facW RU SURceVV WhaW \RX haYe diVcRYeUed VR faU in \RXU STEM
claVV WhiV VemeVWeU. NRZ, call a UelaWiYe RU a fUiend and e[Slain in WeUmV WhaW Whe\ ZRXld XndeUVWand
Whe backgURXnd, Whe Vcience facW, and iWV imSlicaWiRn. AfWeU \RX'Ue dRne ZiWh Whe e[SlanaWiRn, aVk
Whem if Whe\ XndeUVWRRd ZhaW \RX'Ue Walking abRXW. AVk Whem if Whe\ haYe an\ TXeVWiRnV.

FOR THE BOLD

- GR WR a UeVWaXUanW, baU, cRffee VhRS, RU VRme RWheU SXblic Slace and find a fUiendl\ face. Tell Whem
\RX aUe Waking SaUW in a claVV aVVignmenW and ZanW WR giYe Whem a Vcience leVVRn. AV abRYe, Whink
abRXW Whe cRRleVW Vcience facW RU SURceVV WhaW \RX haYe diVcRYeUed VR faU in \RXU claVV WhiV
VemeVWeU. E[Slain in WeUmV WhaW Whe\ ZRXld XndeUVWand Whe backgURXnd, Whe Vcience facW, and iWV
imSlicaWiRn.

CRngUaWXlaWiRnV. YRX'Ue a Vcience cRmmXnicaWRU!

�  RXbULF
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10/3/2020 IQWURdXcWiRQ: CleaU aQd CRPSelliQg ScieQce CRPPXQicaWiRQ: STEM ScieQce CRPPXQicaWiRQ SaQdbR[

hWWSV://SVX.iQVWUXcWXUe.cRP/cRXUVeV/2005015/SageV/iQWURdXcWiRQ-cleaU-aQd-cRPSelliQg-VcieQce-cRPPXQicaWiRQ?PRdXle_iWeP_id=27865982 1/2

Introd�cঞonĹ CѴear and CompeѴѴing
Science Comm�nicaঞon
"NoWhing in Vcience haV an\ YalXe Wo VocieW\ if iW iV noW commXnicaWed, and VcienWiVWV aUe beginning Wo
leaUn WheiU Vocial obligaWionV."

-- Anne Roe, The Making of a ScienWiVW (1953)

If VcLeQWLVWV ZeUe "begLQQLQg WR OeaUQ WKeLU VRcLaO RbOLgaWLRQV" WR cRPPXQLcaWe VcLeQce bacN LQ 1953,
MXVW WKLQN KRZ WKRVe OeVVRQV KaYe bRWK LQcUeaVed LQ LPSRUWaQce aQd gURZQ LQ cRPSOe[LW\ RYeU WKe
SaVW feZ decadeV. AQd WKLQN abRXW MXVW VRPe Rf WKe ZLcNed cRPPXQLcaWLRQ SURbOePV WKaW KaYe gURZQ
aURXQd VcLeQWLfLc LVVXeV LQ WKe SaVW feZ decadeV, VXcK aV cOLPaWe cKaQge, geQe WKeUaS\, GMOV,
YaccLQaWLRQV, eWc.

AV VcLeQWLfLc eQdeaYRUV KaYe becRPe PRUe cRPSOe[, WKe eWKLcaO cRQVLdeUaWLRQV KaYe becRPe eYeQ
PRUe QXaQced. ScLeQce aQd WecKQRORg\ KaYe aOVR becRPe PRUe LQWegUaWed LQ eYeU\RQe'V OLfe, RfWeQ LQ
VXbWOe Za\V. AQd, VcLeQce cRPPXQLcaWLRQ KaV PRYed fURP be\RQd WUadLWLRQaO W\SeV Rf PedLa --
QeZVSaSeUV, WeOeYLVLRQ, aQd UadLR -- Rf WKe PLd-20WK ceQWXU\ WR aQ aOZa\V RQ, aOZa\V cRQQecWed
RQOLQe aQd VRcLaO PedLa Rf WKe cXUUeQW ceQWXU\.

AV a VcLeQWLVW facLQg WKLV cKaOOeQgLQg eQYLURQPeQW, WKLV PRdXOe LV deVLgQed WR RffeU \RX VRPe WRROV WR
cRPPXQLcaWe VcLeQce LQ cOeaU aQd cRPSeOOiQg Za\V.

CRPSeOOiQg. FLUVW, Ze'OO OeaUQ KRZ WR cRQQecW ZLWK WKe geQeUaO aXdLeQce, SeRSOe ZKR dR QRW KaYe a
VcLeQWLfLc RU KLgKO\ WecKQLcaO bacNgURXQd. We'OO OeaUQ WR LdeQWLf\ aVSecWV Rf \RXU UeVeaUcK WKaW ZLOO
LQWeUeVW WKaW aXdLeQce. B\ fRcXVLQg RQ WKaW LQfRUPaWLRQ, Ze ZLOO PaNe RXU VcLeQce PRUe LQWeUeVWLQg WR a
ZLdeU UaQge Rf SeRSOe. 

COeaU. We ZLOO aOVR cRYeU WLSV WR PaNe RXU VcLeQce VWRULeV cOeaU, RU, LQ RWKeU ZRUdV, PaNe LW PRUe
acceVVLbOe. TKaW PeaQV Ze Qeed WR dURS WKe MaUgRQ, XVe cRPPRQ ZRUdV aQd PaNe VXUe Ze aUe
e[SOaLQLQg WeUPV aQd SURceVVeV WKaW WKe aYeUage SeUVRQ PLgKW QRW XQdeUVWaQd. We ZLOO aOVR OeaUQ
KRZ WR aYRLd RYeU-SURPLVLQg WKe UeVXOWV Rf RXU VWXdLeV, VRPeWKLQg WKaW'V eVSecLaOO\ QeceVVaU\ fRU
WKRVe Rf \RX cRQVLdeULQg caUeeUV LQ WKe KeaOWK VcLeQce fLeOd.

FRUWXQaWeO\, aQ eQWLUe SURfeVVLRQ KaV beeQ eVWabOLVKed, a SURfeVVLRQ ZLWK a ORQg KLVWRU\ Rf
cRPPXQLcaWLQg dLffLcXOW cRQceSWV WR WKe geQeUaO SRSXOace. We caOO WKeVe fRONV, joXUnaliVWV, RU
UeSoUWeUV. OYeU WKe SaVW feZ ceQWXULeV, RU VR, MRXUQaOLVWV KaYe gaWKeUed WLPe-WeVWed SULQcLSOeV WR KeOS
XV cUeaWe VWRULeV WKaW aUe bRWK cOeaU aQd cRPSeOOLQg. WKeQ WKRVe SULQcLSOeV aUe fRcXVed RQ WeOOLQg
SeRSOe abRXW VcLeQce, Ze PLgKW KeaU WKLV caOOed Vcience joXUnaliVm. 
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10/3/2020 ScieQce JRXUQaOiVP: WhaW MaNeV ScieQce NeZVZRUWh\?: STEM ScieQce CRPPXQicaWiRQ SaQdbR[

hWWSV://SVX.iQVWUXcWXUe.cRP/cRXUVeV/2005015/SageV/VcieQce-MRXUQaOiVP-ZhaW-PaNeV-VcieQce-QeZVZRUWh\?PRdXOe_iWeP_id=27826728 1/2

Science Jo�rnaѴivmĹ Wha| Makev Science
Ne�v�or|h�ĵ
JRXUQaOiVP LV ZULWLQg fRU UeadeUV, SaUWLcXOaUO\ bXV\ UeadeUV. WheQ Ze XVe Whe SULQcLSOeV Rf MRXUQaOLVP
WR gXLde Whe WeOOLQg Rf VcLeQce VWRULeV, Ze aYRLd ePbeOOLVhPeQWV, bXW VWULYe WR PaNe VXUe RXU VWRULeV
UePaLQ cOeaU, cRPSeOOLQg aQd SRZeUfXO. OXU gRaO LV WR LQfRUP UeadeUV abRXW VcLeQWLfLc deYeORSPeQWV LQ
Whe cOeaUeVW, PRVW cRQcLVe OaQgXage SRVVLbOe.

IW VRXQdV SUeWW\ eaV\, bXW Zh\, WheQ, dR PaQ\ SeRSOe, SaUWLcXOaUO\ VcLeQWLVWV, Va\ Whe\ fLQd LW VR
dLffLcXOW?

MRVW SeRSOe ZeUe WUaLQed WR aSSURach ZULWLQg aV aQ aUW RU aV aQ acadePLc e[eUcLVe. IQ Whe haQdV Rf a
bULOOLaQW ZULWeU, LQdeed, OaQgXage caQ be beaXWLfXO aQd eQWeUWaLQLQg. IQfRUPLQg Whe aXdLeQce caQ be a
VecRQdaU\ cRQceUQ LQ WheVe SLeceV, hRZeYeU.

AcadePic ZUiWiQg LV ZeLghWed WRZaUd SUecLVLRQ bXW, LW LV W\SLcaOO\ ZULWWeQ fRU VSecLaOLVWV, QRW fRU Whe
geQeUaO aXdLeQce. SWXdLeV aQd VWRULeV SXbOLVhed LQ Whe acadePLc SUeVV WeQd WR be fLOOed ZLWh MaUgRQ
aQd LQVLdeU¶V WeUPV WhaW RQO\ VcLeQWLVWV aQd XVXaOO\ VcLeQWLVWV LQ a SaUWLcXOaU fLeOd caQ XQdeUVWaQd.
FLQaOO\, acadePLc ZULWLQg WeQdV WR PaNe a caVe, VWaUWLQg ZLWh WheRULeV aQd SULRU OLWeUaWXUe, WheQ
bXLOdLQg WRZaUd aQ e[SOaQaWLRQ Rf Whe PeWhRdV, aQd, OaVWO\, cRPLQg WR cRQcOXVLRQV. ThaW dReVQ'W fLW Whe
UeadLQg aWWeQWLRQ Rf a bXV\ UeadeU.

ScieQce MRXUQaOiVP -- ZhaW Ze ZaQW WR ePShaVL]e LQ WhLV PRdXOe -- aLPV WR fLQd a VSRW LQ Whe PLddOe.
A gRRd VcLeQce QeZV VWRU\ ZLOO be dLVcLSOLQed eQRXgh WR cRYeU Whe LQWULcacLeV Rf Whe dLVcRYeU\, bXW
aOVR be abOe WR e[SOaLQ LW cOeaUO\ eQRXgh fRU a Oa\SeUVRQ ZLWh a OLPLWed VcLeQce bacNgURXQd WR gUaVS
ZhaW LV LPSRUWaQW. A VcLeQce aUWLcOe fRU Whe geQeUaO aXdLeQce LV deVLgQed WR deOLYeU Whe PRVW LPSRUWaQW
aQd UeOeYaQW LQfRUPaWLRQ fLUVW, WheQ e[SOaLQ Whe cRQWe[W aQd PeWhRdV Rf Whe VWXd\.

AOWhRXgh WheUe aUe ceUWaLQO\ QeZV aUWLcOeV WhaW aUe eORTXeQW aQd eQWeUWaLQLQg, MRXUQaOLVWV NQRZ WhaW
WheLU fLUVW MRb LV WR LQfRUP fLUVW, WheQ eQWeUWaLQ RU aPXVe.

Ne�s�or|hiness
AV VcLeQce MRXUQaOLVWV, RXU fLUVW VWeS LV WR NQRZ ZhaW LV QeZVZRUWh\. We Qeed WR aVN RXUVeOYeV
TXeVWLRQV, OLNe:

WhaW LQWeUeVWV a UeadeU?
WhaW PaNeV a UeadeU VWRS ZhaW he RU Vhe LV dRLQg aQd dLYe deeSO\ LQWR aQ aUWLcOe?
WhaW PaNeV a UeadeU VWRS VcaQQLQg WhURXgh WheLU TZLWWeU feed aQd MXPS WR a VWRU\?
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10/3/2020 E[eUciVe 2-1: NRZ ThaW'V IQWeUeVWiQg!

hWWSV://SVX.iQVWUXcWXUe.cRm/cRXUVeV/2005015/aVVigQmeQWV/11642215?mRdXle_iWem_id=28748655 1/1

Points

Submitting

E�ercive ƑŊƐĹ No� Tha|ŝv In|erevঞngĴ
  

0

NoWhing

Due For AYailable from Until

- EYeU\one - -

£  P�bѴivh S Edit J

So, leW'V Vee if Ze can bUeak doZn neZV elemenWV of a Vcience VWoU\.

In anoWheU ZindoZ oU Wab, naYigaWe Wo one of Whe folloZing pageV:

https://ZZZ.sciencemag.org/neZs  (https://ZZZ.sciencemag.org/neZs)

oU

https://ZZZ.n\times.com/section/science  (https://ZZZ.n\times.com/section/science)

Find a feZ VWoUieV and Uead Whem. Then, Vee if \oX can idenWif\ neZV elemenWV in WhoVe VWoUieV. In
oWheU ZoUdV, ZhaW makeV WheVe Vcience VWoUieV, Vcience NEWS VWoUieV. AUe Whe\ eVpeciall\ Wimel\?
IV WheUe an elemenW of noWoUieW\ -- famoXV VcienWiVWV, famoXV condiWionV, eWc.? IV WheUe conflicW
inYolYed? 

MoVW VWoUieV conWain moUe Whan one neZV elemenWV. So liVW aV man\ aV \oX can. 

�  Rubric
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10/3/2020 BXildiQg a ScieQce SWRU\: STEM ScieQce CRmmXQicaWiRQ SaQdbR[

hWWSV://SVX.iQVWUXcWXUe.cRm/cRXUVeV/2005015/SageV/bXildiQg-a-VcieQce-VWRU\?mRdXle_iWem_id=28732929 1/2

Building a Science Story
AV a VcieQWiVW, \RX Pa\ QeYeU Qeed WR ZUiWe a VcieQce QeZ VWRU\, RU a VcieQce QeZV UeOeaVe, RU
SURdXce a YideR QeZV UeOeaVe, bXW WheUe iV a gRRd chaQce WhaW \RX PighW be Whe VXbjecW Rf RQe Rf
WhRVe SieceV. TheUefRUe, iW'V SURbabO\ a gRRd idea WR NQRZ Whe baVic VWUXcWXUe Rf a VcieQce QeZV
VWRU\, VR, if \RX aUe eYeU iQWeUYieZed \RX'OO haYe a gRRd idea Rf ZhaW iQfRUPaWiRQ Whe jRXUQaOiVW RU
iQfRUPaWiRQ RfficeU QeedV -- aQd, eTXaOO\ iPSRUWaQW, ZhaW iQfRUPaWiRQ Whe\ dRQ'W Qeed.

JXVW aV a bXiOdiQg haV a bOXeSUiQW WhaW WeOOV Whe bXiOdeU ZheUe aOO Whe SieceV gR, a VcieQce QeZV VWRU\
WeQdV WR fROORZ a VSecific fRUPaW, RU cRQVWUXcWiRQ. IW WeOOV Whe ZUiWeU RU SURdXceU ZheUe WR SXW aOO Rf Whe
UighW bORcNV Rf iQfRUPaWiRQ VR Whe UeadeU caQ eaViO\ abVRUb Whe iQfRUPaWiRQ.

IQ cUafWiQg a VcieQce VWRU\, Whe fRXQdaWiRQ bORcN Rf WhaW VWRU\ iV caOOed the lead, or the lede.

The bOXeSUiQW fRU Whe UeVW Rf Whe QeZV VWRU\ W\SicaOO\ aUUaQgeV iQfRUPaWiRQ iQ a deVceQdiQg RUdeU Rf
iPSRUWaQce (PRVW iPSRUWaQW WR OeaVW iPSRUWaQW), Zhich PeaQV iQfR WhaW Whe UeadeUV UeaOO\ Qeed WR
NQRZ iV SOaced aW Whe begiQQiQg Rf Whe VWRU\ aQd OeVV iPSRUWaQW fiQdiQgV aQd iPSOicaWiRQV aUe added
OaWeU. YRX Pa\ haYe heaUd Rf WhiV, bXW, if QRW, WhiV fRUPaW iV caOOed Whe inverted p\ramid.

NRZ. LeW'V WaON abRXW WhaW Oead VeQWeQce.

T_; L;a7
OQce \RX NQRZ ZhaW PaNeV a VWRU\ iQWeUeVWiQg, \RX Qeed WR NQRZ hRZ WR SUeVeQW WhaW iQfRUPaWiRQ fRU
UeadeUV. JRXUQaOiVWV VSeQd a ORW Rf WiPe RbVeVViQg RYeU VRPeWhiQg caOOed Whe lead -- RU lede.

CUediW: MeUUiaP-WebVWeU DicWiRQaU\
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10/3/2020 HRZ TR WULWe a ScLeQce NeZV Lead: STEM ScLeQce CRPPXQLcaWLRQ SaQdbR[

hWWSV://SVX.LQVWUXcWXUe.cRP/cRXUVeV/2005015/SageV/hRZ-WR-ZULWe-a-VcLeQce-QeZV-Oead?PRdXOe_LWeP_Ld=28787041 1/1

Ho� To Wri|e a Science Ne�s Lead
MRVW ZULWeUV ZLOO WeOO \RX ZheQ Whe\ VSeQd PRVW Rf WheLU WLPe WhLQNLQg abRXW WheLU OeadV, ZULWLQg WheLU
OeadV aQd WheQ UeZULWLQg WheLU OeadV. TheUe aUe a feZ UeaVRQV fRU WhaW. WhLOe WheUe¶V QR SeUfecW Za\ WR
ZULWe a Oead, WheUe aUe a ORW Rf bad Za\V WR ZULWe a Oead. SR, Oead ZULWLQg LQYROYeV VRPe
e[SeULPeQWaWLRQ. 

The RWheU UeaVRQ ZULWeUV RbVeVV RQ OeadV LV WhaW, OLNe a Ne\ SLece Rf a MLgVaZ SX]]Oe, Whe UeVW Rf Whe
VWRU\ faOOV LQ OLQe RQce \RX haYe a gRRd Oead LQ SOace.

HeUe aUe a feZ VceQaULRV WhaW VhRZ hRZ OeadV caQ heOS \RX aV a VcLeQWLVW.

If \RX'Ue ZRUNLQg RQ \RXU RZQ QeZV UeOeaVe RU bORg SRVW, Whe Oead LV cULWLcaO fRU a cOeaU, cRPSeOOLQg
aQd cRQYLQcLQg VWRU\.
If a MRXUQaOLVW LV LQWeUYLeZLQg \RX, NQRZLQg WhLV LQfRUPaWLRQ caQ heOS \RX deOLYeU Whe ULghW
LQfRUPaWLRQ aQd VeW Whe WRQe, ZhLch caQ heOS a MRXUQaOLVW cUafW hLV RU heU VcLeQce VWRU\.
If \RX ZaQW WR aWWUacW a fXQdeU, RU cRUSRUaWe VSRQVRU aQd ZRXOd OLNe WR VhRZ Whe bURad LPSacW Rf
\RXU ZRUN,  a Oead caQ VeUYe aOPRVW aV aQ "eOeYaWRU" SLWch fRU \RXU UeVeaUch.

YRXU Oead caQ VeW a WRQe fRU Whe UeVW Rf Whe VWRU\. WeLUd. DeVSeUaWe. SeULRXV. IPSRUWaQW. LLghW. FXQQ\. QXLUN\.

ReVeaUch haV a SaOeWWe Rf WRQeV. SRPe UeVeaUch LV eaUWh-VhaWWeULQg aQd UeaOLW\-beQdLQg LQ LWV LPSRUWaQce.
SRPe fLQdLQgV aUe cRQWUaULaQ. OWheU VWXdLeV aUe fXQQ\. YRXU UeVeaUch VWRU\ VhRXOd cRQYe\ Whe WRQe Rf Whe
UeVeaUch.

OQe Za\ WR geW \RXU UeadeU LQWR Whe WRQe -- RU Whe PRRd -- Rf Whe SLece LV WR PaWch Whe WRQe Rf \RXU Oead WR Whe
UeVW Rf Whe VWRU\. Be caUefXO, WhRXgh, a dLVcRQQecW beWZeeQ Whe Oead aQd Whe VWRU\ caQ cRQfXVe -- RU eYeQ aQgeU
-- \RXU UeadeU. YRX dRQ¶W, fRU e[aPSOe, ZaQW a ]aQ\ Oead fRU aQ aUWLcOe abRXW aQ eSLdePLc VZeeSLQg WhURXgh a
cRXQWU\.

DRQ'W PaNe Whe PLVWaNe Rf WhLQNLQg WhaW Whe Oead -- ZhLOe LPSRUWaQW -- LV QRW VROeO\ LPSRUWaQW. The UeVW Rf Whe
LQfRUPaWLRQ \RX Qeed fRU a cRPSOeWe VcLeQce VWRU\ LV LPSRUWaQW, WRR. AQd WhaW'V Zh\ Ze'OO WXUQ WR, "Whe UeVW Rf Whe
VWRU\."

SeW Whe TRQe UVe YRXU SeQVeV AYRLd PaVVLYe VRLce UVe SWURQg VeUbV WULWe aQd Re-WULWe

Read IW OXW LRXd TaON TR A FULeQd AYRLd ³I´ OeadV, ³YRX´ OeadV aQd QXeVWLRQ OeadV.
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10/3/2020 AQd, NRZ, WKe ReVW Rf WKe SWRU\: STEM ScLeQce CRPPXQLcaWLRQ SaQdbR[

KWWSV://SVX.LQVWUXcWXUe.cRP/cRXUVeV/2005015/SageV/aQd-QRZ-WKe-UeVW-Rf-WKe-VWRU\?PRdXOe_LWeP_Ld=26719579 1/2

Andķ Nowķ the Rest of the Story
JoXrnalisWs are bXs\ ZriWers Zho ZriWe for bXs\ readers. One of Whe Wools Whe\ Xse Wo ZriWe effecWiYel\
and qXickl\ is ZriWing forms, or WemplaWes. JoXrnalisWs knoZ preWW\ mXch Zhere Whe informaWion goes,
eliminaWing a loW of Whe gXess Zork -- and Whe Wime spenW on WhaW gXess Zork.

The Im�eu|ed P�uamid
JoXrnalisWs ofWen rel\ on a ZriWing WemplaWe called Whe
inYerWed p\ramid. Simpl\ sWaWed, Whe mosW imporWanW
informaWion comes aW Whe Wop of Whe sWor\ and Whe resW
of Whe deWails are added in descending order of
imporWance.

The inYerWed p\ramid is a Zin-Zin for joXrnalisWs.
Using Wheir oZn XndersWanding and inWXiWion of neZs
YalXes, Whe reporWer can efficienWl\ pXW WogeWher a neZs
arWicle in a shorW amoXnW of Wime. For readers, Whe
WemplaWe giYes Whem Whe mosW imporWanW informaWion,
as soon as possible.

Science ZriWers also ZanW Wo bring in SaUaShUaVeV -- a sXmmaWion of ZhaW a soXrce sa\s -- and
diUecW TXRWeV -- e[acWl\ ZhaW Whe soXrce sa\s -- Wo add personaliW\ and aXWhoriW\ Wo Whe sWor\. QXoWes
and paraphrases also alloZ Whe science ZriWer Wo e[plain comple[ scienWific maWerial in a
conYersaWional and concise Za\.

TaNe AZa\! DRQ¶W be afUaid WR XVe TXRWeV aQd SaUaShUaVeV WhURXghRXW \RXU VWRU\!

 

 

Ho�ugѴavv S|�Ѵe fou Sciemce Wuiঞmg
NoW eYer\ joXrnalisW Xses Whe inYerWed p\ramid, bXW mosW Xse a YariaWion of WhaW idea. A science
joXrnalisW, for e[ample, ma\ Xse an inYerWed p\ramid, bXW ma\ also Xse MRdified iQYeUWed S\UaPid
RU hRXU-gOaVV form WhaW sWarWs ZiWh an inYerWed-p\ramid Wo Well readers aboXW Whe mosW imporWanW
finding, bXW When adds informaWion on Whe research meWhodolog\, or hoZ Whe research Zas carried oXW
in a more sWep-b\-sWep based fashion.

This is helpfXl Wo illXsWraWe Whe implicaWions and benefiWs of Whe findings, bXW also coYer Whe deWails of
Whe sWXd\ or e[perimenW in a sWep-b\-sWep fashion.
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Edi|ouiaѴv and OrņEdv
SFLHQWLVWV aUH RIWHQ FaOOHG RQ WR SURYLGH JXLGaQFH WR WKH SXbOLF aQG SROLF\ PaNHUV. OIWHQ WKLV
JXLGaQFH LV UHTXHVWHG. BXW, PRUH RIWHQ WKaQ QRW, VFLHQWLVWV aUH PRWLYaWHG WR VKaUH YLWaO VFLHQWLILF
LQIRUPaWLRQ RXW RI a GHVLUH WR KHOS RWKHUV, a IHHOLQJ RI UHVSRQVLbLOLW\ WR LQIRUP VRFLHW\, RU FRPPLWPHQW
WR HQJaJH ZLWK WKH SXbOLF .

OQH Za\ WR VKaUH \RXU ZHaOWK RI VFLHQWLILF NQRZOHGJH LV WKURXJK HGLWRULaOV, RSLQLRQ SLHFHV, RU RS-HGV.*
IQ WKLV VHFWLRQ, ZH ZLOO SaVV RQ VRPH WLSV, LQ FaVH \RX aUH FaOOHG RQ WR ZULWH aQ RS-HG, RU ZRXOG OLNH WR
VXbPLW aQ RSLQLRQ SLHFH. AOWKRXJK RS-HGV VWLOO H[LVW aW PaMRU PHGLa VLWHV -- aQG WKH\'UH VWLOO ZLGHO\ UHaG
aQG ZHOO-UHVSHFWHG -- \RX FaQ XVH WKH IROORZLQJ LQIRUPaWLRQ IURP WKH American Association for the
AdYancement of Science  (https://ZZZ.aaas.org/programs/center-pXblic-engagement-science-and-
technolog\/Zriting-op-ed) (AAAS) WR KHOS \RX FUaIW VFLHQFH-baVHG RSLQLRQ SLHFHV QR PaWWHU ZKHUH
WKH\ aSSHaU -- RQOLQH, RQ YLGHR, HWF.:

Consider the goal. CRQVLGHU ZK\ aQ RS-HG LV ZaUUaQWHG. FRFXV RQ a UHOHYaQW WRSLF aQG RIIHU a
GLVWLQFW SHUVSHFWLYH. WKHQ SRVVLbOH, WLH WKH VWRU\ WR aQ HYHQW RU GLVFXVVLRQ FXUUHQWO\ LQ WKH QHZV.
OIWHQ RSLQLRQ HGLWRUV VHOHFW RS-HGV WKaW FRPPHQW RQ a FXUUHQW LVVXH RU RIIHU RSLQLRQV WKaW aUH
PLVVLQJ IURP WKH SXbOLF FRQYHUVaWLRQ. DRQ'W bHFRPH IUXVWUaWHG LI aQ RS-HG VXbPLVVLRQ GRHV QRW
JHW SXbOLVKHG. NHZVSaSHUV W\SLFaOO\ UHFHLYH IaU PRUH RS-HG VXbPLVVLRQV WKaQ WKH\ FaQ SULQW.
Make one major point. OSLQLRQ HGLWRUV VHHN FOHaU, FRQFLVH RSLQLRQV RQ a WRSLF ² QRW GLVFXVVLRQV
RI WZR RU PRUH SHUVSHFWLYHV RQ aQ LVVXH. COHaUO\ VWaWH RQH PaMRU SRLQW ZLWK a VWURQJ SHUVSHFWLYH.
Abide b\ the Zord limit. CaOO WKH QHZVSaSHU WR aVN abRXW aQ\ JXLGHOLQHV IRU RS-HGV, LQFOXGLQJ
WKH ZRUG OLPLW. TKH ZRUG OLPLW Pa\ YaU\ JUHaWO\ IURP RQH QHZVSaSHU WR aQRWKHU, bXW a W\SLFaO UaQJH
LV 250 WR 750 ZRUGV. SWa\ ZLWKLQ WKH OLPLW WR LQFUHaVH \RXU FKaQFHV RI JHWWLQJ SXbOLVKHG.
InclXde contact information. AOZa\V LQFOXGH aQ aGGUHVV aQG a SKRQH QXPbHU ZLWK a
VXbPLVVLRQ. IQFOXGH \RXU WLWOH aQG aIILOLaWLRQ WRR, LI aSSURSULaWH. BH UHVSRQVLYH LI WKH RS-HG LV
VHOHFWHG IRU SXbOLFaWLRQ RU LI aQ HGLWRU KaV TXHVWLRQV.
Respond promptl\. TLPHOLQHVV LV NH\. AOZa\V UHVSRQG WR LQTXLULHV LQ a WLPHO\ PaQQHU WR LPSURYH
WKH RGGV RI bHLQJ SXbOLVKHG.
SXbmit to local neZspapers. DRQ'W UXOH RXW ORFaO SaSHUV! IQ WKH aJH RI WKH LQWHUQHW, SHRSOH aOO
RYHU WKH ZRUOG, LQFOXGLQJ PHPbHUV RI CRQJUHVV aQG RWKHU SROLF\PaNHUV, FaQ aFFHVV ORFaO SaSHUV.
SPaOOHU QHZVSaSHUV GR QRW KaYH aV PaQ\ RS-HG VXbPLVVLRQV aV OaUJHU, QaWLRQaO QHZVSaSHUV,
ZKLFK LQFUHaVHV WKH FKaQFHV RI SXbOLFaWLRQ.

AQGUHZ RRVHQWKaO, HGLWRULaO SaJH HGLWRU, RIIHUV KLV aGYLFH IRU ZULWLQJ aQ RS-HG SLHFH. HH UHFRPPHQGV
\RX NQRZ ZKaW \RX ZaQW WR Va\ -- aQG JHW \RXU SRLQW aFURVV TXLFNO\.

BHORZ LV a OLQN WR a YLGHR ZKHUH \RX FaQ KHaU PRUH IURP AQGUHZ.
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Tirv and Tuickv
NRZ Ze KaYe VRPe LdeaV abRXW WKe IRUP VcLeQce ZULWLQJ caQ WaNe -- QeZV UeOeaVeV, edLWRULaOV, eWc. --
KeUe aUe VRPe VXbWOe Za\V \RX caQ PaNe WKRVe SLeceV PRUe LQWeUeVWLQJ aQd PRUe UeOeYaQW WR WKe
JeQeUaO aXdLeQce:

SLPSOe -- TKLV beaUV UeSeaWLQJ, bXW cKRRVe VLPSOe ZRUdV aQd aYRLd eOabRUaWe VeQWeQce cRQVWUXcWLRQ.
SKRUW LV beWWeU WKaQ ORQJ, JeQeUaOO\ VSeaNLQJ.

E[aPSOeV -- WKeQ SRVVLbOe, XVe aQ e[aPSOe aQd ZaON \RXU UeadeU WKURXJK WKaW e[aPSOe.

 AQaORJLeV  -- IQ aQ aQaORJ\, Ze XVe a VLPSOe ZRUd RU Ldea WR PaNe a cRPSaULVRQ. (TKe PLWRcKRQdULa
LV OLNe a SRZeU SOaQW IRU WKe ceOO. A WecWRQLc SOaWe aUe OLNe WKRVe aLUSRUW PRYLQJ ZaONZa\V, eWc.) WKeQ
XVed MXdLcLRXVO\, aQaORJLeV caQ be OLNe a PaJLc ZaQd cRQYeUWLQJ cRPSOe[ VcLeQWLILc SULQcLSOeV aQd
SURceVVeV LQWR XQdeUVWaQdLQJ aQd NQRZOedJe. See ZKaW I dLd WKeUe?

DR TKe MaWK -- ReOaWe VWaWLVWLcV LQWR UeaO-OLIe OeVVRQV. FRU e[aPSOe, cRQYeUW a dROOaU ILJXUe LQWR aQ
LWeP LQ a SeUVRQ'V daLO\ bXdJeW. HRZ PaQ\ cXSV RI cRIIee? HRZ PaQ\ ZeeNV RI JURceULeV IRU WKe
aYeUaJe SeUVRQ? CRQYeUW bLJ QXPbeUV, WRR. HRZ PaQ\ WLPeV aURXQd WKe eaUWK ZRXOd WKaW SOaVWLc
VWUeWcK? Be cUeaWLYe -- aQd accXUaWe.

SLPSOe E[SOaQaWLRQV -- We ZLOO KaYe WR LQWURdXce MaUJRQ aQd XQIaPLOLaU ZRUdV aW WLPeV. MaNe VXUe
\RX WaNe WKe WLPe  WR e[SOaLQ WKRVe WeUPV. YRX caQ eYeQ -- daVK Rff WKe e[SOaQaWLRQ -- ULJKW aIWeU WKe
WeUP.

EPbUace DLYeUVLW\, FLQd CRPPRQaOLWLeV -- IW'V eaV\ WR Va\, "NQRZ \RXU aXdLeQce." TKaW'V aQ
LPSRUWaQW SaUW RI WKLV. BXW, Ze ZULWe IRU VXcK DIVERSE aXdLeQceV. TKe\ cRPe IURP dLIIeUeQW UaceV,
cXOWXUeV aQd cUeedV. TKe\ KaYe dLIIeUeQW bacNJURXQdV aQd e[SeULeQceV. GeW WR NQRZ ZKR \RX'Ue
ZULWLQJ WR aQd ZKaW'V LPSRUWaQW WR WKeP. YRX'OO ILQd Ze Pa\ aOO be dLIIeUeQW, bXW Ze KaYe a ORW LQ
cRPPRQ. FRcXV RQ WKRVe cRPPRQaOLWLeV ZKeQ \RX'Ue WU\LQJ WR e[SOaLQ VcLeQce.
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PRLQWV

SXbPLWWLQg

E�ercise ƑŊƑĹ Wha|ŝs Yo�r T�peĵ
  

0

Nothing

DXe FRU AYaLOabOe fURP UQWLO

- Ever\one - -

£  P�bѴish S EdLW J

So, now \ou know that there are different t\pes of science stories out there.

Can \ou go through a newspaper, an online news site and identif\:

An evidence-based news stor\?

An editorial or opinion piece written b\ a scientist?

A feature stor\ about a science topic?

�  RXbULc
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Introducঞon
The skills of journalism, obviousl\, are not limited to Zritten science communication pieces. You can
appl\ these lessons to virtuall\ ever\ format Zhere \ou are asked to conve\ scientific advances,
questions, and findings in clear, compelling, and convincing Za\s.

In this section, Ze Zill revieZ some of those formats.

In this section, \ou can learn hoZ to:

Work Zith members of the media and serve as an intervieZ subject.
Conduct constructive conversations on social media about scientific topics.
Talk about science in public forums, seminars and Zebinars.

To start, head to the ne[t section!
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Wouhbmg Wb|h |he Medba
ScienWiVWV YieZ Whe media WhUoXgh a feZ diffeUenW lenVeV.

The\ aUe heUoeV Zho can e[Sand Whe Ueach of Vcience Vo WhaW Whe SXblic and Solic\makeUV can make
beWWeU, moUe infoUmed deciVionV.

The\ aUe nincomSooSV Zho conVWanWl\ geW Whe Vcience ZUong.

The\ aUe Vhad\ conWenW SeddleUV Zho aUe alZa\V looking Wo h\Se a VWoU\, oU condemn a VcienWiVW. 

The\ aUe indiffeUenW jeUkV Zho need Wo be Zooed Vo a haUd-ZoUking UeVeaUcheU can geW hiV oU heU
VWoU\ in Whe SXblic (and ma\be inWo a WenXUe Sackage).

The WUXWh iV, Whe media aUe all of WhoVe WhingV. And none of WhoVe WhingV. And a liWWle in beWZeen WhoVe
WhingV. In oWheU ZoUdV, each joXUnaliVW iV diffeUenW, jXVW aV each VcienWiVW iV a liWWle diffeUenW. RaWheU Whan
looking aW Whe media aV one blank canYaV of hoSeV -- and ma\be feaUV -- \oX VhoXld look aW iW aV
anoWheU VeW of UelaWionVhiSV, jXVW like \oXU collaboUaWoUV in \oXU lab, oU \oXU colleagXeV aW oWheU
UeVeaUch inVWiWXWionV, oU \oXU VWXdenWV in Whe claVVUoom. RelaWionVhiSV mXVW be bXilW and mainWained.
ThaW meanV each Wime \oX inWeUacW ZiWh Whe media, \oX VhoXld ZoUk Wo eVWabliVh WUXVW and cUedibiliW\.
HeUe aUe Vome W\Sical inWeUacWionV.

The InWerYieZ

UVXall\, Whe VcienWiVW-joXUnaliVW UelaWionVhiS VWaUWV ZiWh an inWeUYieZ.  InWeUYieZV can be condXcWed oYeU
email inWeUYieZV, oU on Whe WeleShone, bXW, iW'V Whe face-Wo-face inWeUYieZV WhaW VcienWiVWV ofWen VWUXggle
ZiWh. 

BXW, Whe\ don'W haYe Wo be. In facW, Zhen \oX geW Whe hang of iW, face-Wo-face inWeUacWionV can SUomoWe
moUe SoZeUfXl and moUe SeUVXaViYe commXnicaWion. And becaXVe \oX alUead\ ZoUked WhUoXgh Whe
modXle on Vcience VWoU\Welling, \oX alUead\ haYe a head VWaUW. Yo knoZ haYe a beWWeU idea of ZhaW
Whe UeSoUWeU ZanWV and Vome VenVe of ZhaW he oU Vhe Zill do ZiWh Whe infoUmaWion \oX SaVV on. 

NoZ, leW'V UeYieZ Vome moUe VSecific WiSV on hoZ Wo handle inWeUYieZV noZ.
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Tipv On Working Wi|h The Media
BelieYe it or not, not eYer\ joXrnalist is oXt to make scientists look bad and demean their Zork. In fact,
the majorit\ of interYieZs are constrXctiYe, amiable, and eYen, dare I sa\, fXn eYents.  And, bonXs,
the\ can help spread aZareness aboXt \oXr Zork and science in general.

Here are some qXick tips on talking to a reporter.

8QGHUVWDQG WKH AVN -- Make sXre \oX Xnderstand e[actl\ Zhat the reporter Zants. Is this a tZo-
sentence soXndbite? An e[tensiYe interYieZ? Is this for a featXre stor\? A teleYision neZs clip? Are
there specific pieces of research that interest them? Be sXre to ask qXestions, if the\ didn't proYide
this information Xp front.

8QGHUVWDQG WKH AXGLHQFH -- Who, Xltimatel\, is the reporter Zriting for or broadcasting to? Tr\ to
gain some insight into the aXdience's e[pertise leYel and comfort Zith the sXbject matter. Tr\ to learn
Zhat the aXdience reall\ Zants to knoZ. This Zill help \oX cXstomi]e, as best as possible, \oXr
message to that croZd.

KnoZing all of this info Zill help Zith the folloZing steps in the interYieZ process (LLDQJ HW DO., 2014, 
 (KWWSV://MRXUQDOV.VDJHSXE.FRP/GRL/SGI/10.1177/1077699014550092) MFCXUU\-6FKPLGW & OQD, 2016
 (KWWSV://ZZZ.VFULSSV.HGX/QHZVDQGYLHZV/HB20141013/PHGLDWLSV.KWPO) )

(KWWSV://MRXUQDOV.VDJHSXE.FRP/GRL/SGI/10.1177/1077699014550092) .

BH 3UHSDUHG -- ReYieZ and knoZ ZhateYer pieces of information ma\ be helpfXl to the reporter. And
this is e[actl\ Zhat \oX Zant to do... help.

...BXW DRQ'W BH OYHUSUHSDUHG -- Scientists Zho oYer-prepare ma\ come off as scripted and dXll.
The\ ma\ go too deep into the Zeeds to be of an\ Xse to a reporter. KnoZ enoXgh to be confident
and be confident enoXgh to be fle[ible dXring an interYieZ.

BH 6XFFLQFW -- Whether it's Zritten, aXdio, or Yideo, reporters don't haYe Xnlimited space. Make sXre
\oXr comments are to the point. Use the least nXmber of Zords possible and make those the
shortest, least jargon\ Zords possible.

IW'V OK WR 6D\ 'I DRQ'W KQRZ" -- Don't specXlate. If \oX don't knoZ, sa\ \oX don't knoZ. Or sa\ \oX
don't Zant to specXlate.

8VH BULGJH :RUGV -- Sometimes, \oXr interYieZ ma\ go off topic. It might be \oXr faXlt. BXt it might
be the reporter's faXlt. That's OK. JXst Xse some "bridge" phrases to get \oX back on track. The
inclXde:  ³I don¶t knoZ aboXt that; Zhat I do knoZ is«´ ³What¶s important to remember is«´ ³Let me
pXt that in perspectiYe«´ ³I think Zhat \oX are reall\ asking is«´ ³What \oXr YieZers/listeners need
to knoZ is«"
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SociaѴ Media
Ils doiYenW enYisager qX'Xne grande responsabiliWp esW la sXiWe inspparable d'Xn grand poXYoir ("They
[the Representatives] must contemplate that a great responsibility is the inseparable result of a great
power") -- Plan de WraYail, de sXrYeillance eW de correspondance, proposp par le ComiWp de SalXW
PXblic aX[ ReprpsenWanWs dX PeXple, dppXWps prps des Armpes de la RppXbliqXe of the French
National Convention

"WiWh greaW poZer Where mXsW also come greaW responsibiliW\" -- Spiderman

Well, you get the picture. Social media has done wonders for scientists and science communications.
Before social media, scientists relied on science journalists to find their studies, translate their studies
for the general audience, and distribute this information through their medium, for example, print,
radio, or television.

With social media, anyone can distribute whatever they want whenever they want.

That presents a dilemma for science communicators. On the good side, we now have the power to
promote our research without restrictions. However, on the bad side, we now have the power to
promote our research without restrictions.

The ultimate lesson for us in using social media to promote science is, as Spiderman, or
representatives of the French National Convention would tell us, use this power, but use it
responsibly. Remember that all the former guidelines that we discussed in crafting science
communication apply. We want our science messages to be clear, compelling and convincing. 

Here are five basic guidelines to consider:

SLPSOe -- If you're hoping to connect with a general audience through social media, all the rules we
discussed in previous sections still apply. Posts and tweets should be as simple and as clear as
possible. Simple words. Simple sentences. Clear thoughts.

VLVXaO -- Using visual elements, such as videos, infographics and pictures, can help you in two ways.
First, they attract attention. Second, they can help better illustrate your science. 

KQRZ YRXU MedLa -- Each social media "channel" is better at promoting certain types of content.
Photos and infographics do well on Instagram. Longer posts and videos can do well on Facebook.
Quick updates are suited for Twitter. For best results, consider carefully the content you're creating
and how you would like it consumed. Then, match that content with the proper channel.

VLUaO IV GRRd, VLUaO IV Bad -- Really think about every item you post. Is it fair? Is it responsible? Are
you avoiding hype? If the post goes viral, will you regret it?
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Viv�aѴ Sciemce Coll�micaঞom
YoX'Ye probabl\ heard "a pictXre is Zorth a thoXsand Zords." JoXrnalism has a similar bit of adYice:
"shoZ don't tell."

In science commXnication, YisXall\ representing \oXr health and science data can both grab the
pXblic's attention and help them better Xnderstand scientific findings. Art ma\ also make \oXr Zork
more SHUVXaVLYH. This fits oXr goal of making science FOHaU, FRPSHOOLQJ aQG FRQYLQFLQJ for as
man\ people as possible. 

According to YisXal science commXnication research, here are some reasons to YisXall\ represent
\oXr Zork and things to consider Zhen \oX create that content.

IQIRJUaSKLFV -- Researchers foXnd that Xsing YisXal content -- especiall\ infographics, Zhich
combine YisXal effects and te[t -- is an important part of illXstrating messages aboXt enYironmental
issXes (La]ard & Atkinson, 2014).

It can make the the message more persXasiYe, the\ add, conclXding, "When enYironmental
messages incorporate YisXal components in the form of infographics, the\ are more engaging than
messages that rel\ jXst on te[t or jXst on illXstration."

Here's an e[ample of a science-based infographic:

 

TLSV IRU PRZHUIXO VLVXaO SFLHQFH CRPPXQFaWLRQ

According to Shanks et al. (2017) infographics shoXld "Xse
eYidence- and practice-based data, compelling statistics,
eas\-to-read fonts, complimentar\ color schemes, simple
charts, bold graphs, and other graphics to disseminate
information in qXick and easil\ digestible format."

UVH aQ AFWLRQ-OULHQWHG HHaGOLQH -- If \oX Zant to
persXade people to take action, then point them in that
direction. Wansink & Robbins (2016) report that action-
oriented headlines can make \oXr infographic memorable
and compelling. The scholars Xse the headline "Eat 3
FrXits a Da\," as an e[ample of an action-oriented
headline. The time spent on crafting a qXick (jXst a feZ
Zords) and action-oriented (Xrging the reader to adopt a
behaYior) headline is Zorth the effort, according to the
researchers. 
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PubѴic TaѴks and Seminars
As a scientist, you may be asked to talk to the public about your research. These can be live
seminars -- or even online talks and demonstrations.

You might even be called on to do a TED Talk, which are probably one of the more famous examples
of how scientists can connect their research with a general audience.

The cool thing is, most of the lessons that you learned thus far in this module pretty much apply to
science presentations. People want clear, concise, compelling information. They also want to know
how the science connects with their own worlds and lives.

Here are a few tips from Marilynn Larkin from her article, HRZ WR GiYe a D\QaPic ScieQWific
PUeVeQWaWiRQ  (hWWSV://ZZZ.elVeYieU.cRP/cRQQecW/hRZ-WR-giYe-a-d\QaPic-VcieQWific-SUeVeQWaWiRQ) . She
lists five specific pointers for developing content for your presentation:

1. KQRZ \RXU aXdieQce. Gear your presentation to the knowledge level and needs of the audience
members. Are they colleagues? Researchers in a related field? Consumers who want to understand
the value of your work for the clinic (for example, stem cell research that could open up a new
avenue to treat a neurological disease)?

2. Tell aXdieQce PePbeUV XS fURQW Zh\ Whe\ VhRXld caUe aQd ZhaW¶V iQ iW fRU WheP. What
problem will your work help solve? Is it a diagnostic test strategy that reduces false positives? A new
technology that will help them to do their own work faster, better and less expensively? Will it help
them get a new job or bring new skills to their present job?

3. CRQYe\ \RXU e[ciWePeQW. Tell a brief anecdote or describe the “aha” moment that convinced you
to get involved in your field of expertise. For example, DU. MaUiXV SWaQ
(hWWS://ZZZ.aQl.gRY/cRQWUibXWRUV/PaUiXV-VWaQ) , a physicist and chemist known to the wider world as
the carwash owner on BUeaNiQg Bad  (hWWS://ZZZ.aPcWY.cRP/VhRZV/bUeaNiQg-bad) , explained
that PaWhePaWicV haV alZa\V beeQ hiV SaVViRQ  (hWWSV://ZZZ.elVeYieU.cRP/cRQQecW/dU-PaUiXV-VWaQ-
bUeakiQg-VWeUeRW\SeV-b\-bUeakiQg-bad) , and the “explosion” of computer hardware and software early
in his career drove his interest to computational science, which involves the use of mathematical
models to solve scientific problems. Personalizing makes your work come alive and helps audience
members relate to it on an emotional level.

4. Tell \RXU VWRU\. A presentation is \oXr story. It needs a beginning, a middle and an end. For
example, you could begin with the problem you set out to solve. What did you discover by
serendipity? What gap did you think your work could fill? For the middle, you could describe what you
did, succinctly and logically, and ideally building to your most recent results. And the end could focus
on where you are today and where you hope to go.
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10/5/2020 E[eUciVe 3-1: Science ReSRUWeU Rn DXW\

hWWSV://SVX.inVWUXcWXUe.cRm/cRXUVeV/2005015/aVVignmenWV/11927840?mRdXle_iWem_id=29609611 1/1

Points

Submitting

E�ercise ƒŊƐĹ Science Repor|er on D�|�
  

0

NRWhing

Due For Available from Until

- EYeU\Rne - -

£  P�bѴish S Edit J

HeUe aUe VRme fXn -- Zell, hRSefXll\ fXn -- URle Sla\ing e[eUciVeV \RX can bXild \RXU Vcience
cRmmXnicaWiRn VaYY\.

Pla\ Reporter -- Find a SURfeVVRU, cRlleagXe, fellRZ VWXdenW, ZhReYeU... and URle Sla\ being a
UeSRUWeU. AVk \RXU cRlleagXeV WR Sla\ UeSRUWeU and inWeUYieZ \RX abRXW \RXU ZRUk. Then, VZiWch! YRX
inWeUYieZ Whem abRXW WheiU ZRUk.

Shadow a Reporter -- AVk a UeSRUWeU, RU a XniYeUViW\ Vcience infRUmaWiRn RfficeU WR leW \RX gR alRng
Rn an inWeUYieZ ZiWh Whem. GR Rn a cRXSle! MRVW ZRn'W mind, Whe\ mighW acWXall\ enjR\ iW -- and, ZhR
knRZV, Whe\ mighW eYen leW \RX aVk a cRXSle TXeVWiRnV.

Live Tweet -- GR WR a Vcience cRnfeUence and "liYe WZeeW" Whe SURceedingV. AfWeU \RX'Ue dRne, lRRk
aW VRme Rf Whe RWheU WZeeWV fURm Whe Vame cRnfeUence.

Volunteer -- If \RX'Ue SaUW Rf a lab gURXS, RU UeVeaUch Weam, aVk WR VeUYe aV Whe VRcial media lead, RU
media VSecialiVW RU Whem. MRVW haYe a VRcial media SUeVence and lRWV inWeUface ZiWh Whe media.

�  Rubric
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10/5/2020 E[erciVe 3-2: ViVXali]ing Science

hWWpV://pVX.inVWrXcWXre.com/coXrVeV/2005015/aVVignmenWV/12242401?modXle_iWem_id=30492852 1/1

PoinWV

SXbmiWWing

E�ercise ƒŊƑĹ VisuaѴi�ing Science
  

0

Nothing

DXe FoU AYailable fUom UnWil

- EYer\one - -

£  PubѴish S EdiW J

Are \oX Zorking on a project, or can \oX find a research stXd\, or science stor\ in media, and better
YisXali]e that data?

Think aboXt Xsing graphics and te[t to make the information clearer and more Xnderstandable for a
person ZithoXt a science or technological backgroXnd.

Or, can \oX pair a YisXall\ interesting photograph or piece of artZork Zith one of the science stories
\oX selected to draZ interest from the general pXblic?

Here are some tips on YisXali]ing science from oXr colleagXes at CLIPS
(hWWSV://ZZZ.cliSV.edX.aX/infogUaShicV/) .

YoX can draZ some inspiration from ViVXall\  (hWWSV://YiVXal.l\/Vcience-infogUaShicV) and PinWeUeVW
 (hWWSV://ZZZ.SinWeUeVW.com/aVZimm/Vcience-infogUaShicV/) .

�  RXbUic
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10/6/2020 IQWURdXcWiRQ: ScieQce CRPPXQicaWiRQ'V LaVW MiOe: STEM ScieQce CRPPXQicaWiRQ SaQdbR[

hWWSV://SVX.iQVWUXcWXUe.cRP/cRXUVeV/2005015/SageV/iQWURdXcWiRQ-VcieQce-cRPPXQicaWiRQV-OaVW-PiOe?PRdXOe_iWeP_id=27896858 1/1

In|rod�cঞonĹ Science Comm�nicaঞonŝs
Las| MiѴe
PXW \RXUVelf in Whe Slace Rf man\ VcienWiVWV and Vcience cRmmXnicaWRUV:

YRX haYe Waken caUe WR cRnVideU \RXU aXdience. YRX'Ye cUafWed cRmSelling Vcience SieceV, making
VXUe WhaW Whe\ haYe XVed langXage WhaW mRVW SeRSle XndeUVWand. Then \RX deliYeU Whe meVVage in
media ZheUe Whe aXdience can eaVil\ acceVV iW.

And... nRWhing. In facW, VRme Rf \RXU aXdience UefXVe WR belieYe \RX! The\ mighW eYen be a liWWle mad
aW \RX. SRme mighW eYen Vmell a cRnVSiUac\ -- and Whink \RX'Ue SaUW Rf iW! 

WhaW haSSened?

The Vcience ZaV cleaU, cRnciVe, and cRmSelling.

If \RX ZeUe in Whe Slace Rf WhaW VcienWiVW, ZhaW ZRXld be \RXU fiUVW UeacWiRn? YRX mighW geW fUXVWUaWed.
YOU mighW be Whe Rne ZhR geWV angU\ and Vmell a cRnVSiUac\. And, \RX mighW eYen laVh back aW
WheVe na\Va\eUV.

DReV WhiV VRXndV familiaU?

ThiV iV ZheUe Whe Science of Science CommXnicaWion cRmeV in. While Ze mighW Wake gUeaW caUe WR
cUafW a meVVage, Ze mighW need mRUe XndeUVWanding WR cUafW cleaU, cRmSelling and CONVINCING
meVVageV.

In WhiV mRdXle, Ze'll UeYieZ:

SRme baVic and imSRUWanW WheRUieV Rf Vcience commXnicaWion
HRZ WheVe WheRUieV VhaSe RXU XndeUVWanding Rf Vcience cRmmXnicaWiRn
HRZ neZ Za\V Rf XndeUVWanding WheRUieV Rf Vcience cRmmXnicaWiRn can helS XV UeVSRnd WR cUiWicV
and denialiVm
Science cRmmXnicaWiRn WakeaZa\V
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10/6/2020 TheRU\ I: IQfRUPaWLRQ DeÀcLW TheRU\: STEM ScLeQce CRPPXQLcaWLRQ SaQdbR[

hWWSV://SVX.LQVWUXcWXUe.cRP/cRXUVeV/2005015/SageV/WheRU\-L-LQfRUPaWLRQ-deÀcLW-WheRU\?PRdXOe_LWeP_Ld=26927837 1/2

Theor� IĹ Informaঞon Deficit Theor�
AV VFLHQWLVWV, \RX NQRZ WKDW DOO JUHDW ILHOGV RI GLVFRYHU\ QHHG JUHDW WKHRULHV WR SURYLGH D ILUP
IRXQGDWLRQ. 6FLHQFH FRPPXQLFDWLRQ LV QR GLIIHUHQW. IQ IDFW, WKHUH'V D JURZLQJ ILHOG RI VFKRODUV ZKR DUH
H[SORULQJ ZD\V WKDW VFLHQWLVWV FDQ EH PRUH HIIHFWLYH LQ FRPPXQLFDWLQJ FRPSOH[ DQG WHFKQLFDO
LQIRUPDWLRQ WR WKH JHQHUDO SXEOLF.

LHW'V MXVW FDOO WKLV "the science of science communication."

:H'OO VWDUW ZLWK WKH PRVW EDVLF WKHRU\ RI VFLHQFH FRPPXQLFDWLRQ -- WKH Information Deficit Theor\.
7KH IQIRUPDWLRQ DHILFLW 7KHRU\ LV EDVHG RQ WZR DVVXPSWLRQV: SHRSOH SUREDEO\ DUH VNHSWLFDO DERXW
VFLHQFH EHFDXVH WKH\ GRQ'W KDYH HQRXJK NQRZOHGJH DERXW WKH VXEMHFW DQG WKDW LI VFLHQWLVWV SDVV RQ
WKDW NQRZOHGJH, WKH SXEOLF ZLOO EHFRPH OHVV VNHSWLFDO (:\QQH, 1992).

Information Deficit Theor\

 

 

AV ZH FDQ VHH, WKLV PRGHO LV D OLQHDU DSSURDFK WR FRPPXQLFDWLQJ VFLHQFH DQG LW VKRXOG EH RQH WKDW
VWXGHQWV DQG IDFXOW\ DUH PRVW IDPLOLDU ZLWK. IQIRUPDWLRQ GHILFLW WKHRU\ VWDWHV WKDW LI VRPHRQH ODFNV
NQRZOHGJH, LW'V EHFDXVH WKH\ KDYHQ'W EHHQ LQIRUPHG. 6RPHRQH ZLWK LQIRUPDWLRQ, WKHQ, LV WDVNHG ZLWK
QRW MXVW LQIRUPLQJ WKDW SHUVRQ, EXW DOVR PDNLQJ VXUH WKH\ XQGHUVWDQG WKH LQIRUPDWLRQ. You knoZ, sort
of like Zhat I'm tr\ing to do right noZ.

7KLV WKHRU\ KDV D ORW WR OLNH. IQ WKH UHDOP RI VFLHQFH FRPPXQLFDWLRQ, LQIRUPDWLRQ GHILFLW WKHRU\
VWUHVVHV WKDW VFLHQWLVWV WUDQVODWH KLJKO\ WHFKQLFDO LQIRUPDWLRQ LQWR PDWHULDO RU FRQWHQW WKDW UHJXODU
SHRSOH FDQ DEVRUE DQG XQGHUVWDQG. IQIRUPDWLRQ VKRXOG EH DV simple as possible, compelling, clear
and accurate.

LHW'V PDNH VXUH ZH NHHS WKHVH SRLQWV LQ PLQG DV ZH FUDIW RXU VFLHQFH PHVVDJHV.

HRZHYHU, VFLHQFH FRPPXQLFDWLRQ UHVHDUFKHUV QRWHG WKDW WKH LQIRUPDWLRQ GHILFLW WKHRU\ IDLOHG WR
DGHTXDWHO\ H[SODLQ WKH WLPHV -- PD\EH HYHQ PDQ\ WLPHV -- ZKHQ WKH SXEOLF ZDV LQIRUPHG DERXW WKH
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10/6/2020 TheRU\ 2: LRZ-IQfRUPaWLRQ RaWLRQaOLW\: STEM ScLeQce CRPPXQLcaWLRQ SaQdbR[

hWWSV://SVX.LQVWUXcWXUe.cRP/cRXUVeV/2005015/SageV/WheRU\-2-ORZ-LQfRUPaWLRQ-UaWLRQaOLW\?PRdXOe_LWeP_Ld=27728238 1/2

Theor� ƑĹ LowŊInformaঞon RaঞonaѴit�
:H OLNH WR WKLQN RI RXUVHOYHV DV UDWLRQDO LQIR-YRUHV. :H FROOHFW DOO UHOHYDQW LQIRUPDWLRQ IURP PXOWLSOH
VRXUFHV, FDUHIXOO\ LQJHVW LW, DQG WKHQ UDWLRQDOO\ FRPH WR D GHFLVLRQ, RU WDNH D VWDQG.

AFFRUGLQJ WR ORZ-LQIRUPDWLRQ UDWLRQDOLW\ WKHRU\, WKDW'V QRW HYHQ FORVH WR KRZ ZH PDNH GHFLVLRQV
(SFKHXIHOH, 2013). 7KLV WKHRU\ VXJJHVWV WKDW ZKDW LQIRUPDWLRQ GHILFLW WKHRU\ ODFNV LV DQ XQGHUVWDQGLQJ
RI KRZ  SHRSOH DFWXDOO\ SURFHVV LQIRUPDWLRQ. PHRSOH DUH ERPEDUGHG E\ LQIRUPDWLRQ DQG WKH\ GRQ'W
QHFHVVDULO\ OLNH DOO RI WKH LQIRUPDWLRQ WKDW WKH\ HQFRXQWHU. 7KHUHIRUH, SHRSOH XVH VKRUWFXWV -- RU
KHXULVWLFV -- WR WDNH LQ DOO RI WKDW QHZ LQIR DQG ZHLJK WKHLU UHVSRQVHV. 7KRVH VKRUWFXWV GRQ'W DOZD\V
OHDG WR JUHDW GHFLVLRQV. PHRSOH PD\ IDOO EDFN RQ UHOLJLRXV RU LGHRORJLFDO OHDQLQJV WR PDNH GHFLVLRQV.
OU, WKH\ PD\ WU\ WR JXHVV KRZ RWKHU SHRSOH IHHO DERXW WKH LVVXH. OIWHQ, LW'V WKH PHGLD, LWVHOI -- DQG
KRZ WKH PHGLD SUHVHQWV DQG LVVXH -- WKDW QXGJHV WKHLU GHFLVLRQV.

7KLV WKHRU\ LV W\SLFDOO\ XVHG WR H[SODLQ YRWLQJ EHKDYLRUV DQG GHFLVLRQ-PDNLQJ LQ WKH SXEOLF VSKHUH, EXW
LW PD\ DOVR DSSO\ WR KRZ SHRSOH GLJHVW VFLHQFH LQIRUPDWLRQ. OI FRXUVH, LW PDNHV VHQVH IRU VFLHQFH
DQG KHDOWK FRPPXQLFDWLRQ, WRR. SFLHQWLILF FRQFHSWV FDQ XVH XS FRQVLGHUDEOH FRJQLWLYH UHVRXUFHV DQG
WKDW PD\ PDNH SHRSOH ORRN IRU VKRUWFXWV WR KHOS SURFHVV WKHVH FRQFHSWV. AQG, LQ IDFW, UHFHQW UHVHDUFK
KDV VXJJHVWHG WKDW WKHVH PHQWDO VKRUWFXWV PD\ KHOS FLWL]HQV IRUP RSLQLRQV RQ VFLHQWLILF LVVXHV,
LQFOXGLQJ VWHP FHOOV, QDQRWHFKQRORJ\ DQG FOLPDWH FKDQJH (BUHZHU & LH\, 2011).

BHFDXVH RI LQGLYLGXDO GLIIHUHQFHV DPRQJ VFLHQFH LQIRUPDWLRQ FRQVXPHUV DQG WKH GLIIHUHQFHV LQ WKH
KHXULVWLFV WKDW PDWWHU WR WKHP, DORQJ ZLWK WKH GLIIHUHQW LQIRUPDWLRQ WKDW \RX'UH WU\LQJ WR FRPPXQLFDWH
ZLWK WKHP, WKHUH LV QR PDJLF SHUVXDVLRQ EXOOHW. HRZHYHU,  WKH ORZ-LQIRUPDWLRQ UDWLRQDOLW\ WKHRU\ PD\
KHOS \RX VHW H[SHFWDWLRQV ZKHQ \RX DUH KROGLQJ FRQYHUVDWLRQV DERXW VFLHQFH. AQG WKLV LV SUHFLVHO\
ZKDW LW LV -- D FRQYHUVDWLRQ. RDWKHU WKDQ LQMHFWLQJ NQRZOHGJH LQWR D FRPSOHWHO\ RSHQ EUDLQ, ZH PXVW
JHW WR NQRZ RXU DXGLHQFH, MXVW OLNH ZH WU\ WR XQGHUVWDQG RXU IULHQGV' EDFNJURXQGV, H[SHULHQFH, DQG
SRLQW-RI-YLHZ ZKHQ ZH KDYH D FRQYHUVDWLRQ ZLWK WKHP.

TAKE AWAYS 

7U\ WR PDNH FRPSOH[ LQIRUPDWLRQ DV VLPSOH DV SRVVLEOH, VR WKDW LW GRHVQ'W XQQHFHVVDULO\ WD[ WKH
SXEOLF'V FRJQLWLYH ORDG.
RHVSHFW GLYHUVLW\.
BH ZLOOLQJ WR OLVWHQ.
BH YHUVDWLOH LQ \RXU PHVVDJH DSSURDFKHV.
AYRLG WULJJHULQJ KHXULVWLFV DQG ELDVHV XQQHFHVVDULO\.

 

BUHZHU, P. R., & LH\, B. L. (2011). MXOWLSOH E[SRVXUHV: SFLHQWLILF CRQWURYHUV\, WKH MHGLD, DQG PXEOLF
RHVSRQVHV WR BLVSKHQRO A. ScLeQce CRPPXQLcaWLRQ, 33(1), 76±97.



55 

 

 
 
 
 
 

10/6/2020 TheRU\ 3 - E[WeQded PaUallel PURceVV MRdel: STEM ScieQce CRmmXQicaWiRQ SaQdbR[

hWWSV://SVX.iQVWUXcWXUe.cRm/cRXUVeV/2005015/SageV/WheRU\-3-e[WeQded-SaUallel-SURceVV-mRdel?mRdXle_iWem_id=29425343 1/3

Theor� ƒ Ŋ Extended ParaѴѴeѴ Process
ModeѴ

 

Remember the simple IQIRUPDWLRQ DHILFLW TKHRU\ chart at the beginning of the module?

Things have changed!

Perhaps in response to the notion that the Information Deficit Theor\ was too simplistic to full\
explain the public's reactions to health and science messages, the  E[WHQGHG PDUDOOHO PURFHVV
MRGHO represents a much deeper, more nuanced description of how these messages are processed
(Witte, 1992), particularl\ a person's response to fear-based stimuli (Often: fear appeals or threat
appeals). Often used to stud\ health messaging, EPPM represents the complex wa\ that a message
travels from reception of a message to possible behavior change.

And, \ep, it also shows us that the path toward science and health understanding can be
complicated. OK, it can be downright mess\. People are not passive sponges waiting for \ou to pour
\our sweet, sweet scientific knowledge into their brains. People have emotions. The\ have biases
and prior experience and knowledge. The\'ll throw up defenses when the\ feel cornered or
threatened. The\ want solutions. The\ might feel empowered, or disempowered.
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10/6/2020 E[eUciVe 4-1: Feel Whe FeaU

hWWpV://pVX.inVWUXcWXUe.com/coXUVeV/2005015/aVVignmenWV/12197976?modXle_iWem_id=30380495 1/1

PRLQWV

SXbPLWWLQg

Exercise ƓŊƐ: FeeѴ the Fear
  

0

Nothing

DXe FRU AYaLOabOe fURP UQWLO

- EYer\one - -

£  PubѴish S EdLW J

Can \ou find science stories that ma\ trigger fear among readers, listeners or YieZers?

Where can \ou find e[amples of these fear appeals -- in the headline, in the te[t, at the beginning of
the stor\, in graphics, etc.?

What about hope? Does the journalist eYer offer a Za\ to alleYiate that fear? Do the\ offer some
suggestions for help? Do the\ offer the public a sense of agenc\ or self-efficac\ -- that there are
Za\s to manage or handle the problem?

If the reporters didn't, hoZ Zould \ou haYe handled this as a scientist? Is there a Za\ \ou could
haYe added information or conte[t to giYe people a sense of agenc\ and self-efficac\?

�  RXbULc
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10/6/2020 ScieQce Rf ScieQce CRmmXQicaWiRQ TakeaZa\V: STEM ScieQce CRmmXQicaWiRQ SaQdbR[

hWWSV://SVX.iQVWUXcWXUe.cRm/cRXUVeV/2005015/SageV/VcieQce-Rf-VcieQce-cRmmXQicaWiRQ-WakeaZa\V?mRdXle_iWem_id=27765268 1/2

Science of Science Communicaঞon
Takeawa�s
ScieQce cRPPXQicaWiRQ WheRUieV RffeU VcieQWiVWV VeYeUaO beVW SUacWiceV fRU cRPPXQicaWiQg WheiU
fiQdiQgV aQd SROic\ UecRPPeQdaWiRQV ZiWh Whe SXbOic.

HeUe aUe VRPe WiSV:

COeaU aQd CRPSeOOLQJ CRQYeUVaWLRQ
The eVVeQce Rf IQfRUPaWLRQ DefLcLW TKeRU\ iV cRUUecW -- ScieQWiVWV Qeed WR SaVV WheiU fiQdiQgV RQWR
Whe geQeUaO SXbOic iQ cOeaU aQd cRPSeOOLQJ Za\V. CRPPXQicaWiQg ZiWh a QRQ-WechQicaO, QRQ-VcieQWific
aXdieQce, WheUefRUe, UeTXiUeV VcieQWiVWV WR XVe cRPPRQ ZRUdV, VhRUW aQd SUeciVe VeQWeQceV -- aQd a
YRcabXOaU\ WhaW iV aV jaUgRQ-fUee aV SRVVibOe. WheQ cRPSOe[ WeUPV aQd jaUgRQ aUe QeceVVaU\, caUe
VhRXOd be XVed WR e[SOaiQ cRPSOe[ WeUPV aQd jaUgRQ. UViQg aQaORgieV aQd cRQQecWiQg Whe VcieQce WR
a SeUVRQ'V cRPPRQ e[SeUieQce caQ Pake WhRVe WeUPV UeOaWabOe.

NXaQced aQd CRPSOe[
WhiOe iQfRUPaWiRQ deficiW WheRU\ RffeUV a baVic WUXWh iQ Whe Qeed WR cRPPXQicaWe WR Whe SXbOic aQd
RffeUV baVic ideaV RQ hRZ WR cRPPXQicaWe effecWiYeO\, Whe WheRU\ faiOV WR RffeU a cRPSOeWe SicWXUe Rf
Whe RfWeQ QXaQced -- aQd VRPeWiPeV baffOiQg -- Za\V WhaW PeVVageV aUe diVWUibXWed aQd XQdeUVWRRd.
OWheU PRdeOV, ZhiOe QRW SeUfecW, VhRXOd giYe \RX a beWWeU VeQVe Rf hRZ WR cRPPXQicaWe ZiWh Whe
YaUieW\ Rf diYeUVe aXdieQceV ZhR aUe hRSiQg WR XQdeUVWaQd \RXU ZRUk.

DReV ScaULQJ PeRSOe HeOS TKeP UQdeUVWaQd ScLeQce?
OQe Rf Whe PRVW cRPPRQ SeUVXaViYe WacWicV iV WR VhRZ SeRSOe Whe SRVVibOe QegaWiYe effecWV Rf
igQRUiQg WheiU adYice. (PaUeQWV haYe beeQ dRiQg WhiV fRUeYeU!) TheVe aUe RfWeQ caOOed feaU RU WhUeaW
aSSeaOV. HRZeYeU, Whe VcieQWiVW VhRXOd XVe caUe ZheQ XViQg feaU aSSeaOV. PeRSOe UeVSRQd WR feaU iQ
PaQ\ Za\V aQd QRW aOO Rf WhRVe UeVSRQVeV iQcOXde cRPSOiaQce. IQ facW, feaU aSSeaOV Pa\ iQcUeaVe
deQiaOiVP, RU Pake a SeUVRQ feeO VR hRSeOeVV WhaW Whe\ dR QRW WU\ WR acW RQ aQ\ adYice RU SROic\
UecRPPeQdaWiRQV. FeaU Pa\ caXVe SeRSOe WR VhXW Rff aQd aYRid Whe SURbOeP, WRR. AOVR, Ze VhRXOd
cRQVideU WhaW feaU, iWVeOf, cRXOd caXVe SRVVibOe heaOWh cRQceUQV -- aQ[ieW\, deSUeVViRQ, caUdiRYaVcXOaU
SURbOePV -- fRU Whe UeadeU, YieZeU, RU OiVWeQeU.

HRSe aSSeaOV -- XVLQJ PeVVaJeV WKaW eYRNe KRSe  (KWWSV://SXbPed.QcbL.QOP.QLK.JRY/25297455/) --
haYe aOVR VhRZQ SeUVXaViYe TXaOiWieV XQdeU ceUWaiQ cRQdiWiRQV.

OWKeU IPSRUWaQW FacWRUV

RePePbeU WhaW SeRSOe aUeQ'W ePSW\ YeVVeOV WhaW ZiOO SaVViYeO\ acceSW each Siece Rf iQfRUPaWiRQ aQd
acW RQ WhaW iQfRUPaWiRQ iQ UaWiRQaO Za\V. We aUe cRPSOe[, ePRWiRQaO, biaVed iQdiYidXaO ZhR UeVSRQd WR
QeZ iQfRUPaWiRQ iQ VRPeZhaW XQSUedicWabOe Za\V. SRPe Rf WhRVe facWRUV iQcOXde:
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10/6/2020 TeVW YRXU Sci-CRPP TheRU\ KQRZ-HRZ: STEM ScieQce CRPPXQicaWiRQ SaQdbR[

hWWSV://SVX.iQVWUXcWXUe.cRP/cRXUVeV/2005015/TXi]]eV/3735584?PRdXOe_iWeP_id=27728477 1/1

  

ThiV qXi] iV XnpXbliVhed
Onl\ teachers can see the qui] until it is published.

QXi] T\pe

PoinWV
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Time LimiW
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Code Book 

Level of Analysis 
Analysis will be completed at the comment level for comments posted by students on the 
Science Writing and Science Communication student introduction message board over 
three sections of the course page.  
 

Variables 
 

Topics 
Each comment should be coded as one category. For those that may fit more than one, 
choose which is the dominant meaning of the comment. If there is no clear category, the 
comments can be coded as 0. Instructor comments were rated a 0. 
Science Communicator as Activist 

1. Remarks on activism and advocate  
a. Includes comments that are trying to correct wrongs or misperceptions 
b. Includes comments on causes or allegiance to specific scientific topics, for 

example climate change, vaccines. 
c. Includes comments on dire consequences if the cause is not espoused by 

science communicators. 
d. Includes comments on personal connections to causes. 
e. E.g. “Climate change must be stopped, and we need to tell people how.” 

“I’m worried that people think psychology is just listicles and pop 
psychological drivel. I want to change that.” 
 

Science Communicator as Enthusiast 
2. Beauty and Nature 

a. Includes comments of awe on how science and discovery 
b. Includes comments on specific aspects of nature that causes awe, such as 

the intelligence of animals, or the adaptations of insects. 
c. Includes statements on love of natural world. 
d. Includes statements on communicating their own scientific research with 

the world. 
e. E.g. “I just love camping and getting out in nature, seeing beautiful 

things.” “I fell in love octopi after reading an article about them.” “I really 
love science and nature. I just don’t want to spend the rest of my life in a 
lab.” “I’m a statistician. And I want to be able to communicate this 
information to the public.” 
 

Science Communicator as Science Journalist 
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1. Science Journalist 
a. Includes comments of working on science pieces for newspapers or 
magazines, or current occupational status in a newspaper, magazine, 
online publication, etc. 
b. Includes comments on gathering facts about science 
c. Includes comments about becoming a journalist or reporter. 
d. E.g. “I want to write about research.” “As a journalist, it’s important to 
get the facts right.” “I plan to become a newspaper reporter.” 
e. Includes aspirational statements about working in public relations, or 
current employment status in public relations. 
f. Includes statements on working for companies that are science- or 
technology-based. 
g. Includes statements on translating science for the public as a PR 
professional. 
h. E.g. “I would like to get a public relations job in the tech field.” 
“Medical writers get paid a lot.” 

 
 


