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INTRODUCTION

Why Should Scientists Communicate?

The history of science is intimately connected to the history of 
communication by scientists (Wootton, 2015). The scientific community is 
an amazing conglomeration of smart, caring people trying to understand 
the world and make it better. Not all of the fruits of science have been 
positive, but the quality of life many of us take for granted exists because 
scientists have found ways to integrate their way of thinking and good 
ideas into society. The scientific community is, however, also a community 
that needs to get better at communication if it hopes to maintain a positive 
influence in today’s world.

Many scientists think their job is to complete a study, get it published, 
send out a press release with key findings, and then move on to the next 
project. Others may also turn to social media, creating fun videos or images 
to share, and feel they have done their part for science communication. Such 
communication is fine, but it’s not the approach we describe in this book. 
We see communication as a core part of the scientific process, something 
that can help scientists do better science while ensuring that their work has 
the impact it deserves.

Our goal in writing this book is to help scientists, engineers, and 
other experts at all career stages communicate effectively. This book is 
especially for anyone working within the scientific community who feels 
unfulfilled doing research that reaches few people. It is for scientists who 
believe—​as we believe—​that science, technology, engineering, and math 
(STEM) have vital roles to play in society, but that STEM can only fulfill 
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2  Science Communication for Scientists

this potential when scientists actively share their hard-​won insights with 
those who stand to benefit from them. The book is also for those who 
are open to the idea that STEM professionals can make better research 
and communication choices when they actively seek out and listen to the 
insights of others, including the diverse range of voices present in all our 
communities. This book probably isn’t for scientists who need convincing 
that communication is worthwhile.

The book begins by exploring how to think more deeply about science 
communication, showing how scientists can develop creative, evidence-​
based, and ethical strategies to achieve their goals. Section I describes 
why scientists need clear behavioral goals to effectively communicate. 
Section II then works through different types of communication tools 
you may wish to use while pursuing your goals. We start with overall 
message design and then walk through specific skills like storytelling and 
speaking. Section III completes the book by diving deeper into specific 
contexts—​such as communicating with journalists or policymakers—​
and considers how different expectations in each setting should guide 
how you apply your growing communication skills. Throughout the 
book, we emphasize that scientists should approach communication 
as a long-​term, cumulative process of building trusting relationships 
with key audiences—​one that allows them to both share and receive 
insights.

The book will begin with chapters meant to help you think more 
deeply about why you should put time and energy in communication—​
your audience-​specific behavioral goals—​and begin to describe how 
scientists can develop creative, evidence-​based, and ethical strategies 
to achieve those goals. A core argument is that scientists need clear 
behavioral goals to set communication priorities. Section II will then 
work through a range of different types of communication tools you 
may wish to consider using when pursuing your goals. We start with 
overall message design and then talk through specific skills such as 
storytelling and speaking. Section III will complete the book and dive 
deeper into some specific contexts such as journalism and policy that 
come with different communication expectations that should affect how 
you use your growing skills.

As a team of co-​authors, colleagues, and friends, we wrote this 
book because we care about science and its role in society. We know 
that helping scientists, technologists, engineers, and mathematicians 
communicate effectively and creatively about their research and the 
research of others is inextricably linked to how society values—​or 
doesn’t value—​science.
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LEARNING GOALS

After reading this chapter, you will be able to . . .

1.	 Appreciate the purpose of and need for grounding science communication 
in strategy.

2.	 Describe how strategic communication helps ensure that science has 
real-​world impact.

3.	 Articulate why it is important to talk about communication with others 
rather than communication to others.

Grounding Science Communication in Strategy

Strategy is the cornerstone for this book, and we will refer to it in every 
chapter. By strategy, we simply mean the process of identifying goals and 
then prioritizing objectives and tactics to achieve those goals. We understand 
strategic science communication as communication grounded in intentional, 
evidence-​based communication choices meant to have real-​world effects on 
what people think, feel, and do (Besley & Dudo, 2022). This definition—​
and this text—​includes the full range of audiences and contexts for which 
scientists may need to make communication choices. In this book, we’ll build 
on decades of social science research and practice to argue that scientists 
who want to have an impact must look for evidence-​based and creative ways 
to share what their research might mean for society, provide information 
about themselves and their motives, and help empower people to change.

Crucially, this book also argues that scientists equally need to help create 
sustained communication opportunities that let the scientific community 
hear from a broad spectrum of people. Doing so can help scientists reflect 
on their own work and find new ideas for research and communication. 
We also think excellent and sustained science communication depends on 
scientists’ ability and willingness to work with professional communicators 
like journalists and public information officers. This, too, requires strong 
communication competencies. Our hope is that you will come away 
recognizing that communicating well can be challenging but is ultimately 
useful, satisfying, and enjoyable.

Taking Science Communication Seriously

Learning to communicate can be fun, and some communication activities 
can involve laughter and smiles. Supporting your colleagues during training 
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as they fumble goodheartedly through an attempt to share their ideas in 
shorter and shorter windows can be both useful (Aurbach et al., 2018) and 
amusing. And there are worse ways to spend an afternoon than helping 
happy kids build and test their ideas for better bridges and safely dropped 
eggs. Throughout the book, we’ll share examples of potential training 
activities that we hope you’ll find both pleasurable and useful.

However, we also worry when people suggest that communication is 
just a fun sideshow to the real work of research. There’s a reason most 
well-​funded organizations have teams of people to help them communicate 
strategically. A failure to communicate well can lead to failed businesses, 
unsuccessful political campaigns, and unused science.

Our commitment to taking science communication seriously means we 
use certain terminology as social scientists—​this language may or may not 
be familiar to you. We don’t want this to be a stumbling block. In fact, we 
hope you begin to learn this language, as doing so can help you become 
a more sophisticated communicator. Taking communication seriously, 
in this regard, means learning some of the language that communication 
experts use. As with any field, the language has evolved to capture 
important nuances, making it useful to learn for anyone contemplating 
communication efforts.

Throughout the book, you’ll find some definitions in call-​out boxes. 
We’ve consciously labeled these “Wonk Boxes” because we know you 
may not share the language we use as social scientists—​but we want to 
emphasize that there is science behind what we’re teaching. You’ll find 
these boxes at the end of each chapter, serving as quick reference guides 
to key terms. You’ll notice that these terms appear in the order they’re 
introduced in the chapter; we’ve boldfaced each term the first time we use 
it so that you know that we’ve provided more information. We have also 
included references and resources for further learning, which can help you 
dig deeper into particular areas if you’d like.

This Book’s Place in the World of Science

In identifying this book’s place in the world of science, we must first stress 
that science communication is not the same as science education. Both 
subfields have deep groundings in the social sciences, and both involve 
sharing scientific ideas and findings with a wide range of people. However, 
they exist alongside each other for many reasons. One important difference 
is that education largely emphasizes student impacts—​whereas the field of 
communication also emphasizes impacts on communicators. However, the 
key difference is that educators typically aim to increase students’ factual 
knowledge, whereas communication researchers seem more likely to focus 
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on fostering real-​world behavioral change, broadly understood. While 
both groups are interested in how people learn, communication scholars 
prioritize behavioral outcomes. Put differently, whereas an educator might 
focus on teaching a student how renewable energy works, a communication 
scholar might investigate the extent to which understanding the science of 
renewable energy is linked to support for climate action.

The reality that scientific knowledge isn’t strongly associated with 
behavior (NASEM, 2016) poses science communication’s fundamental 
challenge. Science communicators must, therefore, look beyond teaching 
people about science and instead seek to understand how they might 
ethically influence what people think, feel, and do. More broadly, the 
weak link between knowledge and behavior is a key reason why people 
study communication in the first place—​and why a multibillion-​dollar 
strategic communication industry exists to help people and organizations 
communicate and build the relationships that make communication 
possible. People in that industry sometimes use communication to make 
the world worse when they seek to hide or excuse misdeeds (Center for 
Media and Democracy, 2024), but strategic communication can also make 
the world a better place. In the end, communication concepts are tools, 
which can be wielded for better or worse. As noted, this book is for people 
in the scientific community trying to make the world better.

There are many ways that scientists could try to make the world 
better—​and, thus, many potential groups with whom scientists might need 
to better communicate. This book focuses broadly on how to strategically 
communicate with people outside of your specific field. This could include 
friends, family, and fellow community members. It also often includes 
people in the private sector, media, government, and non-​governmental 
actors. In some cases, it might also include scientists in adjacent fields. 
For the most part, however, this book’s examples and underlying research 
typically focus on communication between scientists and people without 
extensive scientific training. Because team science has become standard 
for so many areas of STEM, we have included a chapter on science 
communication in teams.

This book seeks to provide practical, evidence-​based guidance 
grounded in social science research to scientists who want to be effective 
and ethical communicators over the long haul. It does not attempt to 
provide a historical overview of science communication (Gascoigne 
et al., 2020), the full range of research literature (Jamieson et al., 2017), 
or a critical review of science communication practice (Dawson, 2019). 
Further, we use the term scientist to refer to natural, physical, and social 
scientists, as well as engineers and mathematicians. We include both those 
who are currently in the process of completing their degrees and those 
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in the professional workforce. We created this book with a classroom 
environment in mind, but it can also serve as a guide for those who want 
to learn on their own.

Ultimately, we believe that science provides a unique and necessary way 
to make sense of the world. Our goal in writing this text is to increase the 
likelihood that scientists make the types of strategic communication choices 
that help them achieve their goals in ethical ways. Science will rarely be 
people’s only source of guidance, but our vision is that individuals, groups, 
and society-​at-​large turn to scientists as trusted sources of insight when 
faced with complex issues. We want to help give the scientific community 
the opportunity to do research that has the potential to improve lives and 
ensure that society uses such research.

Science Communication with Others

A central idea in communication is that communication occurs between 
people—​and effective communication is often about fostering and 
maintaining genuine human connections. In this book, we always focus 
on scientists’ communication with others and avoid talking about 
communication to others. This is more than a semantic choice. Much of 
this book focuses on helping scientists identify and achieve communication 
goals that involve changes to what their priority audiences think, feel, and 
do. This might involve encouraging parents to consider vaccinating their 
children or buying an electric minivan. However, it also emphasizes the 
importance of intentionally listening to others and respecting the full range 
of voices present in our communities so that scientists can update what 
they think, feel, and do.

There is nothing more strategic, in this regard, than designing science 
communication to gather and listen to others’ perspectives. Such careful 
listening enables scientists to make better choices. These better choices 
could be communication choices, such as when scientists listen to a 
priority group to ensure they are sharing content that’s relevant to that 
group. Ideally, however, scientists could use communication to make 
better research choices, including choices about what to study and how to 
conduct those studies.

Three of us work or have worked at the Alan Alda Center for 
Communicating Science at Stony Brook University. Actor, author, and 
activist Alan Alda founded this center in 2009 to help scientists strengthen 
their communication skills and effectively engage with non-​expert 
audiences. Additionally, all of us are inspired by Alda’s commitment to 
science communication, which is fundamentally grounded in fostering 
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listening and genuine connections. In his book Never Have Your Dog 
Stuffed: And Other Things I’ve Learned (2005), Alda emphasizes:

The difference between listening and pretending to listen, I discovered, 
is enormous. One is fluid, the other is rigid. One is alive, the other is 
stuffed. Eventually, I found a radical way of thinking about listening. 
Real listening is a willingness to let the other person change you. When 
I’m willing to let them change me, something happens between us that’s 
more interesting than a pair of dueling monologues (pp. 160–​161).

In other words, we understand dialogue as a tool and not an end in itself. 
Listening is meaningful when it helps you identify and achieve appropriate 
goals, including those that help others. Asking potential partners to take 
part in dialogue for the sake of dialogue isn’t respectful and risks harming 
trust in science. Additionally, valuing dialogue does not mean that scientists 
can’t seek to change others’ beliefs, feelings, and associated behaviors, but 
it does require them to regularly re-​evaluate their efforts to make sure they 
are appropriate in their context. Such intentional reflexivity–​including a 
commitment to real listening–​is important for both ethical and practical 
reasons.

This might be similar to a chef who makes sure that they listen to their 
patrons both to improve how their food is described on the menu as well 
as to ensure that their menu and restaurant changes in dialogue with diners 
(e.g., more vegetarian options, increased accessibility, a diverse staff that 
is paid equitably). Comedians, similarly, need to both listen to audiences 
to sharpen their existing jokes as well as to change their routines if they 
recognize that a joke is inconsistent with their evolving values. As with 
scientists, the idea is not that chefs or comedians should simply do what 
their audience wants; rather, they should recognize that listening to others—​
including people who are not experts in our area, or who may have been 
historically ignored—​can help scientists update what they think and feel in 
ways that improve our efforts. As the book progresses, we emphasize that 
opportunities for listening don’t just happen—​communicators need to help 
generate them.

The chef and comedian examples point to why we tend to use the 
word “audience” to describe those with whom scientists communicate. 
Some might imagine an audience as a group that someone communicates 
“to,” but every good communicator knows we cannot take the people, 
communities, stakeholders, and institutions we want to interact with—​our 
audiences—​for granted. Communication is a two-​way street, involving 
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a complex exchange between participants. Ultimately, there are simply 
not that many alternative words in English for “audience.” The term 
“interlocutor” is cumbersome and the term “public” or “publics” often 
doesn’t make sense.

With that in mind, the approach we propose rejects the argument that 
science communicators should avoid attempts at “persuasion.” Based 
on decades of research by scholars interested in persuasion (O’Keefe, 
2016), our understanding of communication suggests that it is impossible 
for someone to communicate without potentially affecting what others 
think and feel. Thus, any attempt to ignore the persuasive effects of 
communication can be seen as naïve and potentially disingenuous. Even 
further, much of our civic, academic, and interpersonal decision-​making 
is grounded in the idea of “deliberative democracy” and the attendant 
requirement of making compelling arguments to each other through ethical 
processes (Ettema, 2007).

What we propose here is communication that recognizes the importance 
of persuasion processes but is grounded in ethical principles that seek to 
reject tricking people into taking specific positions. For example, scientists 
sharing why a specific solution to a potential threat is beneficial while 
ensuring that they communicate why they should be seen as a trustworthy 
source could be understood as an attempt at persuasion, but we would 
see such sharing as ethical if what they shared was consistent with what 
their research shows. On the other hand, we have questions for scientists 
who seek to get people to adopt a technology by trying to scare their 
audience. We also believe that being ethical requires scientists to design 
communication meant to change their own beliefs, feelings, and behaviors 
(i.e., self-​persuasion). Persuasion, in other words, is not an inherently bad 
thing. It’s what we do as humans when we communicate. The more we 
acknowledge that our communication efforts aim to facilitate change—​
that is, to persuade—​the more honest and genuine we are about what we 
seek to achieve.

In our deliberate focus on advancing ethical communication that is 
grounded in respectful dialogue involving true listening, we have integrated 
exercises throughout this book that are inspired by Alan Alda, who 
championed bringing improvisational theater to science communication. 
Improvisational theater—​or improv for short—​can be particularly 
helpful for scientists to improve their communication abilities because 
it focuses on building interpersonal connections by making people pay 
close attention to each other’s verbal and non-​verbal interactions. Improv 
helps build empathy and encourages us to take the needs, concerns, and 
ideas of others seriously. Starting in 2009, Alan Alda and the team at the 
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Alda Center developed and honed an approach to science communication 
rooted in improv that aims to foster connections between scientists and 
those they seek to engage. Together, we devised and refined what has 
come to be called the Alda Method®, which draws on strategic science 
communication and improv. We hope you will try these exercises—​or, even 
better, consider taking an improv class for scientists, not so that you can 
become a stand-​up comedian (although that may be something you want 
to pursue to engage with people), but so that you can bring your genuine 
curiosity about the world and the people in it to bear in how you forge 
meaningful connections through empathetic communication.

Meaningful Engagement as Ethical Science Communication

Science communication discussions often describe engagement as 
communication that involves dialogue (Kimbrell et al., 2022), but we 
prefer to define engagement as communication meant to both motivate 
and enable participants to think about a topic more deeply. From 
this perspective, dialogue is great because it makes it more likely that 
people will be willing and eager to focus their attention on a topic. 
When we think more deeply about a topic, we begin to form or update 
our beliefs, including those about the natural world (i.e., knowledge), 
a particular behavior’s risks and benefits, the trustworthiness of the 
people we are communicating with, our own abilities, and others’ 
beliefs and behaviors.

In contrast, many types of communication aren’t designed to get people 
to pay attention. Instead, they take advantage of our human tendency to 
be “cognitive misers” (Ebenbach & Keltner, 1998) and use heuristics to 
conserve cognitive effort. By heuristics, we simply mean mental shortcuts 
that help people reach decisions and problem-​solve quickly—​for example, 
deciding to eat at a restaurant because it’s busy and, therefore, likely good. 
Heuristics can be based on our existing beliefs, as well as natural biases in 
how we think. Journalist Malcolm Gladwell famously wrote about such 
mental shortcuts in his global bestseller Blink (2005) and pointed out both 
their necessity and their danger, while Daniel Kahneman’s Thinking Fast 
and Slow (2011) dives deeper into the idea that not all decisions need 
to rely on “fast” thinking and that it is often preferable—​if difficult—​to 
enable “slow” decision-​making.

Our use of the term engagement partly borrows from education 
research’s focus on the idea of cognitive engagement (Greene, 2015), by 
which we mean the type of thinking that occurs when people are motivated 
to pay sustained attention to a communication activity or message. Other 
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literatures use different terminologies to describe the idea of sustained vs. 
fleeting attention, including systematic vs. heuristic processing (Chaiken, 
1980), system 1 vs. system 2 processing (Kahneman, 2003), and central vs. 
peripheral processing (Petty & Cacioppo, 1986). For us, the key idea is that 
our behaviors always arise from some combination of automatic processes 
and intention—​and getting people to engage through communication can 
help people be more intentional in their choices. In practice, social media 
researchers use measures of views, likes, shares, and comments as crude 
indicators of higher engagement based on the logic that such behaviors 
likely reflect increased attention to content and thus have greater potential 
effects (Kim & Yang, 2017). More broadly, students of media effects 
have long known that mere exposure to content is less important than 
a combination of exposure and attention (Slater & Rasinski, 2005). 
Throughout the book, we’ll prioritize helping you think about how to plan 
communication that truly engages participants so as to affect the beliefs 
that shape behavior.

DEEPER DIVE: THE SCRREE FRAMEWORK FOR DESIGNING 
AND ASSESSING ENGAGEMENT

The following six criteria were developed for a research project aimed at 
helping scientists think about how to make engagement both effective and 
ethical. Each of the interrelated criteria covers a different key component 
of successful engagement. When designing a communication activity, it is 
important to ensure that the activity aligns with all the criteria to maximize 
its impact (Garlick et al., In press).

Strategic: Activities are guided by clearly articulated, audience-​specific 
goals and objectives, including goals about one’s own behavior.

Cumulative: Activities support ongoing, positive encounters between 
scientists and audiences via multiple channels.

Reciprocal: Activities involve opportunities for all participants to share their 
perspectives.

Reflexive: Activities are regularly reviewed and updated, as needed to 
ensure ethicality and effectiveness.

Equitable: Activities recognize systemic injustices in science and society and 
actively seek to ensure benefits for all participants.

Evidence-​based: Activities are grounded in past thinking or theorizing, as 
well as formal and informal research.
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The Centrality of Evaluative Beliefs

We have already used the term belief, and we will continue to do so 
throughout the book. We use this term carefully and don’t just mean “belief 
in God.” We mean the full range of things that people believe about the world, 
other people, and themselves. We are especially interested in evaluative 
beliefs, inasmuch as such beliefs are the building blocks of communication 
effectiveness and underlie broader concepts such as attitudes, norms, and 
trustworthiness. Beliefs such as “the Earth goes around the Sun” can be 
understood as knowledge (Lehrer & Paxson, 1969), but such beliefs lack 
an evaluative component. In contrast, the belief that a group of scientists 
has integrity suggests a positive evaluation, and such beliefs are what we 
will argue drive behavior (see Chapters 1 and 2).

Further, when it comes to communication, beliefs often have analogous 
types of information. For example, communicating with scientists in a way 
that exposes you to information about scientists’ integrity might lead to 
changes in your beliefs about a scientist’s integrity. Similarly, getting the 
opportunity to try an electric vehicle might provide information about 
how much fun such cars are to drive and thus shape your beliefs about the 
joyful benefits of such vehicles. This connection between information and 
beliefs makes beliefs integral to any discussion of communication; they 
represent potential intentional and unintentional outcomes of messages 
that scientists might communicate through their words, images, and 
behaviors.

The focus we put on evaluative beliefs in the context of engagement is 
also important because evaluations are where we believe it becomes ethical 
to communicate in ways that evoke discrete emotions such as joy, awe, 
anger, or worry. As will be discussed, we are not especially comfortable 
suggesting that scientists communicate in ways that are only meant to evoke 
such emotions, as might occur if a communicator were to seek to foment 
anger or disgust without any substantive content. On the other hand, 
scientists need to recognize that their communication choices will evoke 
a range of emotions and thus be careful to ensure that they responsibly 
evoke emotions. In the next few chapters, we’ll more fully explore what 
strategy is and how to effectively approach the development of strategy.

WONK BOX

Strategic science communication: Science communication includes any 
communication that occurs in the context of science. Importantly, science 
communication is not just about communicating scientific facts, results, 
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or processes. Strategic science communication is communication meant 
to achieve priority goals and should be grounded in intentional, evidence-​
based choices meant to have real-​world effects on what people think, feel, 
and do.

Heuristics and biases: Heuristics refer to the mental shortcuts that people 
use to make decisions, especially when they aren’t motivated or able to 
pay attention to a message or situation. These heuristics can bias people 
toward specific decisions. For example, someone might listen to a well-​
known source rather than put energy into trying to assess whether an 
unfamiliar source has meaningful expertise.

Cognitive engagement: The type of thinking that occurs when people 
are motivated to pay sustained attention to a communication activity 
or message. Such attention enables the formation of evaluative beliefs. 
Communication that does not enable or motivate engagement is less 
likely to have sustained effects and increases the likelihood that people 
will rely on heuristic cues to make decisions.

Evaluative beliefs: The type of belief that includes both a statement 
about what someone believes to be true coupled with an evaluation. For 
example, believing that the Earth goes around the Sun does not have an 
evaluation. In contrast, believing that a specific scientist is honest includes 
a positive evaluation, while believing that a new technology is dangerous 
to the environment includes a negative evaluation.

LET’S PRACTICE!

Analyzing Organizational Science Communication Strategy

Working in small groups, select a science organization like a professional 
society, university research center, non-​profit, national laboratory, or private 
STEM corporation. Together, locate elements of the organization’s external 
communication, such as their website, social media, and press releases. 
Analyze these elements to build an understanding of the organization’s 
overall strategy and the specific approaches it uses to engage its audience.

Using the following questions, first identify the organization’s strategy:

	• What goals is the organization trying to advance through its communication 
(for example, building trust in their research, recruiting students, seeking 
funding, etc.)?

	• What audiences are prioritized?
	• What key messages does the organization hope its audiences will 

take away?
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Synthesize your findings and provide brief presentations in class that 
enable groups to compare and contrast different approaches. Consider how 
effective these organizations are at advancing their goals with their audiences 
and what you found most compelling. Discuss what insights you can gain 
from this analysis for your own communication goals.
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1
WHY ARE YOU COMMUNICATING? 
STARTING WITH STRATEGY

We’d like to introduce you to a hypothetical science organization that has a 
well-​developed communication strategy. Let’s call it the “Obscure Science 
Society (OSS).” OSS is focused on helping recruit more people to a new field 
of science—​obscure science—​that is not yet broadly recognized. Because of 
this, high school students are unlikely to enroll in an undergraduate degree 
program in this field.

OSS has a well-​articulated core vision: to ensure that obscure science’s 
research findings help address real-​world challenges. OSS’s mission—​the 
approach the organization takes to help achieve their vision—​is to attract 
the next generation of obscure scientists and ensure they are well equipped 
to succeed in their educational and professional pursuits. How does OSS 
define their core behavioral goal—​generally, the key behavioral change 
the organization wants to achieve? Their primary goal is to increase the 
likelihood that talented high school students from across the country 
enroll in obscure science undergraduate programs. Being the strategic 
organization that they are, OSS supports their core goal through a number 
of objectives—​intermediate achievements in the form of changed beliefs, 
feelings, and frames (we promise, we will unpack all of this shortly!). One 
priority objective is to spark curiosity among high school students and help 
them begin to see the benefits of an obscure science career. Another is to 
increase students’ beliefs about the trustworthiness of obscure scientists, 
since their beliefs about potential future colleagues and bosses might affect 
their willingness to pursue an obscure science career. A final objective is to 
help the students believe they have the ability to succeed in obscure science. 
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All these objectives support OSS’s goal, are aligned with their mission, and 
serve to advance their vision.

OSS has a well-​defined communication strategy that undergirds 
its mission and vision. Having a strategy means that OSS has a clear 
overarching direction of what it seeks to achieve. Many people confuse a 
strategy with a plan. A plan provides detailed steps and a course of action 
designed to advance a strategy. Unlike a plan, strategy tends to be adaptive 
and flexible in that it can be adjusted as circumstances change and new 
challenges or opportunities arise. Strategy is rooted in the goals that derive 
from a vision and mission.

Because OSS has done their homework and has gotten really clear about 
what change they seek to make in the world, they have also identified 
their priority audience and understand what they currently believe and 
feel. They have used that understanding of existing beliefs and feelings 
to identify beliefs and feelings that they want to try to foster through 
communication (i.e., their communication objectives). At this point, OSS 
can now begin to identify potential communication tactics, the particular 
ways the organization will execute their communication to achieve their 
priority objectives and, in turn, behavioral goals. Communication tactics 
are part of the plan to implement the steps and actions an organization 
needs to advance their strategy.

Tactics are often the fun part, so much fun that many people jump to 
them right away. Have you ever heard people say things like, “I want to 
make a podcast!” or “I want to host a big event!” These are potentially 
great ideas, but only if they are aligned with your goals and objectives. 
OSS has done that strategic work. And they have researched their priority 
audience (high school students with potential interest in obscure science), 
drawing on existing research and even conducting some of their own to 
learn more. All of this has led OSS to conclude that the following tactics are 
most likely to help them achieve their priority objectives—​and, eventually, 
their behavioral goal:

	• A dynamic social media feed featuring videos and images of humorous 
cartoon characters solving fun puzzles related to obscure science.

	• Face-​to-​face interactions with smart, caring, and successful (i.e., 
trustworthy) obscure scientists who are willing to talk about their 
background and motivations at science-​based after-​school clubs.

	• Events focused on building peer networks to further advance student 
interest.

	• A special obscure science hackathon competition meant to build a 
growing sense of personal ability in young scientists, as well help them 
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believe that there are people like themselves who are also interested in 
obscure science.

OSS also knows that they must assess their progress. Having a clear 
strategy enables the organization to know whether they’re making 
progress toward their short-​ and mid-​term objectives—​and ultimately 
their long-​term core goal. To assess whether they are reaching their 
objectives, OSS uses surveys to measure the level of students’ curiosity 
about obscure science, their beliefs about the field and who pursues such 
careers, their views about obscure scientists, and their confidence in their 
ability to succeed. For their social media feed, OSS measures how many 
clicks, likes, and shares their posts receive alongside the nature of users’ 
comments. Ultimately, OSS gauges their progress towards their behavioral 
goal by measuring how many students intend to apply to obscure science 
programs, apply, get admitted, and then enroll. OSS uses their assessment 
results to determine whether they are making progress—​and to adjust their 
tactics accordingly. Furthermore, OSS uses assessment to revisit their goal 
and objectives to ascertain whether any adjustments need to be made.

Critically, OSS recognizes that all this strategic work requires resources, 
including staff with expertise in communication strategy, management, 
and assessment.

LEARNING GOALS

After reading this chapter, you will be able to …

1.	 Understand why thinking strategically requires distinguishing between 
audience-​specific behavioral goals, cognitive and affective communication 
objectives, and communication tactics.

2.	 Recognize the range of different choices that science communicators 
have when selecting goals, objectives, and tactics.

3.	 Identify what types of goals and objectives you might want to consider in 
your own communication activities.

A key premise of this book is that effective communication requires 
communicators to think carefully about what effects they hope their 
communication activities will have on themselves and others before 
communicating. Being strategic requires making our goals explicit and 
identifying the objectives most likely to achieve them. Put differently, being 
intentional about communication means pushing ourselves to articulate 
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what we hope to achieve through communication. Doing so allows us to 
discuss whether our choices are likely to be useful and ethical, while also 
enabling collaboration around planning, implementation, and evaluation. 
In a nutshell: strategy consists of creating thoughtfully developed goals 
that are supported by specific objectives that are accomplished by carefully 
chosen tactics.

In this chapter, we unpack the core components of strategy outlined in 
our hypothetical example above. As noted, many in the science community 
jump directly to communication tactics. This can result in a significant waste 
of time and resources, and it can even undermine what an organization or 
individual scientist wants to achieve through communication. One of the 
major reasons we decided to write this book was to empower you to make 
better choices about how you use the time and resources at your disposal. 
We want you to be prepared to engage in communication that matters in 
the way you want it to.

Developing communication strategy takes time, expertise, and effort. 
Being a communication strategist is some peoples’ full-​time profession, 
and we know we’re asking a lot from scientists when we ask them to 
think more strategically. Nevertheless, we also believe that anyone who 
communicates can benefit from thinking more strategically.

Goals, Objectives, and Tactics, Oh My!

Let’s unpack some of the terms we introduced at the beginning of this 
chapter in a little more detail. Before we roll up our sleeves, we invite you 
to constantly ask yourself a simple but challenging question: Why?

	• Why should we start a podcast?
	• Why should we talk about those specific risks?
	• Why should we pursue that goal and not a different one?

Asking Why questions at several levels is key to strategy development. If  
you cannot answer with clarity why you are choosing to engage a specific  
audience in a particular way, you do not have a sound strategy. If you  
don’t have a sound strategy, your efforts are highly unlikely to result  
in the change you want to see, which is the whole reason why you are  
communicating! Figure 1.1. below provides a visual overview of how to  
build and assess a strategy, illustrating the dynamic nature of the process.  
We’ll explore each of these steps below, but the core idea is to start by  
identifying behavioral goals and then prioritize objectives that address  
the goal and tactics that address the objectives. For evaluation, start by  
assessing whether you implemented the intended tactics and then explore  
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whether these tactics were associated with changes to priority objectives  
and associated behaviors.

Audience-​Specific Behavioral Goals

Audience-​specific behavioral goals should drive the prioritization of 
objectives and choice of tactics. What exactly do you want your priority 
audience to consider doing as a result of your communication efforts? Our 
hypothetical organization, OSS, has a goal of increasing the enrollment 
of talented high schoolers in undergraduate programs. This sounds 
straightforward and easy. But achieving a behavioral goal is actually the 
result of cumulative efforts: you must first select, pursue, and accomplish 
objectives that gradually change your priority audience’s thoughts and 
feelings, ultimately altering their behavior. For OSS, the goal of increasing 
high school students’ enrollment in undergraduate obscure science 
programs has led the organization to develop a specific, well-​researched set 
of objectives: sparking students’ curiosity in obscure science, connecting 
them with trustworthy role models, and building their confidence that both 
they and their peers have the potential to succeed in a career in the field. 
As we’ve seen, OSS plans to accomplish these objectives through targeted 
tactics, designed with high school students in mind, such as networking 
events and a dynamic social media feed.

On the one hand, goals should be aligned with your long-​term vision, 
and on the other, goals will ensure your subsequent objectives and tactics 
are worth pursuing. For example, a scientist might believe that they need 

FIGURE 1.1 � Identifying and Updating Goals, Objectives, and Tactics
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to increase risk perception in a specific group—​but not really know why 
they want to pursue this objective. In other words, the scientist doesn’t 
have a clear goal. Consider this hypothetical conversation:

Scientist:	 We need parents to see that this type of food is risky.
Strategist:	 What do you think parents will do if they know it’s risky?
Scientist:	 They’ll feed their kids less of it?
Strategist:	� So, your behavioral goal isn’t to communicate risks; it’s for 

parents to feed their children less of this type of food and more 
of another type?

Scientist:	 Yes.
Strategist:	� Excellent. We can definitely find ways to communicate that 

risk, but is risk information the only factor influencing parents’ 
food choices? What if we communicated information about 
the benefits of alternative foods? Or the ease of preparing 
alternative options? Are there other things we might say or do 
that would increase the likelihood that parents feed their kids 
fewer foods with this additive?

Scientist:	� Good point, let’s think this through . . . I’ve heard parents 
say that they know the additive isn’t great but that they don’t 
think the risk is that big and that the alternatives are a hassle 
to prepare.

Strategist:	� We’re getting there … what I hear you saying is that we may 
want to emphasize the size of the risk while also highlighting 
more attractive, easy-​to-​prepare alternatives. You’re not just 
interested in scaring people.

Beware of focusing on objectives before goals. Starting with behavioral 
goals may seem simple in principle, but it can be difficult in practice 
because designing strategy is a dynamic process. When people say their 
goal is to communicate risk, increase literacy, correct misinformation, 
increase awe and wonder, or spark interest, we need to ask ourselves that 
essential question: Why?

It is easy to fall back on the idea of simply communicating to share 
information or foster feelings such as awe and wonder. However, it’s 
important to ensure that our communication targets specific behavioral 
goals. Everything we do should serve a larger purpose. Instead, ask: Does 
sharing information and sparking positive emotions best serve your 
behavioral goal, given that there’s lots of information and feelings you 
could share? What about specific risk or benefit information? Information 
about what others think? Information about the difficulty or ease of the 
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goal behavior or information about the trustworthiness of the information 
source? Having audience-​specific behavioral goals is what allows strategists 
to effectively prioritize the wide range of potential communication 
objectives available to science communicators (and that we will discuss in 
more detail in Chapter 2).

One challenge of behavioral goals is that they are difficult to evaluate, 
since meaningful behavioral change typically requires more than a single 
exposure to a message. You wouldn’t expect someone who questions 
the reality of climate change to see a single climate change lecture and 
simply change their mind. Instead, the slow process of communication we 
described in the introduction involves the gradual shaping and updating 
of various beliefs. That said, it is often important to track the types of 
behaviors we care about and ask audiences about their willingness to 
consider those behaviors when evaluating campaigns.

In the next chapter, we’re going to dig into some specific behavioral 
goals that science communicators frequently pursue, particularly those 
related to trust and self-​reflection.

Cognitive and Affective Communication Objectives

One key reason to distinguish goals from the nitty-​gritty of objectives 
is that no single communication effort is likely to lead to success or 
failure. Strategy requires identifying and combining multiple objectives, 
over time, that enable you to realize your goals. Let’s break the idea 
of objectives down a little further. In most discussions of strategy, 
objectives are the specific levers that break the larger goal down into 
tangible, achievable targets. While goals are more enduring over time, 
objectives are concrete, time-​bound, and actionable. Communication 
objectives specifically focus on changing what people think and feel, 
and they manifest themselves in people changing their beliefs, feelings, 
and frames. Achieving the right objectives moves you closer toward 
achieving a goal. At the risk of slightly oversimplifying, a cognitive 
communication objective targets a change in knowledge or belief, while 
an affective communication objective targets a change in feeling. That 
said, in practice feelings and thoughts are almost always intertwined. 
For example, if you want someone to feel hope, you likely need to 
communicate a believable benefit, and if you want someone to feel 
concern, you will likely need to communicate a believable risk.

Recall that OSS targeted both cognitive and affective objectives. The 
organization aimed to foster a specific positive emotion (curiosity) and 
strengthen students’ beliefs about the trustworthiness of people who 
study obscure science as well as their beliefs about their own abilities (i.e., 
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self-​efficacy beliefs). In contrast, OSS did not prioritize communicating the 
financial benefits of studying obscure science or the risks of pursuing other 
careers. They also did not prioritize trying to argue that obscure science is 
what their peers believe they should pursue (i.e., normative beliefs).

In the next chapter, we will dig into three types of beliefs that research 
and theory highlight as key to behavior change and that represent 
potential communication objectives. These include risk/​benefit beliefs, 
normative beliefs, and self-​efficacy beliefs. We’ll also look at three 
types of trustworthiness beliefs that communicators can prioritize as 
communication objectives: ability beliefs, benevolence beliefs, and 
integrity beliefs. That chapter will take a deeper dive into these concepts, 
offer scientific background on what we know about them, and provide 
examples of how they look in the real world. We will also discuss how 
communication objectives enable near-​term evaluation of communication 
activities.

Beyond what we present in this book, for those interested in learning 
more about research and theory on the interplay between cognition, 
affect, and behavior change, we recommend you consider a class in 
communication theory or social psychology. Research on cognition, affect, 
and behavior is extensive, and we are only approaching these topics at 
surface level because that will be sufficient for—​and appreciated by—​most 
students reading this book. Our goal here is to shine just enough light 
on these topics to establish how important it is to set specific objectives 
that target cognition and affect. Two of this book’s co-​authors, John and 
Anthony, go into greater detail on this subject in their book Strategic 
Science Communication (Besley & Dudo, 2022). We encourage you to 
read it, as it will fill in some of the information we’re only referring to in a 
cursory fashion here.

Communication Tactics

Tactics are a necessary component of effective communication. But we 
don’t want you to go wild choosing tactics until you’ve grounded yourself 
in a solid strategy. We will not say too much about tactics in this chapter, 
as much of the remainder of this book focuses on how to use tactics to 
achieve goals and objectives. However, it is important to understand 
that communication tactics involve more than messaging. Specifically, 
communication tactics include all of the following (Besley et al., 2021):

1.	 Communicative behavior: How the scientific community behaves 
communicates a great deal, especially when it comes to trustworthiness. 
Poor behavioral choices about things like how you treat people, how 
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you dress, and how you set up a room can severely undercut your 
communication efforts. Scientists who want to be seen as open need to 
show up early, really listen, and stay late.

2.	 Message content: What you say matters. In your message, you should 
go beyond a dry breakdown of what the science says on your subject. 
Your content should focus on achieving all the types of cognitive and 
affective objectives described in this book.

3.	 Communication style and tone: How you communicate matters, 
especially when it comes to ensuring that people stay motivated and 
able to engage with you. Avoid jargon, and maintain your audience’s 
attention. Incorporating tactics such as dialogue, storytelling, and 
humor can help, but these need to be recognized as singular elements 
of broader communication efforts. If your message involves graphic 
design, ensure that it is visually engaging and appealing to your 
audience.

4.	 Communication timing: When you communicate also matters. 
Communicating only once a study is published can sometimes be 
reasonable. At other times, a more comprehensive approach is needed. 
If so, ensure that you maintain ongoing relationships with key actors 
and seek others’ insights.

5.	 Communication source: Sometimes, we can choose who communicates 
for a project or activity. When this happens, it’s important to select the 
communicator carefully. For example, young scientists or a scientist 
with a background relevant to a specific group may be more effective 
in some cases.

6.	 Communication channel: There are a lot of places to communicate. 
Some communication occurs face to face through individual or group 
meetings, presentations, or other activities such as museums or festivals. 
Other communication occurs synchronously or asynchronously through 
a variety of media, including traditional news media (e.g., newspapers 
and television), various social media websites (e.g., Instagram, 
LinkedIn), and personal sites. Each channel can be understood to have 
a different constellation of properties, or affordances, that provide 
different opportunities and limitations for given communicators 
(Ronzhyn et al., 2023).

Here’s what we think is so amazing about these six types of tactics: they 
encompass infinite opportunities for creativity. We suspect that this is why 
talking about potential tactics is what most scientists seem to enjoy about 
communication. We have even found in our research that most science 
communication training programs typically focus on tactics, such as how 
to speak clearly and succinctly, how to tell compelling stories, and how to 
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design interactive activities that give all participants opportunities to talk 
(Dudo et al., 2021).

We also know from talking to hundreds of scientists that it can be 
difficult to avoid jumping to tactical discussions before deciding on goals 
and objectives. This makes those Why? questions so important. When 
considering which tactics to select, keep asking Why?:

	• Why do you think we should hold that event?
	• Why do you think we should use that message?
	• Why does that tone make sense?
	• Why Instagram?
	• Why are you the one doing the communicating?

The answer to questions about tactics should stem from your choices 
about your cognitive and affective objectives. Asking yourself Why? will 
remind you to ground yourself in strategy and avoid making choices that 
don’t align with what you want to actually achieve.

But I Don’t Want to Be Strategic!

We have heard that some people balk at the idea of being strategic when 
they communicate because they have a preconception that it is mercenary 
or dishonest. Our counterargument is that not being intentional is worse. 
All communicators—​whether they realize it or not—​have to make choices 
about what they say and do, and they can therefore benefit from prior 
thought about those choices. Being intentional enables the efficient use of 
scarce resources, while also allowing communicators to reflect on their 
choices and avoid mistakes.

When scientists fail to engage in self-​reflection, we believe they often 
aren’t being honest with themselves and others when it comes to their 
goals. It may sound nice to say, “We just want to spark awe and wonder,” 
but if your goal is to get kids to consider STEM careers, then you should 
be prepared to share your goal when asked. Similarly, it may feel safe for a 
climate scientist to say, “I don’t have a position on climate change policy,” 
but it seems unlikely that someone would devote their career to a topic 
and not have a stance. Pretending you don’t have views is dishonest, and it 
is unproductive to start communication with a lie. Ultimately, you should 
focus your attention on how to share insights genuinely, not pretending 
you don’t believe what you believe (Oreskes, 2021).

Troublingly, our experience suggests that few scientific organizations 
have substantial plans that help them gain insight into what others think 
about their topic in ways that would help them make better communication 
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choices. In the end, at its most basic, being strategic means putting effort 
into thinking before speaking and acting. We know it adds work and that 
being spontaneous can be fun. At the same time, there are also times when 
a Vegas elopement doesn’t make sense, and it’s often a bad idea to show up 
in a popular town during tourist season without a hotel reservation.

In the next two chapters, we take a step away from tactics. Chapter 2 digs 
into what we know about goals and objectives for science communication. 
While it may be a bit challenging to digest, we think it’s essential to 
understand what social science research tells us to better inform our 
practice. Chapter 3 provides guidance on how to think productively 
about audience analysis. Understanding those perspectives provides 
guidance about potential behavioral goals and objectives that the scientific 
community could consider prioritizing.

WONK BOX

Vision: How an organization or individual conceptualizes the world they 
hope to see. Vision is an aspirational hope for the future and serves as the 
inspirational basis for the organization’s existence or the individual’s work.

Mission: How an organization or individual defines their strategy’s core 
purpose, goal, and objectives in the context of the primary vision. 
A mission focuses on the present and articulates what the work is, who it 
serves, and how it is conducted.

Behavioral goal: The broader aspirational change an organization or 
individual seeks to achieve in the long term. Goals provide strategic 
orientation and are overarching. In this book, we use the term behavioral 
goal because it describes a major outcome that someone achieves as a 
result of communication efforts. Goals can focus on promoting behaviors 
like voting, purchasing, or donating, as well as reducing harmful behaviors 
like smoking, drinking, or polluting. Goals can also include reshaping 
behaviors related to trust, such as someone’s willingness to get vaccinated 
or consider advice. Equally, communicators can design communication 
(i.e., consultation) where the goal is to change one’s own behavior.

Objectives: Specific communication levers that break the larger goal down 
into tangible, achievable outcomes. Unlike goals, which tend to occur 
over longer periods, objectives are typically concrete, time-​bound, and 
actionable. Communication objectives, a key focus of this book, focus 
on changing what people think and feel and they manifest themselves 
in people changing their beliefs (i.e., perceptions), feelings, and frames. 
Fulfilling well-​chosen objectives should move you closer toward achieving 
a goal. Scientists who have a goal of changing their own behavior will 
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have objectives that involve changing their own beliefs, feelings, and 
frames.

Communication tactics: Communication tactics are the particular ways 
that an individual or organization executes its communication, thereby 
enabling it to achieve its priority objectives and, in turn, behavioral goals. 
Communication tactics are specific steps and actions taken, including 
behaviors, messages, style and tone, source, and channel.

LET’S PRACTICE!

Finding the Why

For this exercise, you will compare and contrast two organizations’ approaches 
to communication strategy. Working with a partner or small group, choose 
two major campaigns or significant communication efforts focused on STEM. 
Here are some examples:

	• A citizen science platform like Zooniverse
	• A SciComm Influencer on social media
	• The Center for Disease Control’s Vaccinate with Confidence campaign
	• NASA’s website on climate change

Once you’ve identified what you want to analyze, discuss the following:

	• What tactics does the organization or individual use?
	• Why do you think these tactics were chosen?
	• What specific communication objectives may have motivated these 

tactics?
	• What do you think the organization’s overarching goals are? For what 

audience(s)?
	• What can you conclude about its mission and purpose?

Now see if you can find information about the organization’s or 
individual’s stated vision, mission, goals, and overall communication strategy. 
Some organizations might make this more explicit than others. How much 
were you able to deduce from the specific objects of communication you 
analyzed? Did you miss anything of major importance in your initial analysis? 
Are the tactics consistent with the stated strategy?
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Compare and contrast the two examples you’ve researched. Consider 
what these examples tell you about the role of strategy in grounding 
communication.
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2
ZOOMING IN ON STRATEGY:  
UNPACKING GOALS AND OBJECTIVES

In Chapter 1, we explained a central premise of this book: effective 
communication requires communicators to think carefully about what 
effects they hope their communication activities will have on others and 
themselves before communicating. We then explained how strategy is 
essential to effective science communication, and we introduced you to its 
three main ingredients: audience-​specific behavioral goals, cognitive and 
affective communication objectives, and communication tactics. In doing 
so, we aimed to give you a framework for how to think about, design, 
execute, and evaluate your science communication efforts. We covered a 
lot of content—​most of which was likely new to you—​but tried to keep it 
simple and used a fictional example (we see you, OSS!) so that you could 
walk away from that chapter feeling that you could successfully put that 
framework to use—​or, at minimum, understand its value and begin to 
experiment with it.

In this chapter, we hold a magnifying glass to that framework and bring 
into fuller resolution two of those main ingredients: goals and objectives. 
Most chapters in this book (starting in Chapter 4) focus on the third main 
ingredient—​communication tactics—​but we first need to unpack goals and 
objectives, as you can’t make smart choices about tactics unless you know 
what you’re trying to accomplish. This chapter is the densest in the book. 
We share some higher-​order considerations about goals and objectives, and 
we introduce you to social science theories—​specifically, the Integrated 
Behavioral Model and Integrative Model of Organizational Trust—​so that 
you have a richer understanding of the evidence base that underlies our 
strategic framework. In fact, the chapter is dense enough that we decided 
to forgo creating a Wonk Box because, well, the whole chapter is a Wonk 
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Box. If that scares you, then here’s another way to think of things as you 
dig into this chapter: in Chapter 1 we baked the cake of strategic science 
communication; in this chapter we add the icing. Our hope is that the ideas 
we cover here pay off in later chapters, helping you make communication 
decisions that will allow you to communicate effectively.

LEARNING GOALS

After reading this chapter, you will be able to …

1.	 Understand audience-​specific behavioral goals on a deeper level.
2.	 Understand cognitive and affective objectives on a deeper level.
3.	 Understand the foundation for developing your own strategic approach 

to communication.

Unpacking Communication Goals

In Chapter 1, we introduced you to the concept of audience-​specific 
behavioral goals. We taught you how these goals represent what you—​the 
communicator—​want your priority audience to consider doing as a result 
of your communication efforts. We talked about how having a clear goal 
enables a communicator to assess the impact of their communication, and 
we explored how identifying one’s goal is an essential, albeit challenging, 
task that can be aided by constantly asking one question: Why? Those 
insights are foundational to developing a strategic way of thinking about 
science communication, but there are other considerations about goals that 
can deepen your understanding. The remainder of this section discusses 
some of these considerations.

Typology of Behavioral Goals

As you work to identify your own communication goals, you’re probably 
wishing there was a resource that exhaustively lists the goals from which 
you could choose—​a veritable menu of goals! Some efforts at this have 
been made, but in our experience, they have always fallen short because 
it’s so difficult to create a list that is truly exhaustive. With that in mind, 
we’ll offer you what we think is the next best thing: a typology of goals 
(see Figure 2.1).

Let’s break down this typology. First, notice that it has two dimensions.  
The first considers the nature of the goal, namely whether it is to promote  
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a concrete, specific behavior or develop trust between audience and  
communicator (we sometimes refer to these as quasi behaviors). The  
second dimension considers the focus of the goal, specifically whether it is  
focused on audiences or the science communicator.

Goals that reside within the top-​left quadrant of the typology are 
typically the easiest to identify. These are goals focused on encouraging 
consideration of concrete behaviors among specific audiences. Behavioral 
goals such as donating, voting, buying, and making a particular career 
choice all fit here. To give just a couple of examples, a forestry researcher 
might want a specific group of foresters to consider harvesting trees in 
a specific way, or an immunologist might want parents to vaccinate 
their children with a particular vaccine. In both examples, each science 
communicator has set clear audience-​specific behavioral goals. Our 
research suggests that scientists’ highest priority goal is often getting 
someone to take science into consideration when making decisions. Other 
common goals of this kind include convincing youth to consider STEM 
careers and getting funders to provide robust support for science (Besley 
& Dudo, 2023; Besley et al., 2020).

Sometimes, however, the communication goal might be to have a 
specific audience not do a specific behavior. While this may initially 
sound counterintuitive, please consider the many communication efforts 
designed to curb unhealthy behaviors such as smoking, vaping, or having 
unprotected sex. In other words, a science communicator’s goal might 
focus on achieving or preventing a specific behavior.

As you work to identify your communication goals, it’s also essential to 
realize that trust is an inherent part of the process. This can most obviously 
be seen in the lower-​left quadrant of the typology wherein developing trust 
is essentially a behavioral goal. In these cases, the goal is to build trust 
among people in the priority audience so that they are more interested 
or amenable to do (or not do) a specific behavior. To some extent, all 
behavioral goals involve nurturing trust. Take, for example, the forestry 

FIGURE 2.1 � Four Broad Types of Behavioral Goals
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researcher we mentioned earlier whose communication goal is to have a 
specific group of foresters harvest trees in a specific way. To achieve that 
behavioral goal—​actual use of the specific tree harvesting method—​they 
may need to first build trust with the foresters. The researcher needs the 
foresters to consider their perspective about the tree harvesting method, 
and for this to happen, the foresters must trust the researcher. If the 
relationship is new, establishing trust will require deep engagement on the 
part of not only the researchers but also the foresters, who must give up 
their time, exert mental effort in the form of consideration and deliberation, 
and make themselves open to the underlying insights that the researcher 
shares.

The level of effort scientists must invest in building trust varies depending 
on the situation. In some scenarios, building trust can feel easy and like a 
seamless part of reaching a concrete behavioral goal. In other scenarios, 
however, seeking trust itself may be the core behavioral goal. For example, 
a communicator may need to spend substantial time building trust among 
vaccine-​hesitant parents before they could reasonably seek to increase 
vaccination rates among that same population.

So far, we’ve talked about behavioral goals that are focused on 
audiences, but goals can also focus on the science communicator (see the 
top-​right and bottom-​right quadrants of the typology). These goals are 
associated with the science communicator changing their own behavior, 
including the nature of their research and their willingness to trust. For 
example, scientists working in a coastal area might want to learn if people 
in the local fisheries industries have experienced things that suggest urgent 
research questions (top-​right quadrant). They might also want to identify 
specific people or organizations in the fishing industry with whom they 
want to build trusting relationships (bottom-​right quadrant). In these cases, 
the science communicators have goals that are focused on impacting their 
own behaviors as scientists and as community partners. We believe that all 
science communicators should be ready and willing to change themselves 
as a result of their communication experiences. To do so is not only ethical 
but also good science. As scientists, we can benefit from creating situations 
in which our goal is to change our work in response to others’ insights.

When it comes to identifying behavioral goals, realize that the challenge 
involved in this process can be impacted by the nature of the science you 
want to communicate about. Scientists working on topics with clearly 
defined end uses may have an easier time identifying their goals compared 
to scientists working on topics where the end use is less clear. For example, 
a researcher studying nuclear energy may want community members to 
consider specific evidence in the context of a specific decision (e.g., building 
a new plant or disposal facility). In contrast, a particle physicist or a 
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mathematician may not have many specific behaviors they want groups to 
do, and they may not have a specific group from whom they want to gain 
insight. In that case, they may focus on developing broad trust in science 
or achieving goals that are not as directly connected to their work, such 
as youth recruitment into STEM. With some work, all scientists should be 
able to identify real-​world things they want to happen.

Where Should Scientists’ Goals Come From?

Now that you’re familiar with the basic typology of goals, you’re better 
able to identify the potential goal that most interests you. But how? We 
suggest you think through the following three considerations: (1) your own 
priorities, (2) the resources and other assets to which you have access, and 
(3) the priorities you share with colleagues, including within organizations 
to which you belong.

The first criteria may seem obvious, but it often takes work for individual 
scientists to think through what real-​world, audience-​specific behaviors 
they want to influence through their communication. These goals could 
be specifically related to one’s research, but there may also be cases where 
a scientist decides they want to pursue goals that advance science more 
generally (e.g., ensure robust funding). Regardless, the goal you ultimately 
choose should be one that you believe in. Good communication comes from 
authentic communicators, so choose a goal that you deeply care about.

The other two considerations emphasize the importance of also thinking 
beyond oneself when deciding what goal to prioritize. On the practical 
side, it’s essential to understand the assets you would need to successfully 
reach your goal. If you identify a lofty goal but have insufficient resources 
to seek that goal, your communication efforts will be difficult, frustrating, 
and less likely to succeed. We also encourage you, when selecting your goal, 
to identify opportunities to cooperate with other science communicators 
or specific audiences. In other words, look for opportunities to join a 
communication wolf pack before you decide to communicate as a lone 
wolf. Similarly, if there’s an audience eager for help with achieving goals 
that align with one of your potential goals, it may make sense to put your 
efforts there. Cooperating with other science communicators and audiences 
to seek a common goal yields many positive effects, including the sharing 
of communication resources, exchange of ideas, and increased opportunity 
for interactions. Cooperation also boosts the ethicality of communication 
because it enables more opportunities for discussion and debate about 
possible communication choices.

Cooperation can occur through a scientist’s existing organizations (e.g., 
at their university), but there may be times when new organizations or 
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partnerships are needed. We encourage scientists to think of their existing 
or potential relationships as one type of asset that they might consider when 
trying to identify and prioritize goals. These assets can also be a source 
of communication opportunities, helping facilitate interactions between 
science communicators and audiences. This might include opportunities 
created by existing lecture series, festivals, or other regular gatherings; 
access to spaces that might allow for communication activities; access to 
communication experts who can help strategize, design, and implement 
activities; and a range of other resources that might make it more feasible 
to achieve your goals.

Unpacking Communication Objectives

Now that you’ve learned more about goals, we can turn to unpacking 
objectives. We’ll issue you the same warning we did earlier: this is the 
densest content you’ll encounter in this textbook. In our view, however, 
it’s essential that you become familiar with the theory that underlies 
the strategic communication framework we espouse in this book. 
Communication objectives are key ingredients to this framework and 
have traditionally been the focus of extensive social scientific research. 
What matters most to us is that after reading the rest of this chapter you 
feel better able to understand how identifying and sequencing multiple 
communication objectives can help you reach your communication goal. 
We encourage you to return to this chapter as a resource and guide when 
you are developing or adapting a strategy.

From Goals to Cognitive and Affective Communication Objectives

Prioritizing goals is what allows you to identify potential cognitive and 
affective objectives. By cognitive we mean what people believe, and by 
affective we mean what people feel. Of course, beliefs and feelings are 
often intertwined. For example, believing that risk is bad for you likely has 
negative feelings attached, while believing that you have the ability to do a 
difficult but important behavior likely feels good. Science communicators 
ultimately achieve their audience-​specific behavioral goals by pursuing a 
number of cognitive and affective objectives—​intermediate achievements 
in the form of changed beliefs, feelings, and frames.

We often find that scientists jump to thinking about their communication 
objectives, but it is impossible to effectively prioritize objectives if you don’t 
have clear goals. We see this pattern of focusing on objectives before goals 
when science communicators say their goal is to increase literacy, correct 
misinformation, communicate risk, increase awe and wonder, or spark 
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interest. As we discussed in Chapter 1, however, such scientists need to first 
think through why they want to increase literacy, correct misinformation, 
foster emotions, or shape some other non-​behavioral outcomes. This 
doesn’t mean that such outcomes are unimportant. Instead, we call such 
outcomes cognitive and affective objectives to differentiate them from 
audience-​specific behavioral goals.

If you’re getting hung up on our particular choice of the words goals 
and objectives, don’t. The specific terms we use aren’t especially important, 
but what does matter is differentiating between real-​world behavioral 
outcomes and the outcomes that occur in peoples’ heads. Our use of goals 
and objectives serves to differentiate these two concepts.

When thinking about communication objectives, we find it helpful to 
refer to five broad bodies of literature: (1) education research, (2) behavior 
change research, (3) trust research, (4) research on discrete emotions, 
and (5) research on framing. Of these, we think the research on behavior 
change and trust are especially important for designing public engagement 
activities, whereas the other literatures have substantial value in specific 
contexts. We focus on education research, behavior change research, and 
trust research in this chapter, and we will return to emotion and framing 
research in Chapter 4 when we discuss message design.

Science Communication Can’t Just Be Science Education

We noted at the outset of this book that science communication is not just 
about communicating scientific facts, findings, and the scientific process. 
In other words, increasing factual knowledge about science should rarely 
be your primary objective unless you are specifically tasked with teaching. 
For broader communication, we know from decades of research that 
comprehending science and the scientific process is only weakly correlated 
with individuals’ behaviors and other associated beliefs and feelings 
(NASEM, 2016). Believing that increasing factual and process-​of-​science 
knowledge will change associated beliefs, feelings, and behaviors is often 
termed a knowledge deficit approach to communication (see Box 2.1).

That said, we realize that scientists who communicate will always have 
to share factual information about their research, including key findings 
and methods. In fact, people would likely look askew at scientists who don’t 
communicate about insights gained from science. As such, all scientists 
should familiarize themselves with the value of education-​centered ideas 
such as using audience-​appropriate language, scaffolding new knowledge 
onto existing knowledge, and providing multiple opportunities for people 
to actively engage with key ideas. For those interested in learning how to 
provide effective science education, the United States’ National Academies 
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of Sciences, Engineering, and Medicine (NASEM) regularly publish 
consensus reports on science pedagogy for both in-​ and out-​of-​school 
education (e.g., Kober et al., 2023).

This textbook, however, is not about science education, and we want 
to emphasize that science communicators must do more than share 
information about the results of research. Behavior change and trust 
research provide the foundation for where to look for communication 
objectives beyond scientific literacy.

BOX 2.1 THE DEFICIT MODEL AND ITS POTENTIAL  
MISUSE

A key insight of early research on science communication—​and 
communication research more generally—​is that factual knowledge has only 
a small relationship with peoples’ views about most scientific topics (Allum 
et al., 2008; NASEM, 2016.) From an empirical stance, it is therefore important 
to avoid thinking that simply teaching people how something works—​filling 
a knowledge deficit—​will get them to agree with you. Unfortunately, many 
scientists default to education. Whenever scientists talk generically about 
a need to increase science literacy or correct misinformation, they are 
embracing the deficit model, mistakenly assuming that simply increasing 
audiences’ factual knowledge will persuade them to adopt a particular belief, 
feeling, or behavior.

Beyond the empirical question (i.e., does increasing literacy work), critics 
of the deficit model also highlight the ethical and practical problem of 
believing that the people with whom one is communicating are somehow 
deficient. This assumption can weaken trust and damage relationships 
between scientists and their audiences, undermining opportunities for 
collaboration and the mutual exchange of knowledge. For example, 
following the 1986 Chernobyl Nuclear Power Plant disaster, British scientists 
infamously dismissed the expertise of Cumbrian sheep farmers to argue that 
the radioactive fallout from the catastrophe would have little effect on sheep 
farming (Grant, 2023). In contrast, local farmers recognized that the specific 
soil condition of the area increased the risk of harm. Ultimately, scholar Bryan 
Wynne (1989) argued that scientists’ failure to treat farmers’ knowledge with 
respect resulted in a loss of trust in scientific authority as well as a missed 
opportunity to learn from local knowledge.

The twin recognition that simply increasing knowledge does not work and 
that scientists need to avoid seeing non-​scientists as deficient led to a shift 
in communication research that’s sometimes described as a shift from deficit 
to dialogue (Trench, 2008). This transformation coincided with a broader 
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emphasis in social science and political philosophy on public participation 
in decision-​making (e.g., NRC, 2008) and deliberative forms of democratic 
decision-​making (e.g., Einsiedel & Eastlick, 2000).

We believe that science communicators need to understand the value of 
doing more than transmitting factual knowledge, as well as the ethical and 
practical reasons to consider the insights and perspectives of other societal 
actors. However, we are also wary of those who label any effort aimed at 
affecting what people think, feel, and do as inherently problematic and akin 
to a deficit approach. Instead, we encourage communicators to start their 
communication from a place of respect while still recognizing that, as this 
chapter argues, communication can—​and should—​meaningfully impact 
audiences’ knowledge and behavior.

Science Communication as Behavior Change

One of the best-​established theories of intentional behavior change is 
Fishbein and Ajzen’s Theory of Planned Behavior (2010), a variation of 
which is sometimes called the Integrated Behavioral Model (Montano 
& Kasprzyk, 2015). Building an understanding of this model can be 
challenging, but doing so will provide you with a tool that can empower 
your communication efforts for the rest of your life (see Figure 2.2).

The Integrated Behavioral Model outlines a range of behavioral 
beliefs—​beliefs about a particular behavior—​that science communicators 
should consider when they plan communication activities. The model is 
divided into three broad categories of beliefs, each of which has several 
subcategories that sophisticated communicators may wish to consider. 
These include beliefs about risks and benefits (i.e., attitudes), social norms 
(i.e., what others believe and expect), and behavioral control (i.e., self-​
efficacy and resources) (see Box 2.2).

Whenever you aim to influence a specific kind of belief through 
communication, you are pursuing a cognitive and affective objective. It’s 
essential to know the key beliefs you might emphasize. We often describe 
these different objectives as the pantry of potential ingredients that could go 
into making a meal. Skilled cooks know their potential ingredients. Skilled 
communicators know their potential cognitive and affective objectives.
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FIGURE 2.2 � Key Beliefs Underlie Behavior According to the Integrated Behavioral Model, the Integrative Model of 
Organizational Trust, and Related Theories
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BOX 2.2 SPECIFIC BEHAVIORAL BELIEFS AS 
COMMUNICATION OBJECTIVES

	• Risk and benefit beliefs: These beliefs focus on whether people view a 
goal behavior as likely to result in benefits or risks. The range of potential 
benefits and risks that a scientist might choose to communicate is often 
quite broad, which can sometimes make the process complicated.

	• Instrumental risk/​benefit beliefs center on whether a person believes 
a goal behavior will create utility or costs. Within this category, we 
might equally think about the nature of the utility or costs, such as 
whether they are related to health, the environment, or economic 
factors (Binder et al., 2012).

	• Affective risk/​benefit beliefs concern whether a person believes 
the goal behavior will affect how they feel. Within the affective 
belief category, a communicator might want to consider whether to 
communicate that a goal behavior will be satisfying (i.e., eudemonic 
risk/​benefit beliefs) or pleasurable (i.e., hedonic risk/​benefit beliefs) 
(Oliver & Raney, 2011).

	• Distributive fairness beliefs revolve around whether a person believes 
risk and/​or benefits from a behavior (or decision) will be distributed 
fairly. This belief isn’t typically included in behavior change theory, but 
it is key to research on whether people will accept decisions with which 
they may not agree (Besley & McComas, 2005).

	• In all cases, communicators may wish to communicate that risks and 
benefits are likely to be immediate, emerging, or delayed, along with 
their magnitude or likelihood, if relevant.

	• Normative beliefs: These beliefs center on the degree to which a person 
considers a behavior to be common and expected (Rimal & Lapinski, 
2015). Scientists might also seek to influence what someone believes 
about what others believe is normal.

	• Descriptive norm beliefs focus on whether a priority audience believes 
a behavior is common within a relevant peer group (e.g., what 
proportion of their friends drink or smoke). Knowing what key others 
do (or are increasingly doing) provides information about what might 
make sense for the individual.

	• Injunctive norm beliefs concern whether a priority audience believes 
a relevant peer expects a behavior (or is increasingly expecting a 
behavior). People are motivated by a desire to belong and fear social 
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exclusion, so knowing what’s expected may put pressure on them to 
behave in socially acceptable ways. These are also sometimes called 
subjective norms.

	• Behavioral control beliefs: These beliefs pertain to how much a person 
believes they have control over a behavior, given available skills, authority, 
and resources. Scientists should remember that people won’t do behaviors 
they don’t believe they can do.

	• Agency beliefs center on whether a person believes they are in a 
position that allows them to prioritize goals, including whether they 
have the time, money, and help needed to move forward.

	• Self-​efficacy beliefs concern whether a person believes they have the 
skills needed to do a behavior. People are more likely to try behaviors 
they think they can accomplish.

	• Collective efficacy beliefs focus on whether a person believes that 
a behavior can be accomplished by a group. They can be especially 
important in cases where individual behavior is unlikely to make a 
substantial difference (e.g., climate change mitigation efforts) (Thaker 
et al., 2019).

Science Communication as Fostering Behavioral Trust

The Integrative Model of Organizational Trust is the second key theory 
that we suggest science communicators use when selecting potential 
communication objectives (see Figure 2.2). Similar to the Integrated 
Behavioral Model, this theory consolidates a range of trust-​related theories 
into a model that can help guide anyone who wants to build and assess 
trust. Also similar to the Integrated Behavioral Model, the central idea 
is that three types of beliefs underlie whether people are willing to trust 
another person or organization. At minimum, these include beliefs about a 
potential trustee’s abilities (i.e., expertise), benevolence (i.e., motives), and 
integrity (see Box 2.3). As discussed, building trust can be understood as a 
behavioral goal in which a communicator persuades their audience to be 
vulnerable (e.g., willing to take their advice). We refer to the beliefs that 
communicators influence during this process as trustworthiness beliefs.

We encourage science communicators to consider two additional types of 
beliefs that are not part of the original Integrative Model of Organizational 
Trust: beliefs about whether someone is open to hearing the perspectives 
of others (Besley et al., 2021), and beliefs about whether someone shares 
your values (Kahan et al., 2011). As with the other trustworthiness beliefs, 
communicators can make choices that specifically seek to ensure that 
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audiences have opportunities to form beliefs about openness and shared 
values.

BOX 2.3 SPECIFIC TRUSTWORTHINESS BELIEFS AS 
COMMUNICATION OBJECTIVES

	• Ability beliefs: These beliefs concern how much a person believes 
another person or group has relevant skills and knowledge. For example, 
people might have specific beliefs about whether a group of scientists is 
knowledgeable about a particular topic and skilled in relevant research 
methods. This category is sometimes labeled competence (Fiske & 
Dupree, 2014; McCroskey & Teven, 1999) or expertise (Hendriks et al., 
2015; Yeo et al., 2020).

	• Benevolence beliefs: These beliefs focus on the extent to which a 
person believes another person or group cares about their well-​being. This 
category includes beliefs about whether a group of scientists is motivated 
to help and care about the well-​being of a relevant group. This category is 
sometimes labeled goodwill (McCroskey & Teven, 1999).

	• Integrity beliefs: These beliefs pertain to whether a person believes 
another person or group has integrity, including whether they are honest 
and maintain appropriate ethical standards. Authenticity might also fit 
in this category, although it seems possible to be authentically low in 
integrity or concern for others (i.e., a jerk).

	• Openness beliefs: These beliefs center on how much a person believes 
another person or organization is eager to hear their perspectives. These 
beliefs are especially important in research on organizational decision-​
making, and they are a key potential outcome of communication efforts 
where scientists seek to hear from others so that they can make decisions 
informed by others’ perspectives and priorities. This category of beliefs is 
similar to the idea of “procedural fairness as voice” (van den Bos, 1999) as 
well as perceived cognitive empathy.

	• Shared values beliefs: These beliefs concern the extent to which a 
person believes another person shares their values and/​or identity. You 
should help others recognize that you share at least some aspect of how 
they see the world. In some cases, this can be communicated through 
shared membership in specific groups.

 

 

  

 

 

 



Zooming in on Strategy: Unpacking Goals and Objectives  43

Scientists’ Beliefs About Behaviors and Trustworthiness

Most behavior change research aims to reshape the beliefs of a priority 
audience, but it also makes sense to design communication activities 
that have the potential to affect communicators’ beliefs (i.e., scientists, in 
our case). For example, a science communication activity with the goal 
of helping scientists design new research might seek to gather a local 
community’s insights into whether a specific research path might be useful, 
acceptable, and feasible given available resources. In other words, the 
scientists would consult a community with the objective of updating the 
scientists’ own beliefs about risks and benefits, norms, and behavioral 
control. Genuinely consulting with others can help you update your own 
beliefs, ultimately helping you make better decisions. We will return to this 
idea throughout the book, but the following text provides an example of 
what this might look like.

Scientist 1:	� What do we want the people who come tonight to think and 
feel when they leave?

Scientist 2:	� I guess we want them to believe that we’re open to hearing 
their perspective, but our real objective is to give ourselves 
an opportunity to really hear what they’re thinking when it 
comes to the proposed research. We want to make sure we’re 
thinking clearly about the risks, benefits, and feasibility of 
our project.

Scientist 1:	� Don’t we want to tell them what we think about the risks 
and benefits of the work?

Scientist 2:	� We’ll share that, but this meeting is more about listening 
to make sure we’re not missing anything or thinking about 
things in a way that’s different from the community.

We appreciate your working through these complex theories. We 
recognize this language may be new and unfamiliar to you. As researchers 
and practitioners who work in science communication, we regularly 
experience how well things tend to work when people use a strategic 
approach grounded in research-​based best practices. We’ve also witnessed 
one time too many what happens when people don’t do the strategic work 
before diving into tactics. We encourage you to come back to this chapter 
to help ground yourself in strategy. It’s hard the first time you implement 
a strategic approach, but over time, you’ll become more familiar with the 
language and practice.

 

 



44  Science Communication for Scientists

In the next chapter, we’ll build on what you’ve learned about strategy 
to focus more on the audience piece. You can only be strategic if you 
understand who you want to reach. Consider that this entire chapter 
you’ve just read is focused on goals and objectives as related to people. It’s 
essential to understand who those people are, what they care about, what 
matters to them, and what is likely to influence them to think, feel, and 
ultimately behave differently as a result of their communication with you.

LET’S PRACTICE!

Campaigns Assessment

Step 1. By yourself or in a small group, pick a campaign or commercial 
by an organization, company, or some other actor (e.g., a charity or 
government). If you don’t have any favorites, consider searching the 
internet for one of these:

	 •	 Pfizer 2024 Superbowl Commercial—​Here’s to Science
	 •	 L’Oreal-​UNESCO for Women in Science Initiative

Step 2. Identify the key tactics used in the campaign, including any relevant 
behaviors, messages, styles, tone, source, timing, and channel choices.

Step 3. For the tactics identified, discuss what cognitive and affective 
objectives the campaign organizers sought to achieve. These might 
include targeting beliefs about risks and/​or benefits, social norms, self-​
efficacy, and trustworthiness. Do you think the organizers were effective 
in achieving their objectives? Might they have affected relevant beliefs in 
an unintentional way (e.g., by inadvertently communicating something 
like a risk or lack of trustworthiness)?

Step 4. Identify what behaviors, if any, the campaign sought to affect in 
a specific group. Discuss the degree to which the tactics and cognitive 
and affective communication objectives you identified might have been 
effective or ineffective.
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3
WHO’S YOUR AUDIENCE?

Our team of co-​authors didn’t just—​poof!—​decide that we wanted to 
write a textbook. Instead, our partnership on this project started as things 
in science often do—​colleagues sharing some coffees and laughs while 
attending a conference. We wanted to hatch a meaningful project together, 
but at that early stage, we didn’t know what. We knew, however, that if our 
low-​stakes brainstorming were to evolve into something tangible, it would 
need a clear strategy. And that meant we needed to identify an audience-​
specific behavioral goal.

It didn’t take us long to agree on a broad goal: we wanted to help 
scientists make evidence-​based, practical choices so that they can be 
effective communicators. This was a great start, but we needed to sharpen 
that goal. Specifically, we needed to entwine that goal with a priority 
audience. Through our collective research and teaching experience, we all 
knew that one specific audience urgently needs communication support—​
STEM graduate students. We also recognized that senior undergraduates 
and working scientists could benefit from our help as well. Now we were 
onto something. We had successfully identified our audience-​specific 
behavioral goal and could turn our attention to how we’d achieve it. We’ll 
spare you the details of how we moved through that next phase, but—​
drum roll please—​we decided that we could seek this goal, in part, through 
a clear tactic—​producing this textbook. Voilà!

Why did we share this story with you? It’s simple: it shows how 
identifying a priority audience is essential to a communication strategy. 
Moreover, it conveys how the priority audience and communication 
goal are inextricably linked. In Chapters 1 and 2, we introduced you 
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to our strategic science communication framework and explained two 
of the framework’s main ingredients: goals and objectives. In this last 
chapter of Section I, we focus on one more central ingredient to strategic 
communication: the audience.

As it turns out, devoting special attention to the topic of audience in 
relation to science communication is especially important. Scientists have 
long tended to think of any non-​scientist audience that they communicate 
with as the public. But what does that even mean? This mindset is based 
on a problematic—​and incorrect—​assumption: that there is a homogenous 
audience ready to receive, process, and act on scientists’ messages. There 
is not. Audiences are composed of individuals, and individuals’ beliefs and 
behaviors are driven by an amalgam of factors, only some of which are 
rational or logical.

People’s lived experiences uniquely influence their beliefs, and we’re 
all susceptible to cognitive biases that shape how we seek, process, 
and act upon our beliefs. In short, people are remarkably complex and 
idiosyncratic. It is simply not possible for a science communicator to 
successfully develop a one-​size-​fits-​all communication effort. Instead, good 
science communicators think carefully about who, exactly, they want 
to engage with their communication—​and why. They also design their 
communication to meet their priority audience where they actually are, 
not where scientists wish they would be.

This chapter has two main sections. In the first, we share some survey 
data to give you a macro-​level understanding of how Americans generally 
perceive science and scientists. We think it’s important that science 
communicators have an evidence-​based understanding of how Americans 
think and feel about science, because effective science communication 
begins with understanding your audience’s overall beliefs about science, 
specific scientific topics, and scientists themselves. In the second section, 
we teach you audience analysis, a widely used process that will help you 
better understand the audiences for your own communication efforts.

LEARNING GOALS

After reading this chapter, you will be able to …

1.	 Explain Americans’ general perspectives on science.
2.	 Understand the basic process of audience analysis.
3.	 Use audience analysis to develop a solid understanding of your priority 

and secondary audiences.
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What Americans Think About Science

Let’s start with a very basic question: What comes to mind when you think 
about science? Take a minute or two to write down what you immediately 
thought of. Done? Now reflect. Maybe you mentioned specific feelings or 
described the scientific process. This may seem like an odd exercise, but 
as scientists, we rarely consider what the term science means—​or, more 
importantly, whether non-​scientists view it the same way we do.

Over the last several years, a group of researchers (including the authors 
of this textbook) sought to understand how scientists and non-​scientists 
think about science. In 2015, the nonprofit organization ScienceCounts 
conducted several focus groups with public audiences in the United States 
to explore what words or phrases are commonly associated with science. 
Researchers found that a wide range of emotions surfaced during the 
discussions, ranging from fear to hope and boredom to joy. Following 
the focus groups, these researchers posed a similar question across several 
public opinion surveys. “Hope” emerged as the most commonly evoked 
emotion, chosen by nearly 50% of respondents, followed by “joy” (13–​
19%). Remarkably, among non-​scientists, “hope” remained the most 
frequently mentioned emotion across education levels and political 
ideologies.

In surveys of scientists, however, a different pattern emerged. While 
“hope” was common, scientists were more likely than the public to report 
“joy” (nearly 40% vs. 20%). These differences also varied by discipline. 
Scientists in basic research fields (e.g., math, physics, biology) favored 
“joy,” while those in applied research fields (e.g., engineering and social 
sciences) were more likely to respond “hope.” This distinction reflects 
two orientations: “hope” aligns with a payoff-​minded focus on science’s 
practical benefits, while scientists’ “joy” stems from a process-​minded 
appreciation of their daily research activities.

Now, look back to what you wrote earlier. Chances are you were 
more likely to mention the process of doing scientific research rather than 
its application or practical benefits. While it is important to share the 
joy, excitement, and enthusiasm you feel for the research you conduct, 
remember that your audience may not always connect with those same 
feelings.

Whatever Americans may feel about science, most have positive views 
about scientists, and they have for a long time. As of 2024, the Pew Research 
Center (2024) finds that 76% of Americans said that they had “a great deal” 
(26%) or a “fair amount” (50%) of “confidence in scientists,” compared 
to just 23% who indicate “not too much” confidence or “none at all.” 
Indeed, there are few groups in society for whom Americans have higher 
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regard than scientists, and these results are consistent with high regard for 
scientists around the world. Similarly, as of 2022, over 80% of Americans 
either “strongly agreed” (31%) or “agreed” (51%) that “scientific research 
is necessary and should be supported by the federal government” (National 
Science Board, National Science Foundation, 2024).

Many may find this widespread enthusiasm hard to believe given the 
real challenges that scientists face getting their advice adopted on specific 
issues such as climate change, vaccines, and genetic engineering. However, 
it is important to remember that even people who question scientists on 
these issues often claim that science is on their side rather than rejecting 
science outright.

Still, scientists must also acknowledge that Americans are not a 
monolith, and not everyone holds scientists in high esteem. Nearly a quarter 
of Americans express limited confidence in scientists, and confidence—​
as well as other indicators of science support—​is increasingly low with 
conservative audiences in particular (Pew Research, 2024; Gligorić et al., 
2025). Moreover, nearly 50% of Americans say that “science makes our 
way of life change too fast” (National Science Board, National Science 
Foundation, 2024), pointing to broader concerns about the pace and 
direction of scientific advancement. As concerns mount, scientists must be 
cognizant of this skepticism held by some audiences and work to address it.

Effective science communication begins with understanding your 
audience’s overall beliefs about science, specific scientific topics, and 
scientists themselves. The common advice to “know your audience” can 
be fruitfully expanded to “identify your priority audience(s) and learn 
more about them.” It is easy to spend time communicating with accessible 
audiences rather than those most critical to your goals. For example, 
scientists aiming to inspire young people to pursue science careers should 
focus on understanding the interests and perspectives of students, not 
teachers. Similarly, a scientist aiming to build trust in science must avoid 
speaking exclusively to those who already value science. Understanding 
audience perceptions, beliefs, emotions, and frames is far more valuable 
than knowing demographic details alone. It is often difficult to figure out 
what your priority audience thinks about science or scientists. Thankfully, 
there are resources to help you do this.

First, there are several resources that consistently track public attitudes 
related to science and scientists. The Pew Research Center, for example, 
often provides reports on Americans’ attitudes toward scientists and science 
issues. Similarly, the Eurobarometer project measures public attitudes in 
Europe on a number of science and technology issues, while the General 
Social Survey (GSS) has tracked U.S. public opinion on science issues since 
1970. A more recent dataset tracking perceptions of science and scientists 
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across 68 countries was published in 2024 (Cologna et al., 2025). Beyond 
these broad issues, the Yale Program on Climate Change Communication 
has measured public attitudes related to climate change since 2009. 
Since 2020, the Civic Health and Institutions Project, a 50 State Survey 
(CHIP50) conducts surveys related to public health and policy (www.
chi​p50.org/​). In addition to these publicly available datasets, there are 
several academic journals that publish research on science communication, 
specifically on topics such as public attitudes and opinion. These include 
Public Understanding of Science, Science Communication, Journal of 
Science Communication, International Journal of Science Education, 
Part B, Environmental Communication, and Risk Analysis. Finally, you 
might also consider connecting with social scientists at your university, 
who can offer valuable perspectives and help interpret the broader context 
surrounding these public perceptions.

Audience Analysis

Now that we have oriented you to how Americans think about science 
and scientists, we want to provide some practical guidance to help you 
better understand the audiences you want to reach. With that in mind, 
the remainder of this chapter explores audience analysis, a tried-​and-​true 
method for doing just that.

What is Audience Analysis?

Audience analysis refers to the process of finding and interpreting 
information about the intended recipients of your communication. It is 
the process that transforms a communicator’s initial nebulous ideas about 
their audience into evidence-​based, realistic pictures of who these specific 
people actually are. It helps communicators understand the essential 
characteristics of their priority audience, including their experiences, 
interests, needs, beliefs, and current behaviors. The audience analysis 
process should inform all the choices you make about communication 
tactics, such that your selections are likely to resonate with your priority 
audience and maximize your ability to reach your communication goal. 
Ultimately, the more intimately and specifically you—​the communicator—​
can understand your priority audience, the more likely your communication 
efforts are to succeed.

Audience analysis is a widely practiced activity that is used across 
numerous disciplines and professions. Whenever a communicator needs to 
connect with a group of people in order to influence behavior—​whether 
selling coffee, registering voters, or encouraging parents to vaccinate their 
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children—​audience analysis can help make these connections. Given its 
wide use, it’s not surprising that explanations of the audience analysis 
process vary in terminology and steps, but the core principles remain the 
same. We don’t get hung up on these differences here, and instead focus on 
ensuring that you become familiar with the core principles. We encourage 
you to seek out additional resources that further explain the audience 
analysis process. We especially like the audience analysis guide created as 
part of the Breakthrough Action Project (SBC Compass, 2013), led by the 
Johns Hopkins Center for Communication Programs, but there are many 
other similar guides available.

In the remainder of this section, we describe the three main parts of the 
audience analysis process. We also use our hypothetical OSS to provide 
examples, with the hope that this will make it easier for you to conduct 
your own audience analysis to support your communication activities. We 
conclude by offering some final tips and considerations about audience 
analysis.

Audience Analysis Step #1: Identify the Priority Audience for Your 
Priority Goal

We’ve said that your communication goal needs to be entwined with a 
specific audience. You can’t have one without the other. Communicators 
often identify a broad goal and then hone that goal through the process 
of connecting it to a priority audience. With that in mind, the first step 
when conducting an audience analysis is to brainstorm a list of potential 
audiences connected to your communication goal. At this stage, you 
should seek to be as comprehensive as possible. Think of all the potential 
audiences that are—​or could be—​related to your communication goal. 
As an example, let’s go back to our friends at OSS, who seek to boost 
enrollment in OSS undergraduate programs. While brainstorming, OSS 
might have identified the following groups as potential audiences: high 
school students, high school teachers, high school advisors, high school 
administrators, high school students’ family members (including parents/​
caregivers and siblings), students’ friends, and so on.

The next step of the audience analysis is to sift through this list to 
distinguish the priority audience (i.e., primary or target audience) and 
secondary audiences (i.e., influential audiences). A priority audience is 
the specific group of people whose behavior must change to meet your 
communication goal. Identifying a priority audience can sometimes be 
difficult, but it’s a step that is essential to enacting a successful communication 
strategy. Until you identify your priority audience, you cannot progress 
your communication efforts. The priority audience for OSS is high school 
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students because their communication goal is to increase the number of 
talented high school students from across the country who enroll in OSS 
undergraduate programs.

Secondary audiences are people or groups who strongly influence the 
priority audience’s behaviors. To identify secondary audiences, consider 
the following questions: Who influences the priority audience’s behaviors, 
positively and negatively, and who influences the priority audience’s 
decision-​making as it relates to the goal behavior? A couple of OSS’s key 
secondary audiences are high school science teachers and high school 
guidance counselors.

There are some other useful ways to think about how to identify 
your priority and secondary audiences within the context of science 
communication. One approach is to think about groups of people based 
on their different occupational or societal roles. For example, these could 
include policymakers, journalists, and media professionals; students 
and educators; scientific peers and experts; and industry and business 
professionals. In the case of OSS, they are most focused on students 
and educators. Another method is to consider potential audiences’ level 
of interest (Longnecker, 2023) in the scientific topic at hand. You might 
segment audiences in terms of those that are (1) interested, (2) unaware, 
(3) uninterested, or (4) skeptical. OSS, for example, might reach out to 
high school students that are already interested in obscure science, but their 
main focus should be those who are unaware but could potentially become 
interested—​since their goal is to increase college enrollment in OSS.

Audience Analysis Step #2: Identify the Priority Audience’s 
Characteristics

Once you identify your priority audience, zoom in and develop an 
increasingly detailed understanding of what makes them tick. This may 
sound intimidating at first, but fortunately there are many well-​established, 
evidence-​based ways to do this. Let’s consider some of these approaches 
(see Table 3.1).

Demographics. You’ve probably heard the term demographics before.  
That’s because it represents the most basic method of understanding  
people. Demographics are commonly used to provide basic descriptors  
of individuals, including age, education, marital status, income, gender,  
and so on. Demographics are a good starting point for making sense  
of your potential audiences, but that’s about it. They are quite limited  
in the range of insights they offer about who people are. For OSS, the  
relevant demographic information for their priority audience—​high school  
students—​would include age (15-​ to 18-​year-​olds) and education (enrolled  
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in high school). The best starting resource for demographic analysis is the  
U.S. Census (www.cen​sus.gov).

Geography. Geography is another basic way to understand your potential 
audiences. This method is just as simple as it sounds; it is concerned with 
where people live. Depending on your communication goal, it may be useful 
to think about your audience in terms of where they reside, ranging from 

TABLE 3.1 � Overview of Audience Characteristics

Geography 	• Neighborhood block
	• Neighborhood
	• District
	• City
	• State
	• Region
	• Country
	• Continent

Demographics 	• Gender
	• Age
	• Education
	• Ethnicity
	• Religion
	• Income
	• Marital status
	• Household size
	• Occupation
	• Language(s)

Psychographics & 
Lifestyle

	• Values
	• Interests
	• Activities & hobbies
	• Needs & concerns
	• Hopes & desires
	• Personality traits

Communication 
Preferences

	• Sources of information about science
	• Sources of information about health
	• Frequency of engagement
	• National vs. local sources
	• Where audience spends time
	• Where audience interacts with peer groups

Issue-​specific 	• Knowledge of issue
	• Attitudes toward issue, including risk and benefit beliefs
	• �Normative perceptions, social support, and peer group 

dynamics
	• Self-​efficacy, agency, and control beliefs
	• Trustworthiness beliefs
	• Practices & behaviors related to issue
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smaller areas to larger ones (e.g., neighborhood blocks, neighborhoods, 
districts, cities, states, regions, countries, continents). You might also 
consider their geodemographics, including both their demographics and 
geographic location. If you consider where an audience lives along with 
some demographic characteristics, you can generate somewhat more useful 
information to integrate into your communication efforts. For example, 
people who live in the Hamptons on Long Island, New York, tend to have 
high income and education levels. In the case of OSS, they might focus 
their communication strategy on different regional geographies of the 
United States, considering any valuable geodemographic insights about 
high school students in these areas.

Psychographics. A term and approach developed by advertising 
professionals in the 1960s, psychographics move audience analysis 
beyond the simple descriptors provided by demographics and geography. 
Psychographics help communicators identify characteristics that describe 
people in terms of underlying psychological criteria such as personality, 
values, interests, and so on. A psychographic approach to understanding 
audiences provides a richer understanding of who people actually are and 
what motivates them. Considering psychographics can help reveal deep 
insights about your priority and secondary audiences, such as the passions 
that move them to act, the pain points that constrain them, the biases that 
shape their thinking, and the hopes they have for the future. For OSS, 
taking a psychographic approach to audience analysis might reveal an array 
of insights about their primary audience that they could use to design their 
communication strategy. For example, they could learn that their priority 
high school students see themselves as high academic achievers, deeply 
value curiosity, take pride in their work ethic and ambition, care about the 
health of the natural environment, and seek to improve the world through 
their professional accomplishments. The more clearly you can identify the 
lifestyle of your primary audience, the better. However, keep in mind that 
communication cannot change most psychographics: people’s personalities 
and values can affect the impact of communication, but not be affected by 
communication. In other words, they’re factors to consider, not ones that 
you want to try to change.

Communication preferences. It is also helpful to take heed of how 
your priority audience communicates, especially how they obtain 
information related to the topic of your communication. Regarding 
science communication, seek to identify their main sources of information 
about STEM and health issues. Through what channels do they seek this 
information (e.g., podcasts, news media, social media, academic journals, 
specific interpersonal communication activities)? In what contexts do 
they seek this information? Understanding the pipelines through which 
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your priority audience engages with your communication topic will help 
you determine how best to reach them with your communication efforts. 
It’s important to develop a sense of where and when they may be primed 
to interact with your messages. Through their audience analysis, OSS 
might find that their priority audience is most likely to seek, process, 
and share information about science through podcasts, social media, and 
interpersonal exchanges with their classmates and science teachers. They 
might also learn that guidance counselors are these students’ main source 
of information on how science might connect to their educational and 
career paths.

Issue-​specific beliefs and feelings. The last dimension of audience 
analysis to consider is—​like psychographics and communication 
preferences—​quite useful. In short, learn as much as you can about your 
priority audience’s beliefs about your goal behavior. Initially, simply figure 
out how familiar they are with the goal behavior. Investigate what they 
believe about the behavior and potential origins of those beliefs, including 
whether these come from direct experiences, conversations with others, 
or some form of media. As discussed in the previous chapter, however, 
the fact that someone demonstrates an understanding of scientific ideas 
like how gases from fossil fuels and other sources can trap heat in the 
atmosphere doesn’t mean that they will buy an electric vehicle or install 
solar panels. It is therefore important to further explore the full range of 
things someone can believe about a behavior, including beliefs related to 
risk and benefits, social norms, efficacy, and the trustworthiness of people 
associated with the behavior. Of course, you also want to understand 
their current practices and behaviors as they relate to the key issue. 
The Six Americas project (Leiserowitz et al., 2009) is a high-​profile 
and instructive example of issue-​specific audience analysis. Through 
nationally representative surveys, a team of social scientists identified 
six different segments of Americans—​alarmed, concerned, cautious, 
disengaged, doubtful, and dismissing—​that represent distinct audiences 
according to their beliefs about climate change (www.clima​teco​mmun​icat​
ion.yale.edu). The Six Americas framework is used by climate educators 
and communicators throughout the United States to shape more effective 
engagement on climate change with different sectors, interest groups, and 
audiences. Coming back to OSS, they might determine that their priority 
audience is largely unaware of obscure science and therefore doesn’t yet 
know much about the field. Their priority audience, in this case, hasn’t 
yet formed beliefs about obscure science, nor have they considered their 
interest in it or suitability for it. These insights are especially valuable to 
OSS for refining their communication strategy.
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Ways to Identify Characteristics of a Priority Audience

As scientists-​in-​training, you are learning different research methodologies 
and becoming skilled with the tools and processes that drive careful 
investigation. You can—​and should—​apply the research mindset you’re 
developing to conduct science to audience analysis. When possible, seek 
out, sift through, and apply insights from secondary data. Be sure to judge 
its veracity in the ways you would scientific data (e.g., Is the data valid 
and reliable? Is the source of the data impartial?). In many cases, careful 
acquisition and application of secondary data will reveal rich pictures 
of your priority audience. You should consider insights that come from 
varied research methodologies, learning from data that emerged from 
both quantitative methods (e.g., surveys, social listening, web analytics, 
etc.) and qualitative methods (e.g., interviews, focus groups, community 
dialogues, etc.).

We strongly recommend that you reach out to a research librarian at 
your university or college and ask for their assistance to find relevant 
secondary data. Tell them you want to learn more about your audience, 
then let them co-​pilot your investigation. There may also be circumstances 
where you have the opportunity—​or need—​to conduct primary research to 
learn more about your priority audience. Such circumstances can be quite 
exciting, but please ensure you involve colleagues with the appropriate 
expertise to design and oversee primary research.

Audience Analysis Step #3: Identify Barriers

It’s essential to understand what barriers might impede your priority 
audience from embracing your message. You will likely unearth barriers 
during the second step of the audience analysis, but please also devote 
specific time and effort to this important task. Let’s consider some common 
barriers that you should look for.

Negative experiences. Some people may have had negative experiences 
that influence how they approach an issue. These experiences can 
make them resistant, reactive, skeptical, cynical, or even hostile to a 
communicator and their message. For example, someone who may have 
had one memorably bad experience with a doctor at some point may now 
avoid the healthcare system and resist communication that urges them to 
seek medical treatment.

Misconceptions. Some audiences may have inaccurate, incomplete, or 
warped beliefs about an issue that can get in the way of their ability to 
attend to a communicator’s message. For example, if a person strongly 
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believes that vaccines cause autism, they are unlikely to trust an official 
seeking to get parents to vaccinate their children.

Fear. Some audiences may have amplified fear—​or even dread—​
associated with certain issues. This heightened fear can make them 
assume that a change a communicator wants is likely to bring negative 
consequences. Residents of a community who, for example, have been 
historically subjected to environmental racism may mistrust a government 
official proposing new environmental initiatives, fearing that the changes 
would further harm them.

Habits. Some audiences may resist changes to their well-​established 
patterns of thought and behavior. Their habits may align with what they view 
as strong, established norms. For example, a group of fishermen that have 
always used a certain method to catch lobsters may oppose a carcinologist 
seeking to persuade them to change their lobster harvesting techniques.

Other Tips for Audience Analysis

When conducting audience analysis, it’s essential to follow the three main 
steps we’ve outlined: identify your audience, develop an understanding 
of their characteristics, and pinpoint any barriers that may make them 
resist your behavioral goal. In addition to following this process, there 
are several other things you can do to make your audience analysis more 
effective. Let’s walk through some of the most important ones.

Identify a secondary audience. As mentioned above, your audience 
analysis may reveal that you must engage multiple audiences to accomplish 
your communication goal. For example, OSS identified high school 
students as their priority audience, but high school teachers were identified 
as an influential audience as well. When this happens, conduct an audience 
analysis of both your priority and secondary audiences to help determine 
the extent to which different communication tactics may be needed. For 
example, there may be important differences between these audiences in 
terms of their communication preferences, psychographics, and views 
of the issue at hand, in which case you would need to develop distinct, 
albeit complementary, communication tactics. It is especially crucial to 
thoroughly engage with a secondary audience when it holds significant 
influence on how your priority audience thinks, feels, and acts regarding 
the issue that is core to your communication goal.

Develop a priority audience profile. At the end of the audience 
analysis process, you might develop a profile of one imagined member 
of your priority audience (George, 2023). This step helps humanize your 
priority audience and brings you even closer to understanding them. 
A profile typically consists of a few paragraphs that synthesize the data 
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you collected, and it is accompanied by a name and a realistic photo or 
drawing. A profile can help bring your priority audience to life, helping 
you and your collaborators feel more connected with them. When time 
and resources permit, it can be valuable to create multiple profiles.

Monitor your priority and secondary audiences. Contrary to the cliché, 
people do change. Circumstances evolve, and the needs and beliefs of your 
priority and secondary audiences can shift. Communicators, therefore, 
need to monitor their audiences so that they can tweak their approaches 
as necessary. Curate your audience analysis as new information comes to 
light. Staying informed and up to date on the latest trends among your 
audiences is one straightforward way to detect meaningful shifts. Look for 
updates within secondary data sources that informed the original audience 
analysis process and periodically search for new relevant secondary data 
sources. Also consider how you can obtain feedback about your audiences 
through primary data. More formal approaches like conducting surveys 
and focus groups can be especially helpful, but you can also use more 
accessible methods, such as observing how your audiences engage with 
your communication tactics or, if applicable, interpreting various web 
analytics (e.g., email open rates, website traffic, clicks and shares on social 
media posts).

Some logistical considerations. The audience analysis process exists on 
a spectrum, from simple and inexpensive to complex and more costly. We 
want you to know that any effort you put toward better understanding your 
priority audience—​and secondary audience—​will be extremely helpful. If 
you are working as a solo communicator, you may not have the capacity 
or resources to maximize the audience analysis process. That’s fine. Do 
what you reasonably can to become more mindful about your audience 
and remember not to treat them as a monolith. Instead, thoughtfully 
design your communication in ways that will resonate with them and meet 
their needs.

If you are part of a team, your team—​or a portion of it—​should 
participate in the audience analysis process, ideally such that different areas 
of expertise are represented. For example, the audience analysis team might 
consist of a scientist, communication specialist, and administrative staff 
person. A more representative composition will ensure a broader array of 
perspectives and talents are integrated into the process. Larger, team-​based 
communication efforts might devote weeks or even months to the audience 
analysis process, while smaller-​scale efforts might not be able or need to 
devote as much time. The amount of time it takes to conduct an audience 
analysis also depends on the communication issue. If the communicator 
is seeking a complicated behavioral goal among a particularly complex 
audience, then it will take more effort to complete the process.
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In sum, remember that your priority audience members do not exist 
in isolation. They are family members, friends, colleagues, volunteers, 
worshippers, hobbyists, and so on. They belong to communities. They 
belong to cultures. They belong to interest groups. All of these identities 
are real and will impact how audience members respond to your 
communication efforts—​and, ultimately, the extent to which they connect 
with your communication goal. The more fully you understand and 
embrace the complexities of your priority audience, the more likely your 
communication will be effective.

WONK BOX

Priority audience: The specific group of people whose behavior must 
change in order to achieve a communication goal. This group of people is 
sometimes also referred to as the priority or intended audience.

Secondary audience: People who significantly influence the priority 
audience’s behaviors.

Demographics: Statistics that describe the characteristics of a priority 
audience (e.g., age, gender, race, income, marital status, education level, 
etc.). Demographic data is commonly used to understand and segment 
audiences for research, policymaking, and marketing.

Psychographics: Characteristics that describe people in terms of their 
psychological criteria, such as personality, activities, values, and 
interests.

LET’S PRACTICE!

Getting to Know Your Audience

In this exercise, practice asking and answering the kinds of questions that 
reveal potentially useful insights about a priority audience. Start by identifying 
a communication goal. Don’t overthink it—​just choose something that 
complements your area of expertise. Think about who a priority audience for 
your goal might be. Once you have a priority audience in mind, answer the 
following questions about them. Jot down your answers and see what you 
come up with.

	• What does the priority audience believe about the topic?
	• What positive or negative experiences might the priority audience have 

related to the topic?
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	• What attitudes, biases, and perspectives might the priority audience hold 
about the topic?

	• What misconceptions might the priority audience have about the topic?
	• What are the information needs of your priority audience? Do they require 

certain accommodations, such as visuals or background information?
	• What is your relationship with the priority audience, and how will that 

impact the style of your communication?
	• In what ways are you—​the communicator—​similar to your priority 

audience? How are you different?
	• What positions do your priority audience hold broadly (e.g., leaders, 

decision makers, etc.) and how are these related to the topic?
	• To what extent does your priority audience perceive you as trustworthy?
	• What authorities or information sources do your priority audience value?
	• How is your priority audience most likely to receive you (e.g., welcoming, 

hostile)?

Once you’ve finished, engage in some reflection about this process. Consider 
these questions:

	• What questions were easy for you to answer?
	• What questions were difficult?
	• What questions need deeper investigation, potentially requiring secondary 

or primary research?
	• How much more in touch are you with the lifestyle of your priority 

audience?

*Some of the questions in this exercise are inspired by Callison & Lamb 
(2004).
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4
DESIGNING EFFECTIVE MESSAGES

What should we say? How should we say it? Where? Who is the best source? 
Should we even say anything? How should we present ourselves? When 
should we show up? These are all questions that strategic communicators 
should ask themselves before communicating because any interaction in 
the real world has the potential to communicate something (Watzlick et al., 
1968). By now, building on the previous chapters, we hope you know 
that the answers will flow from your behavioral goals and cognitive and 
affective objectives. Put differently, choices about how to communicate 
depend on what you want people to do—​and what beliefs and feelings 
underlie those behaviors.

That said, message design holds a challenging place in any discussion 
of communication. On the one hand, message design is central to 
communication planning. On the other hand, it’s essential to avoid 
overstating the role that specific messages play in the overall process of 
effective communication. We experience communication in context, and 
people can experience the same messages quite differently. And even a great 
message isn’t (usually) going to solve anyone’s long-​term communication 
goals. Similarly, while this chapter frames research as a tool for listening 
to audiences in order to design better messages, we have already noted that 
listening is equally a tool to help communicators update their own beliefs 
with the goal of changing their own behavior. We do not focus on using 
listening as a tool for scientists to consult on their research choices here, 
but we will return to this topic in later chapters.

Overall, communicators should see well-​designed messages as the tip 
of the iceberg that supports all the hard work that goes into being an 
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ethical and effective social actor. In this chapter, we’ll explore why it’s 
crucial that you view the messages you intend to share as part of a long-​
term communication strategy. Doing so will increase the efficacy of your 
messages and help you avoid sending unintentional messages. In this 
regard, we continue to highlight the reality that we don’t just send messages 
through the words we use; we convey messages through our full range of 
communication tactics, including our behavior, tone, style, timing, choice 
of channels, and who we choose to act as our source for communication.

LEARNING GOALS

After reading this chapter, you will be able to . . .

1.	 Understand how messages fit into a long-​term strategy.
2.	 Explain how informal and formal research can bolster message design.
3.	 Design effective messages.
4.	 Recognize how asset mapping can help identify different contexts for 

your message.

Designing Messages for Long-​Term Impact

Strategic communicators choose messages because they want an audience 
to believe or feel something that they expect will increase the likelihood 
of an achievable behavioral goal. In Chapter 1, we discussed how some 
communicators intentionally or unintentionally use heuristic cues to nudge 
people into specific behaviors without changing what they think or feel in 
the long term (Thaler & Sunstein, 2008). This might involve, for example, 
dressing an actor in a white lab coat to quickly communicate expertise, 
or trying to evoke disgust by showing a gross image. Such cues can be 
useful and ethical when the nudge is carefully done and based on reality. 
However, any science communicator interested in making a long-​term 
impact needs to think beyond nudges.

A systematic, cumulative approach to communication—​the approach 
we emphasize in this book—​means taking the ideas discussed in previous 
chapters and turning them into compelling messages that speak to the 
range of beliefs and feelings that seem most likely to affect your audiences’ 
behaviors. Compelling messages, in this regard, include those that motivate 
and enable your audiences to engage with the content you share in ways that 
allow them to update what they think and feel. Strategic communicators 
must therefore conduct research to identify both what beliefs and feelings 
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are most likely to shape behavior as well as how to motivate priority 
audiences to engage with the relevant content.

Research as Listening for Designing Messages

Part of being an ethical strategic communicator means being intentional 
about our communication choices, including choices about message 
design. Among other things, this requires seeking information that allows 
you to ensure you are behaving in the best possible way and then using that 
information to ensure that you are communicating effectively. For example, 
a group of psychology researchers might start with a tentative goal—​
getting clinical psychologists to consider implementing a new treatment—​
but learn through listening that clinicians worry the proposed approach 
may not work as expected. Some researchers might see clinicians’ worry as 
a barrier to overcome and design messages meant to downplay the risks. 
However, an ethical strategic communicator would explore whether the 
concern has merit and consider updates to their proposed treatment.

On the other hand, if these psychology researchers found that clinicians’ 
concerns seem to be unfounded, then it might still make sense to update 
their communication efforts to more directly address the concerns. 
Similarly, the researchers might learn through their research that their 
messages were ignored or dismissed because they weren’t created in a way 
that was consistent with the culture of the clinicians, helping them realize 
they need to adapt their message to that culture. Ultimately, audience 
research, as a form of systematic and intentional listening, can serve a set 
of two related goals: it can help us make decisions about both our research 
and how to communicate. This chapter largely focuses on the second goal.

Chapter 3 explored what we know about how people think and feel 
about science and science-​related topics and argued that such research can 
be understood as a broad effort to listen to what others in society think, 
feel, and do. We also argued that there are large gaps in the topics about 
which we have data. We typically know very little about what specific 
groups think about many of the behaviors we might want people to 
consider. For example, an entomologist who wants a particular group of 
farmers to try out a new farming technique will rarely have detailed data 
about what those farmers think and feel about that technique. They will 
be even less likely to have the type of quantitative and qualitative data that 
companies and politicians get from testing out different messages that they 
think might work. That said, all is not lost; there are often ways to use 
formal or informal research to collect information that can help science 
communicators make communication choices.
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Formal Research

In ideal communication situations, science communicators have the 
opportunity to conduct formal research to gain a deeper understanding of 
their audience. By formal research, we mean the process of systematically 
conducting interviews, surveys, case studies, or other forms of observation 
to develop an understanding of what priority groups think, feel, and do 
in the context of a particular goal behavior (Fishbein & Azjen, 2010). 
Understanding what your audience thinks and feels is part of what it 
means to “know your audience,” and knowing how these beliefs and 
feelings are connected to goal behaviors allows communicators to decide 
how to communicate (Berger, 2020). Such research requires resources, but 
the investment can pay off in more focused communication.

Formal research done before designing a campaign is often called 
formative research (Dillard et al., 2007). Building on Chapter 3, this might 
mean identifying or collecting survey data in which people in your priority 
audience are asked about what risks and benefits they see in a behavior, 
their perceptions about the degree to which they see a behavior as normal 
and expected, and the degree to which they believe they have the skills 
and resources needed to do a behavior (i.e., key variables in the Integrated 
Behavioral Model). Questions might further be asked about the degree 
to which they see the scientists recommending the behavior as capable, 
caring, and honest (i.e., trustworthy, as defined by the Integrative Model 
of Organizational Trust).

A qualitative approach to collecting similar information (Silverman, 
2017) might involve interviewing relevant people to gauge their thinking 
about a behavior in terms of its risk and benefits, normalness, and feasibility, 
as well as their beliefs in the trustworthiness of key actors. An advantage 
of qualitative approaches is that they can help researchers understand the 
cultural context of peoples’ beliefs and feelings in a deeper way and assess 
the beliefs of smaller or hard-​to-​reach groups where quantitative research 
isn’t feasible.

Those with really robust resources can conduct social science experiments 
using potential messages to see if they affect desired beliefs, feelings, and 
overall behavioral willingness. Such experiments are the bread and butter 
of communication research, but they take time, expertise, and money to 
do well. That said, most of this work is done online and in hypothetical 
contexts, so it can be difficult to know if any effects found are generalizable 
to the real world (see, however, Issenberg, 2012).

The challenge of doing high-​quality formative research may seem 
discouraging, but keep in mind that, if communication were easy, 
companies wouldn’t spend billions of dollars on it (and still produce many 
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flops). It’s useful to think about communication research as increasing the 
probability of success, rather than guaranteeing it. Research can also help 
you avoid costly failures. For example, you might find that a message you 
think is funny or interesting is considered obnoxious or boring by others.

We encourage you to seek out existing research that can help you build 
a better understanding of the audiences with whom you seek to connect. 
As noted in the previous chapter, there are many existing resources you 
can draw on, and while we can’t list all of them here, we want to share 
a few. Peer-​reviewed academic journals, such as Science Communication, 
Public Understanding of Science, and Journal of Science Communication, 
focus broadly on science communication. You might also want to 
explore communication research on particular topic areas in journals like 
Environmental Communication or Health Communication. In the area of 
climate change communication, there are many resources that can help 
you build an understanding of audience perceptions. For example, the Yale 
Program on Climate Communication (climatecommunication.yale.edu) 
provides information about a wide range of resources on the subject. With 
an abundance of existing sources available online, it’s easier than ever to 
do some homework, find out what exists (you may be surprised by just 
how much there is!), and use existing information as a starting point.

Informal Research … Still Great

Given the limited availability of resources, most science communicators 
need to develop their messaging based on informal research, the process of 
drawing on current or past experiences and other forms of non-​systematic 
information gathering to develop an understanding of what priority 
groups think, feel, and do in the context of a goal behavior. Informal 
research encompasses everything science communicators can glean from 
their conversations with relevant actors, experience, theory, and logic. 
One key reason for ensuring a diversity of perspectives and experiences 
in organizations is to increase access to a broad range of such insights. 
Intentionality doesn’t require full knowledge; it just requires doing the best 
you can to make the best possible choices given what you know about the 
audience. A key caveat is that strategic science communicators need to do 
what they can to listen to priority audiences and consider those audiences’ 
needs and interests before they communicate.

There’s no substitute for experience and building substantive relationships 
with the types of people with whom you want to communicate. After all, 
communication is relational, not simply transactional. Such relationships—​
if they are genuine and substantive—​should give you insight into what 
key others are thinking when it comes to whatever goal behaviors you 
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think you might want to prioritize. For example, scientists who want to 
encourage more kids from a specific group to enroll in advanced high school 
science classes might initially strive to have meaningful conversations 
with relevant teachers and parents. This would facilitate discussions of 
the students’ beliefs about the benefits or risks of taking science classes, 
what’s normal and expected of kids like them (i.e., social norms), and their 
ability to enroll and succeed in those classes (i.e., agency and self-​efficacy). 
It might also be valuable to know what the potential students think of 
the other students they expect to interact with and the teachers who lead 
science classes. Over time, such scientists would want to ensure that they 
use these interactions to find ways to build up their firsthand knowledge of 
how students are thinking about advanced science classes.

Imagine now that the scientists find that students in their priority 
group already believe that taking science classes would be beneficial. 
However, they also learn that students seem to be worried about their 
ability to succeed and believe that the students and teachers they’d 
interact with aren’t like them in terms of background and values. In this 
case, the scientists might adjust their focus, shifting from extolling the 
benefits of advanced science courses to helping students recognize their 
ability to succeed and better understand the shared backgrounds of the 
students and teachers.

It’s also possible that the students’ concerns are valid—​the advanced 
science courses may be more difficult than they can currently handle, 
and the people who take those courses may have substantially different 
backgrounds and values. In this case, messaging might not allow the 
scientists to achieve their initial goals. This might instead be a case in 
which they need to update their goals. For example, they might consider 
how to create a situation in which their priority students can succeed and 
be around people who share their values. Among other tactics, they might 
establish a study group for students who share similar values and identities, 
and encourage students to participate both to make the course feasible and 
ensure the students experience being part of a supportive community.

In each scenario, conducting informal research allows science 
communicators to adapt their approach to match the context. The 
examples highlight the value of drawing on relationships and experience 
to make educated inferences about what audiences believe about potential 
communication objectives such as the risks and benefits of a behavior, the 
degree to which a behavior is normal and expected, whether a behavior is 
feasible, and whether proponents of a behavior are trustworthy (Fishbein 
& Ajzen, 2010). Only once you have an informed understanding of what 
an audience already believes can you begin planning message content.
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Message Content

As formal and informal research is conducted, strategic science 
communicators should begin the process of communication planning. 
This involves thinking about what information you want your message to 
share. One way to start is to create an inventory of information related to 
your priority goal behavior. As shown in Table 4.1, building on Chapter 2, 
taking this type of inventory allows you to systematically work through 
the types of risk and benefit information, normative information, efficacy 
information, and trustworthiness information you could share with your 
audiences. This should typically be done alongside research, as research 
may provide ideas for potential messages and the inventory may suggest 
topics about which to ask priority audiences.

The point of listing everything you could say isn’t to make a list of 
everything you should say; it’s to create a pantry of message ingredients 
that you could include in a fully formed message. COMPASS Science 
Communication, a long-​running and important provider of communication 
training in the United States, does a version of this focused largely on benefit 
and efficacy information with their “message box” activity (COMPASS, 
2020). Similarly, the Alda Center for Communicating Science has the 
JAM (“Just a Minute”) tool, which asks users to list their audience, goals 
and objectives, value propositions, obstacles, and tactics. At the end of 
Chapter 7, we take a more in-​depth look at the JAM tool. Both are good 
places to start for quick communication planning.

For more in-​depth communication planning, however, we suggest 
expanding your focus to the full range of beliefs that a person could have 
about a behavior, as discussed above (i.e., risk and benefit beliefs, etc.). 
These beliefs represent your messages’ potential cognitive and affective 
objectives. Table 4.1 outlines each type of belief as well as examples of the 
type of information that you might communicate.

Asset Mapping

Once you have laid out the potential components of a message, it is worth 
thinking more about the contexts in which a message could appear. We’ll 
call the process of identifying potential contexts for communication 
efforts asset mapping. This activity involves systematically identifying the 
communication resources you have available. These assets, in turn, help 
you make decisions about what messages you can realistically share, given 
your resources. Rooted in the literature of community development and 
participatory research (Lightfoot et al., 2014), the idea of asset mapping 
takes a positive view of potential resources that could support a strategy 
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TABLE 4.1 � Questions and Example Responses for Use in Taking an Inventory of 
Potential Communication Messages

Potential Belief-​Relevant Information Examples

• Benefits: What could we say about the probability, size, and timing of the 
benefits of the behavior we are asking people to consider?
• How is a benefit likely to be useful 

to myself, my group, or society?
• � Installing a heat pump saves you 

money in the medium term.
• � Flossing makes your breath smell 

better.
• How is a benefit likely to be 

(a) enjoyable or (b) satisfying?
• � Electric vehicles are fun to drive.
• � Drinking less alcohol helps you have 

deeper relationships.
• � Pursuing a science career is satisfying.

• What could we say about the degree 
to which the goal behavior is likely 
to improve the fairness of how a 
benefit is distributed?

• � Buying fair trade coffee increases 
the economic benefits to small-​scale 
farmers in developing countries.

• Risks: What could we say about the probability, size, and timing of the 
degree to which a behavior we are asking people to consider helps reduce or 
mitigate a risk?

• How is mitigating or reducing the 
risk likely to be useful to myself, 
my group, or society?

• � Eating less meat reduces the risk of 
climate change.

• � Turning off your outdoor lights at 
night keeps you from disorienting 
migrating birds.

• How is mitigating or reducing the 
risk likely to be (a) enjoyable or 
(b) satisfying?

• � You’ll feel great if you reduce your 
use of fossil fuels.

• � It feels really satisfying to know 
that you’re not contributing to 
deforestation when you buy certified 
wood products.

• To what extent is mitigating or 
reducing a risk likely to improve the 
fairness of how a risk is distributed?

• � Using domestic solar and nuclear 
energy reduces the risks of climate 
change in poorer countries.

• Descriptive norms: How is a 
behavior we are asking people to 
consider currently or increasingly 
normal or frequent among groups 
of people that matter to the priority 
audience?

• � More and more people in this town 
are turning to reusable bottles.

• � Most students drink responsibly or 
not all on the weekends.

• Injunctive norms: How is a 
behavior we are asking people to 
consider currently or increasingly 
expected among groups of 
people that matter to the priority 
audience?

• � People in this community expect their 
neighbors to make environmentally 
responsible decisions about how they 
fertilize and water the plants in their 
yards.
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Potential Belief- Relevant Information Examples

• � Agency: In what ways is the goal 
behavior something over which the 
priority audience has the authority or 
responsibility to enact?

• � It’s up to people like you to write to 
your civic leaders to enact evidence-​
based rules about traffic-​calming 
measures.

• � It’s everyone’s role to demand safe 
workplaces for all.

• � Self-​efficacy: To what degree is the 
goal behavior something for which 
the priority audience has the skills or 
capacity to enact?

• � It only takes a few minutes to get 
vaccinated.

• � Most students can learn math if they 
put in the time.

• � Collective efficacy: To what extent 
does a group relevant to the priority 
audience have the skills or capacity to 
enact the goal behavior?

• � Similar communities have found 
ways to work together to reduce the 
food waste they send to landfills.

• � A number of similar countries have 
reduced emissions by following these 
steps.

• � Ability: How do we have the 
expertise needed to provide advice 
related to the goal behavior?

• � We worked with a group of leading 
scholars from X university on this 
project.

• � Benevolence: What motives drive 
our desire to conduct research 
and provide guidance on the goal 
behavior?

• � We chose this project because there’s 
a big need to better understand how 
to help communities make informed 
decisions about X.

• � Integrity: What have we done to 
ensure that our research and guidance 
on the goal behavior is honest and 
comes from a place of integrity?

• � We always work hard to make sure 
we maintain our independence from 
businesses or other actors that would 
stand to benefit from influencing the 
direction of our research.

• � Openness: What have we done to 
listen to various voices as part of the 
research process?

• � Before and during the research 
process, we spent a lot of time 
ensuring we understood the 
community’s perspectives and needs.

• � Shared Values: What are the core 
moral principles or ideals that 
we share and that undergird the 
research?

• � We live in communities just like 
the ones we studied and made 
sure that our research reflects the 
demographics of those communities.
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rather than the deficit perspective that puts the focus on what may be 
missing.

Of course, most science communicators face some constraints on how 
and when they communicate, and it is not always possible to express your 
message under ideal conditions. Your access to assets may limit your ability 
to custom design a communication activity and associated message. In 
such cases, your asset mapping may point you towards obstacles that you 
may need to find a way to overcome or sidestep. These obstacles should be 
noted during the planning process, but it is often helpful to focus on what 
is possible, rather than what isn’t. A benefit of focusing on assets, in this 
regard, is that they can point you towards low-​hanging fruit in the form of 
communication opportunities that are too good to ignore. They can also 
keep communicators focused on being creative with what’s available and 
feasible.

In practice, assets and obstacles often include the same types of resources. 
These include the following:

	• Physical and technical infrastructure: You may have spaces or tools 
that the public visits or uses, such as meeting rooms, event spaces, 
and conference halls. From an astronomer’s telescope to an ecologist’s 
natural site, scientists often have access to essential infrastructure, 
which can be used to share messages with priority audiences. For 
example, a rural research station might offer local community groups 
access to its meeting rooms, which could have posters incorporating 
essential information about sustainable farming. Keep in mind: these 
types of assets put scientists in the position of host, and the messaging 
should strike the appropriate tone—​informative, respectful, and non-​
confrontational. A lack of physical and technical infrastructure could 
pose an obstacle.

	• Events or activities: You may have access to existing public events—​
such as lecture series, science cafés, and local festivals—​that could 
help you reach familiar crowds and tap into new audiences. Even if an 
event’s attendees aren’t your priority audience, engaging with them can 
still help you achieve your audience-​specific goals. For example, lecture 
series tend to attract those who already love and support science. If your 
goal is to build broad societal trust, focus your message on encouraging 
attendees to share what they learned with their friends or take other 
public-​facing actions consistent with your goals. A lack of existing 
events or activities could pose an obstacle.

	• Organizational assets: Through your connections to organizations, 
you might have access to a wide array of channels with established 
audiences: mailing lists, newsletters, alumni or donor magazines, media 
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lists, social media pages, websites. Whatever the asset, the key is to 
tailor your message according to the needs and expectations of that 
asset’s specific audience. A lack of existing channels and audiences could 
pose an obstacle.

	• Human, relational, cultural assets: Having access to people with specific 
skills or relationships can greatly enhance your communication efforts. 
For example, scientists who speak different languages might help your 
message reach diverse audiences you wouldn’t have had access to on 
your own. Similarly, the opportunity to collaborate with a skilled event 
organizer, designer, or media relations professional may make it worth 
focusing on one type of messaging rather than another. A lack of human 
resources, relationships, or cultural experience could pose an obstacle.

Motivating Audiences to Engage with Your Messages

You’ve identified an audience-​specific behavioral goal. You’ve used research 
to better understand what your audience currently believes and feels about 
that behavior and what beliefs seem to be most strongly associated with a 
goal behavior. You’ve decided that—​given your research—​some version of 
your goal is appropriate. You’ve made an inventory of all the information 
you might share and mapped it onto the beliefs that underlie your goal 
behaviors. You’ve thought through the assets you have and what these 
mean for the contexts in which you might deliver your messages. Finally, 
now you get to choose what to actually communicate given your goals, 
options, and context.

You can’t say everything, so you must prioritize. Asset mapping helps 
you prioritize based on the resources you have available, but you must 
also think through what you can do to get people to engage with the 
message you share. As discussed in Chapter 1, we understand engagement 
to be communication in which participants are motivated to pay attention 
during communication and able to pay attention. It’s essential to craft 
messages that engage your audience, and there are a number of ways to 
effectively do so.

Conceptual Tools for Engaging Priority Audiences

Journalists have long wrestled with how to ensure that their stories engage 
readers or viewers and developed informal lists of what they call news value 
to help them make decisions about what stories to cover and how to cover 
the stories they choose (Parks, 2019). Although lists vary, most include 
elements such as prominence, proximity, timeliness, impact or magnitude, 
unusualness, and level of conflict, controversy, or human interest. For a 
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message designer, these values suggest that the key components of your 
message should speak to current or emerging issues that are relevant 
to your priority audience. Things that are surprising may be especially 
effective to include in some messages.

Beyond news values, you may wish to consider a number of other 
communication concepts and theories to help you develop engaging 
messages. The challenge of effective communication is that there are 
many things you might consider as you select your message’s components. 
Returning to our cooking metaphor, remember that some foods will be 
amazing in certain contexts but unwelcome in others. There’s a time and 
place for sushi and another for hot chocolate. From our perspective, there 
are a few ideas to keep in mind when choosing content meant to achieve 
priority objectives. These are topics with their own literatures and debates, 
but many of the key ideas are straightforward:

	• Cognitive processing theories: Successful messages motivate and enable 
your priority audience to engage with the content and the communicator 
in order to facilitate belief formation (Petty & Cacioppo, 1986). The 
types of news values discussed above can help increase the likelihood 
of attention, while messages that are too complicated limit audiences’ 
ability or willingness to pay attention. Some readers may be surprised 
that we haven’t talked extensively about jargon in a chapter on message 
design, but we have no inherent problem with jargon. An understanding 
of cognitive processing instead suggests what we need to worry about 
are messages that are too specialized, complicated, generic, or basic to 
hold people’s attention and thus eliminate any opportunity to affect 
what people think and feel about the goal behavior.

	• Stages of change theory: Messages need to be relevant to where people 
are in the process of behavior change. Stages of change theories 
recognize that behaviors emerge through a process that starts with 
pre-​contemplation and ends with behavioral maintenance. Further, the 
beliefs that drive individual steps will often be different. Messages about 
potential risks and benefits may be especially important early in the 
process, whereas messages about self-​efficacy may help ensure behaviors 
are enacted and maintained (Maibach & Cotton, 1995).

	• Theories of emotion: Communicators need to pay attention to the 
emotions their messages are likely to evoke. Humans experience 
the world through emotions and our emotions and thoughts are 
interconnected. There are two broad ways of thinking about emotions 
(Zheng et al., 2023).

	• The dimensional approach anchors emotion in two dimensions: 
valence and arousal. Valence describes the positivity and negativity 
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of emotional states, whereas arousal describes the level of activation 
of emotional states. Whenever we share information about topics 
such as risks, benefits, norms, self-​efficacy, and trustworthiness, we 
affect emotions along those two dimensions. For example, sharing 
information that has the potential to increase people’s belief that they 
can accomplish a task and receive a desired benefit will likely increase 
positive feelings. All things being equal, we encourage scientists to 
prioritize positive emotions over negative ones unless you are working 
within the context of an established campaign for which there is a 
theoretical reason to believe that negative emotion is useful and 
ethical. Negative-​arousing emotions (e.g., fear) can backfire, render 
your messages ineffective (Maloney et al., 2011), and create ethical 
issues. The overuse of positive emotions can also backfire in cases 
where scientists are seen, for example, as promoting unrealistic hope.

	• The discrete approach, which many may recognize from Disney’s 
Inside Out movies, conceptualizes different language-​labeled emotions 
(e.g., fear, anger, hope, disgusting, etc.) as states with different 
behavioral tendencies and mechanisms. Research using the discrete 
approach has also produced many insights that might guide effective 
practice while also highlighting challenges. For example, research on 
aggressive risk communication suggests that scientists can hurt how 
they are perceived when they attack others at least partly because it 
violates people’s expectations for how scientists should behave (Yuan 
& Kuel, 2023). Similarly, research on fear messages generally suggests 
that you should be careful not to make risk messages too scary and 
ensure that self-​efficacy messages accompany risk messages so that 
people don’t psychologically protect themselves by discounting or 
counterarguing a risk message (Maloney et al., 2011).

	• Reactance: Related research on the idea of reactance and boomerang 
effects explores how people can react angrily to messages that seem to 
attempt to restrict their freedom, attack their identity, or manipulate 
them. For example, some scholars argue that it often makes sense to 
communicate the existence of a scientific consensus on issues such as 
climate change (van der Linden et al., 2019), but other scholars warn 
that such messages seem to evoke reactance and may thus further 
alienate the people for whom the message was ostensibly designed 
(Chinn & Hart, 2023). Humorous messages can sometimes help limit 
negative reactions to messages that seek to correct erroneous beliefs 
(Yeo & McKasy, 2021).

	• Cognitive dissonance: Don’t expect that you can convince someone to 
change their behavior by pointing out contradictions between what 
people say and do (e.g., “You say you want to be healthy but keep 
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eating ice cream!”). Having contradictions pointed out can make people 
feel uncomfortable, and as with fear appeals, they will often find ways 
of reducing their discomfort by going in nonproductive routes (e.g., 
downplaying risks, denigrating a source). We therefore rarely encourage 
communicators to design messages aimed at causing dissonance without 
substantial pre-​testing and careful implementation.

	• Framing: All communication requires some sort of frame to help the 
audience put what they’re hearing in context (Nisbet, 2010). Does 
wearing sunscreen mitigate risks (i.e., loss framing) or provide a benefit 
(i.e., gain framing) (O’Keefe & Jensen, 2009)? At the issue level, is 
climate change a health issue, an environmental issue, or a national 
security issue (Myers et al., 2012)? Should we focus on the individual 
benefits and risks of artificial intelligence or the societal issues (Iyengar, 
1996)? Should we call it climate change or global warming (Schuldt 
et al., 2011)? Agricultural biotechnology or genetically engineered food 
(Zahry & Besley, 2019)? It’s impossible to communicate without a frame, 
so communicators should seek to be intentional about how they frame 
issues. It’s easy, for example, to default to framing every disagreement 
as a fight, but conflict framing suggests that the solution is to defeat the 
enemy rather than find common ground. This type of choice may have 
unintended consequences, such as exacerbating an already contentious 
situation (Hardy et al., 2019). Similarly, framing issues such as gay 
marriage around rights invites conflict, whereas emphasizing common 
ground (“Love is love!”) invites discussion (Movement Advancement 
Project & GLAAD, 2011). A challenge with framing is that every type 
of communication tactic (e.g., content, source, channel) can shape how 
people think about the types of information discussed above. This is an 
all-​encompassing concern that advanced communicators need to learn 
how to consider. The Frameworks Institute (www.fram​ewor​ksin​stit​ute.
org) (2024) is one source of insight that we particularly appreciate.

Evaluating Message Design

After designing and implementing your message, it’s essential to evaluate 
its success in achieving your goals. All evaluation should flow from the 
strategic choices you made regarding behavioral goals and objectives. 
However, before assessing whether your message was successful, it is 
useful to first ensure you properly implemented your priority tactics. This 
step helps confirm that your process was well executed, providing a solid 
foundation to gauge whether your message was effective.
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Process Evaluation

Process evaluation refers to assessing whether a plan was implemented 
in a reasonable way, including its fidelity to an intended message and 
associated tactics (Butterfoss, 2005). If you sought to build trust (a goal) by 
demonstrating openness (an objective) by providing participants at an event 
with a range of opportunities to ask questions and share ideas (a tactic), 
then it’s worth ensuring that the activity provided those opportunities. 
Did people have the opportunity to talk with the scientists they wanted to 
talk with? Did the scientists demonstrate a willingness to listen? You can’t 
say a message was ineffective if it was never delivered. Process evaluation 
will often require someone to track outcomes such as how many people 
showed up or were exposed to a message. It might also include ensuring 
that specific words or activities were used at a specific time.

Outcome Evaluation

Everyone wants to see their goal behaviors realized. We want to see 
people seeking out information we suggested or considering health or 
environmental action we shared. Outcome evaluation focuses on assessing 
whether communication activities had specific effects, including changes in 
what people think, feel, and do.

Unfortunately, the substantive behaviors we focus on in this book 
typically result from long-​term changes in how people think and feel. This 
means that, while it is fine to look for behavior changes (e.g., did more 
people attend an event this month than last month?), it will often be hard 
to see the behaviors we want in the timeframe available. Will that student 
choose a science career? Will that twentysomething buy an electric vehicle?

Fortunately, we can often assess whether people perceived our message 
in the way that we wanted, ensuring that we have a sense of whether we are 
achieving our cognitive and affective objectives. For example, we can ask 
participants at an event whether it seemed like scientists who participated 
were open to others’ perspectives and cared about others’ well-​being. We 
can similarly ask people if they perceive a goal behavior as beneficial, risky, 
or within their ability. The challenge with questions about risk and benefit 
perceptions is that you often need to establish a baseline for comparison 
to accurately understand audience responses. In some cases, you might 
ask participants how they perceived a goal behavior before and after they 
were exposed to a message or attended an event, but practical concerns 
make this challenging. More often, it is more practical to directly ask 
people if they found a message to be effective. It may be surprising to learn 
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that people’s answers to questions about whether they found a message 
effective appear to be good predictors of actual message effects (Dillard 
et al., 2007; Noar et al., 2020).

In the following chapters, we’ll explore how to integrate message design 
into a wide range of tactics, including storytelling, the use of visuals and 
graphics, in-​person communication, and communication through social 
media. While the context will vary in each case, the core idea of sharing 
information that’s relevant to both your audience and your goal remains 
unchanged.

WONK BOX

Formal audience research: The process of systematically conducting 
interviews, surveys, case studies, or other forms of observation to develop 
an understanding of what priority groups think, feel, and do in the context 
of a particular goal behavior.

Formative research: Represents a systematic effort to listen to what a 
specific group thinks and feels.

Informal audience research: The process of drawing on current or past 
experiences and other forms of non-​systematic information gathering to 
develop an understanding of what priority groups think, feel, and do in 
the context of a goal behavior.

Asset mapping: Assessing what communication resources you have 
available and how these might affect how you design a message. Key 
assets might include existing physical and technical infrastructure (e.g., 
access to prominent public signage); events or activities; or organizational 
resources.

Process evaluation: An effort to assess whether intended communication 
activities occurred (e.g., did a specific message get delivered to a specific 
group, as planned?). This may include assessing outputs (e.g., number of 
press releases sent out, number of contacts made).

Outcome evaluation: An effort to assess whether communication activities 
had specific effects, including changes in what people think, feel, and do. 
It is often more feasible to assess short-​term impacts on thoughts and 
feelings than behaviors because of available timeframes.
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LET’S PRACTICE!

The Mise en Place Strategy Tool

For this exercise, we will walk you through our Mise en Place Strategy Tool to 
get you ready to communicate. In the kitchen, mise en place (i.e., “putting 
in place” in French) refers to when you get all your ingredients cleaned, 
chopped, and organized before you begin cooking. Smart cooks plan their 
menu and prepare their ingredients ahead of time so that they can focus 
their attention on their cooking process. This becomes especially important 
for cooks who may be called on to prepare multiple dishes.

Communicators can similarly prepare by thinking through what they 
hope to accomplish, considering their vision and audience-​specific behavioral 
goals and associated cognitive and affective objectives. Remember to think 
through your goals and objectives (i.e., the why and the what) before 
deciding on tactics (i.e., the how). It is also important to take potential assets 
or obstacles into account.

Let’s walk through each step in turn and help you prepare your 
communication strategy:

Step 1. Consider your overall vision for how you (or your organization) 
want the world to change as a result of the time and energy you put 
into research and associated communication. This should focus on broad 
societal change, not a specific behavior. For example, you might want to 
see more diversity among scientists or see society taking the steps needed 
to address climate change or mental illness.

Step 2. To start, identify a single audience-​specific behavioral goal that 
you want to focus on. What do you want people to do? How can you best 
describe the group of people you want to do something? Do you want a 
local community to consider supporting changes to drainage infrastructure? 
Do you want a specific group of kids to attend an event? Do you want 
scientists (including yourself) to consider the ideas of a group of community 
leaders when designing a new research project? A complete communication 
strategy might entail many such goals, but let’s begin with one.

Step 3. Identify potential communication objectives (i.e., beliefs and 
feelings) that you think might make your specific goal behavior more likely 
in your priority audience (see Table 4.2). Are there risk or benefit beliefs 
related to the goal behavior that might help? Beliefs about social norms? 
Beliefs about your priority audience’s ability to enact the goal behavior 
(i.e., self-​efficacy beliefs)? Do people need to see the proponent of the 
goal behavior as trustworthy (i.e., high in ability, benevolence, integrity, 
openness, shared values)? Get all your options down in writing.

 

 

 



82  Science Communication for Scientists

Step 4. Identify assets that you have access to that might help you achieve 
your goal behavior and overcome obstacles that might get in your way. 
Assets might include physical infrastructure, such as an appealing event 
space or established event series, as well as relational assets, such as 
an existing community of interested people or contacts with potential 
speakers or decision makers. Assets might also include topics that are 
inherently engaging to your priority audience, as well as people who can 
support a communication effort, such as designers, content producers, 
volunteers. Another key asset is funds to support acquiring other types 
of assets. In contrast, equivalent obstacles are hurdles to achieving your 
goals (e.g., no venue, interested audience, support).

Step 5. GET READY FOR TACTICS! In the chapters that follow, we ask that 
you use the material you gathered in Steps 1–​4 to begin thinking about 
what you could do or say to affect the beliefs and feelings (Step 3) that 
you think are most likely to affect your goal behavior. This might be a 
behavior (e.g., show up early to communicate that you care) or message 
(e.g., share content about specific risks or benefits of the goal behavior). 
You should also consider what tone or style you might use (e.g., humor), 
what channels or modes make the most sense (e.g., a YouTube video), 
and who should do the communication (e.g., it should probably be 
Beyoncé, but if she’s not available …).

As you complete each step, consider the ethical dimensions of your  
proposed communication once again. Go back through the tool and think  
about whether you’ve missed or misunderstood anything.

TABLE 4.2 �

What is your long-​term vision?
(How do you want the world to be different?)
What is one of your priority audience-​specific behavioral goals?
(Who do you want to reach, and what do you want them to consider 

doing?)
What beliefs or feelings might help?
(What do you think your audience needs to think or feel to make it more 

likely that they would consider the goal behavior?)
What are your assets and obstacles?
(What tools, support, relationships, and other contextual factors may 

help or hinder you? What might engage your priority audience?)
What could you do or say to help achieve your objectives?
(What behaviors, messages, style, tone, source, or channel make sense, 

given your context?
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5
TELL ME A STORY!

Narrative shapes how we experience the world. Science communicators 
must therefore know how to shape effective stories and use narrative 
elements appropriately when communicating. In this chapter, we’ll offer 
examples of successful audience-​centered storytelling and explore the 
impact of these stories. You’ll receive robust story-​building toolkits for 
designing and assessing your own narratives. We’ll describe how stories 
can help foster slow thinking (i.e., cognitive engagement) and explain how 
to develop content that speaks to beliefs about goal behaviors, enhances 
scientists’ trustworthiness, uses emotion responsibly, and frames issues in 
helpful ways.

LEARNING GOALS

After reading this chapter, you will be able to …

1.	 Identify successful storytelling.
2.	 Explain how narratives help share knowledge, change evaluative beliefs, 

and build trust.
3.	 Use our story-​building toolkits to create effective science narratives.
4.	 Differentiate and assess ethical and unethical storytelling in science.
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Consider this story:

Hans, a horse in Berlin, Germany, stirred up the scientific world in 
the early 1900s. In September 1904, the New York Times featured 
Hans, in a front-​page story, as “Berlin’s Wonderful Horse” (NYT, 
1904). The subtitle reads, “He can do almost everything but talk.” 
By the time this report was released, the owner, Wilhelm von Osten, 
a retired schoolteacher, had given the animal four years of “systematic 
instruction” on math, object recognition, and so forth. Mr. von Osten’s 
neighbors often observed the training on a court adjoining Hans’s shed. 
The owner would instruct the horse by showing some objects, and then 
let Hans indicate the number of objects by tapping his right hoof.

Mr. von Osten then began parading “Clever Hans” all over Germany. 
In various exhibitions, Hans entertained the crowd by answering 
mathematical questions, spelling out names, and distinguishing colors 
by using his hoof tapping the ground. Not long after, the German board 
of education formed a special commission to examine Clever Hans. 
This commission later issued a statement that there was no trickery in 
the performance of the horse. Hans’s mathematical and other talents, as 
far as the commission could know, were genuine.

It was not until the commission passed the investigation on to Oskar 
Pfungst, a comparative biologist and psychologist, that the “secret” 
of Clever Hans was revealed. To decide whether Hans could read 
numbers, Oskar Pfungst displayed a series of cards on which numerals 
were blazoned and were shown to Hans. Then something strange 
happened: when the experimenter knew the number of objects displayed 
on the cards, Hans got 98% of hoof taps correct; when the experimenter 
did not know the numeral, Hans got 8% of responses correct (Pfungst, 
1911). Similarly, in experiments testing color and word recognition, 
when experimenters knew the right number of hoof taps, Hans got 
more than 90% correct responses, whereas when experimenters were 
blind to the right answer, Hans got less than 10% correct responses. It 
was as if Hans could read the experimenters’ minds.

How come? To figure this out, Pfungst put the experimenters under 
observation. By carefully recording the timing of experimenters’ postures 
and Hans’s responses, it was found that experimenters’ involuntary 
head movements were the key to Hans’s hoof tapping. Experiments 
would involuntarily bend their head and trunk slightly forward, and 
then Hans would begin to tap his right foot. When the right number 
of taps was given, the experimenters would make a slight upward jerk 
of the head (Pfungst, 1911). Those miniature, involuntary movements 
coupled with Hans’s superior ability in perceiving movements resulted 
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in a misattribution of talents (that from Hans’s perceptual acuity to his 
conceptual cognition).

This became known as the “Clever Hans effect,” in which animals 
and humans respond to involuntary cues from experimenters who 
know the correct solution (Sebeok & Rosenthal, 1981). This discovery 
revolutionized experimental procedures: the experimenter cannot know 
the correct answer; if they do, they should not be interacting with the 
participants, as this may lead to the Clever Hans effect, producing biased 
results. This type of procedure is known as a double-​blind experiment 
design in which neither the experimenter nor the participants know 
who is receiving which treatment or condition. Double-​blind design is 
therefore an important apparatus to avoid the Clever Hans effect.

Now compare this to a non-​narrative way of communicating the 
necessity of a double-​blind experiment design:

A double-​blind design is a golden standard in minimizing bias of 
results originating from the experimenters and participants. This design 
describes an experimental procedure in which neither the participants 
nor the experimenter knows which condition the participants are 
assigned or the right/​expected answers. First, because the participants 
do not know which treatment they are receiving, their beliefs about the 
experiment are less likely to influence the exam. For example, when 
participants do not know the treatment they receive, the results could be 
more accurate; otherwise, they may self-​report biased results to match 
the experimenters’ expectations. Second, since experimenters do not 
know the control condition and experimental conditions in double-​
blind design, they are less likely to reveal subtle cues to the subjects. 
For example, when experimenters do not know the “right” answer, the 
results could be more accurate; otherwise, they may involuntarily reveal 
cues, such as smiling when the participants hit the “right” answer, 
therefore shaping the results to match the “right” answer.

Now ask yourself (or even better, ask yourself first thing in the morning 
tomorrow), what comes to mind when you hear “double-​blind design”? 
The story of Clever Hans, or the two reasons for the necessity of double-​
blind design? What would you remember about double-​blind design after 
many years? You are not alone if you find the story-​based explanation 
easier to process, more memorable, and less boring to read—​though the 
second example is only 30% of the length of the first. More interestingly, 
to some great storytellers who read this chapter, the horse “story” might 
be boring and not exciting or touching, representing only the lowest entry 
point for what it takes to be a story. Our goal for juxtaposing these two 
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vignettes is to underscore that even a barebones “story” enjoys some 
advantages regarding memorability, ease of processing, and engagement. 
So, imagine what a full-​blown story about a scientific topic would achieve 
in changing audiences’ minds and hearts?

Why Storytelling?

The opening vignettes represent two forms of science communication 
we want to highlight and contrast in this chapter: narrative versus 
expository communication. The second vignette is expository text. 
Pervasive in many professional settings, expository communication uses 
descriptions and explanations structured by arguments, with the theme 
introduced first and then followed by elaborations (Boscolo, 1990). 
Many scientific essays and textbooks fall in the expository category. 
You have already seen and will continue to read many paragraphs in 
our book following this format. It allows us to present information in 
detailed and logical ways.

By contrast, the first vignette is a form of narrative communication, 
commonly known as a story. The backbone of stories can be characterized 
as follows: a character goes through an unexpected change (beginning), 
which elicits consequences and reactions (middle), ultimately leading to 
a resolution (end) (Olson, 2015; Storr, 2020). Most of us are intimately 
familiar with stories; from our bedside to digital screens everywhere, we 
consume them almost daily.

Experts believe that the ability to construct and comprehend stories 
has evolved because it helps humans navigate the complexities of social 
life (Boyd, 2018; Sugiyama, 2001). According to this reasoning, stories 
and narratives are a natural way of organizing and sharing essential 
information. People gain critical insights about food, danger, social rules, 
social incentives, and more from stories. In hunter-​gatherer cultures, for 
example, the stories told around campfires were often myth-​like accounts 
of actual hunts that served an educational purpose for less-​experienced 
hunters (Thomas, 2006). However, perhaps due to our enjoyment of 
stories, storytelling is often thought of as entertainment today (Lugmayr 
et al., 2017).

Like others, we believe storytelling is more than just a form of 
amusement; it is an essential tactic in science communication, one that can 
help you achieve key communication objectives and behavioral goals (e.g., 
Green et al., 2003; Singhal et al., 2003). Science communicators can use 
stories to present and share complex information in ways that are engaging, 
relatable, and easily comprehensible. Through narratives, we can connect 
with non-​expert audiences on an intimate level and powerfully shape their 
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beliefs. This is not to say that storytelling is always better than other forms 
of communication. Instead, storytelling should be viewed as an important 
tool, among many, for influencing what others think and feel so that they 
consider different behaviors.

Communicating Science Knowledge

While many studies of narrative focus on how stories can artfully convey 
factual information—​such as the idea that the Earth is round—​they can 
also powerfully address audiences’ beliefs about the world. For example, 
stories can illustrate the harmful effects of smoking through the plight of 
a character, ultimately influencing our beliefs about smoking. Since many 
potential communication objectives involve reshaping beliefs, stories can 
help science communicators achieve a wide range of objectives and goals.

Let’s start with a straightforward objective—​communicating scientific 
knowledge (or, really, any belief related to science). This objective entails 
capturing audiences’ attention, getting the point across, and ideally, 
ensuring that audiences remember what was shared. Compared to 
exposition, narrative communication is often more attention-​grabbing, 
easier to understand, and more memorable (Mar et al., 2021), making it 
an excellent tactic to use across different communication contexts.

Whenever sharing scientific knowledge with an audience, remember the 
powerful ways narrative can strengthen your communication. Stories are:

	• Attention-​grabbing: People across different backgrounds demonstrate 
a natural attraction to stories (Cron, 2012; Storr, 2020). Studies have 
found prominent features in storytelling, such as chronological order 
(Lang et al., 2003) and transition of critical events (Bezdek & Gerrig, 
2017), elicit higher levels of attention compared to messages without 
those features.

	• Easy to understand: Experiments have shown that the use of stories in 
written communication is linked to quicker reading times and reduced 
cognitive resource allocation (Graesser et al., 1980). Some researchers 
have estimated that individuals process narrative messages twice as 
fast as expository messages, suggesting stories are easier to understand 
and process (Graesser et al., 2003). This is likely because stories 
resemble and resonate with our daily experiences, making them readily 
understandable.

	• Memorable: Narratives are also often more memorable than expository 
messages (Mar et al., 2021). Stories consist of familiar, concrete events 
and characters; they can evoke even stronger emotions than exposition, 
making them easier to remember (Lang, 2000; Mar et al., 2021). 
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Moreover, the causal structure of stories helps them stay in memory 
longer than the detailed information found in expository messages 
(Graesser et al., 2003). For example, in the opening vignette of this 
chapter, there is a clear chronological sequence of episodes. At the 
beginning, a conflict or a puzzling fact emerges: a horse named Hans 
is said to understand numbers, characters, and math. Then, someone 
initiates an action to solve this puzzle: Oskar Pfungst conducts 
careful studies to observe experimenters and the horse. Then there 
is an outcome: experimenters discover that Hans’s behavior can be 
understood through the conditions of each study and the subtle cues 
researchers give to Hans. Like many stories, this one unfolds through 
a clear chain of cause and effect, making the information it shares easy 
to retain.

Bridging Knowledge and Participation Gaps

Compared to exposition, storytelling offers clear advantages in terms 
of capturing audiences’ attention, strengthening comprehension, and 
improving memory retention, making it an optimal form of science 
communication to use with non-​experts and public audiences (Dahlstrom, 
2014). For this very reason, many organizations have demonstrated 
interest in incorporating storytelling into the public communication of 
science. For example, the theme of the 2018 international conference of 
the Network for the Public Communication of Science and Technology 
(PCST Network) was “Science, Stories and Society” (Joubert et al., 2019). 
Additionally, the new media landscape affords more opportunities for 
disseminating science-​related stories (Finkler & León, 2019; Martinez-​
Conde & Macknik, 2017). Social media platforms, such as Instagram and 
X, allow scientists to share stories using various formats.

In addition to the benefits discussed above, well-​chosen stories can 
help narrow the gap in science knowledge among different audiences, 
particularly disadvantaged and underserved groups (Murphy et al., 2013). 
Because effective stories are engaging, relatable, and memorable, these 
groups are more likely to connect with and retain information when it is 
shared through a narrative. Research supports this claim: one study found 
that, compared to straightforward fact-​based news stories, personalized 
ones featuring emotional testimonials from ordinary citizens narrowed the 
knowledge gap between people with different educational levels (Bas & 
Grabe, 2015).

When conducting science communication, storytelling can also enhance 
participation from marginalized groups (Canfield et al., 2020). Drawing on 
the power of storytelling, a research team engaged marginalized participants 

 

 

 

  

 

 

 



Tell Me a Story!  91

in discussing results from a scientific project about algal blooms in Lake 
Champlain, Vermont, an issue that influenced many community members’ 
lives. The team structured their science communication workshop with 
a series of narrative visuals and encouraged their participants to ask 
questions and think about the answers along the way. The research team 
found that marginalized participants enjoyed the workshop’s story-​based 
and conversational format (Gould et al., 2023).

Shaping Evaluative Beliefs

Stories are powerful tools for shaping audiences’ evaluative beliefs, 
including those related to perceptions of risk and benefit, norms, and 
agency. In part, stories are so effective in reshaping beliefs because they 
foster identification, a process in which audiences adopt the perspective 
of a character and experience the events as if happening to themselves 
(Cohen, 2001; De Graaf et al., 2012). For example, if you’ve read or 
watched the Harry Potter series, you likely identified with Harry. At some 
point, you probably felt as though what was happening in the story was 
happening to you, whether you experienced anger towards Harry’s uncle 
and aunt due to their unfair treatment of him or relief when he defeated 
Voldemort. Identification with characters enables audiences to vicariously 
experience a story’s events—​doing, thinking, and feeling through the mind 
of the characters.

As a result of identification, audiences may update their beliefs in line 
with the identified character(s). In one experiment, participants were 
randomly assigned to read one story written from two perspectives. In 
the story, two sisters must decide what to do about their mother, who has 
been in an irreversible coma for over a month. The two versions of the 
story contained the same arguments for both positions. The only difference 
was the perspective from which the story is told. Half of the participants 
heard the story from the perspective of Amy, who believed it would be best 
to consider euthanasia. The other half heard from Betty, who felt that it 
would be best to search for a good nursing home. The results showed that 
audiences identified more with the character whose perspective they heard 
and ultimately tended to report views that were closer to that character (De 
Graaf et al., 2012).

Stories can similarly shape audiences’ beliefs about the risks and 
benefits of a behavior or phenomenon. A character might gain positive 
results or bear harmful consequences as a result of their actions or a 
phenomenon they encounter. Once audiences identify with this character, 
they are expected to vicariously learn the risks and benefits associated with 
the portrayed behaviors or phenomena (Moyer-​Gusé, 2008). To cite one 
famous example, stories about climate change shape audiences’ perceived 
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risks of this phenomenon. An early study showed that audiences who 
watched The Day After Tomorrow, a 2004 science fiction movie depicting 
the coming of a new ice age due to the disruption of the North Atlantic 
Ocean circulation, expressed higher concerns about climate change (Lowe 
et al., 2006). More recently, there has been a surge in climate science-​
inspired fiction. Climate fiction, or cli-​fi, portrays the devastating impact 
of climate change on human lives and the Earth (Irr, 2017). Readers of 
climate fiction have been found to be more concerned about the risk and 
severity of climate change (Schneider-​Mayerson, 2018).

Stories are especially useful in shaping audiences’ beliefs about the 
extent to which a behavior is common and expected (i.e., normative 
beliefs) and the degree to which a person feels they have control over 
a behavior (i.e., agency beliefs). Using stories to shape normative and 
agency beliefs has been widely applied to change health behaviors. In 
California, a research team compared narrative and non-​narrative 
messages in shaping people’s normative and agency beliefs regarding using 
a Pap (Papanicolaou) test to detect cervical cancer. The two messages 
were similar in length; contained the same ten facts about cervical cancer, 
its prevention, and its treatment; and featured predominantly Hispanic 
individuals in a short video. The only difference was that one was in a 
narrative form, while the other was in an expository form. The fact-​based 
video used doctors and real women to convey facts about cervical cancer 
and its treatment and prevention. In contrast, the narrative video—​called 
The Tamale Lesson—​is about the Romero family preparing for their 
youngest daughter Rosita’s Quinceañera, her 15th birthday celebration. 
The oldest daughter, Lupita, has just received a diagnosis of having 
an HPV (Human Papillomavirus) infection, which sparks a discussion 
regarding HPV, cervical cancer, and Pap tests among Lupita, her middle 
sister Connie, her mother, and her mother’s friend Petra, who is in her 
fifties. In the film, Lupita uses a chicken to demonstrate what a Pap test 
entails, and the film concludes with Connie, her mother, and Blanca at 
the clinic to get Pap tests (Murphy et al., 2013). It was found that, among 
audiences with low educational levels, viewing the narrative film made 
them more likely to perceive Pap tests as common among people like 
themselves (Moran et al., 2013). Additionally, all who saw the narrative 
video perceived the Pap test as less embarrassing, less painful, and less 
scary (Murphy et al., 2013).

Across different domains, from health cognition and behaviors to 
concerns about climate change, stories are powerful tools for shaping 
evaluative beliefs. By fostering identification, narratives allow audiences to 
vicariously experience risks and benefits and perceive norms and agency, 
leading them to update their own beliefs accordingly.

 

 

 

 

 



Tell Me a Story!  93

Enhancing Trust

Finally, research suggests that incorporating narratives and stories into 
science communication can help strengthen audiences’ trust in scientists. 
When communicators use narratives, as opposed to statistics or other 
expository information, audiences are more likely to view the source 
as warm and trustworthy (Clark et al., 2019). Through compelling, 
empathetic storytelling, science communicators can demonstrate their 
expertise, benevolence, integrity, eagerness to listen, and values. For 
example, one study found that when scientists incorporate short narratives 
about their motives audiences are more likely to view them as benevolent 
and honest (Hautea et al., 2024). Another study showed that using first-​
person accounts can help communicate integrity and authenticity better 
than a more expository approach (Saffran et al., 2020). By fostering trust, 
storytelling can serve as a bridge between scientific expertise and public 
engagement, paving the way for meaningful change.

Toolkits for Storytelling

Stories can take a thousand different forms. Luckily, over the years, 
many people have worked to map out the DNA of a compelling story, 
leaving us with many graspable building blocks for constructing stories. 
In 1949, Joseph Campbell published his now famous book The Hero with 
A Thousand Faces. Campbell was a professor of literature focusing on 
comparative mythology and comparative religion. In the book, his goal was 
to uncover the underlying patterns of the different mythologies and religions 
of mankind. What he found was a general separation –​ initiation –​ return 
formula. Ultimately, he summarized the underlying narrative pattern, the 
“Hero’s Journey,” as follows:

A hero ventures forth from the world of common day into a region 
of supernatural wonder: fabulous forces are there encountered and 
a decisive victory is won: the hero comes back from this mysterious 
adventure with the power to bestow boons on his fellow man.

Recognizing that Campbell’s approach is gendered in its assumption of 
the hero as male, there is nonetheless value to be found in the structure he 
laid out.

Three decades later, in 1979, another groundbreaking book, 
Screenplay: The Foundations of Screenwriting, popularized the classical 
idea—​borrowed from Aristotle’s Poetics—​that stories should follow a 
three-​act structure. In the book, author Syd Field divides a screenplay into 
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three parts. The first part, the Setup, establishes the background of a story. 
In the second part, the Confrontation, the main character encounters 
an obstacle or obstacles. Finally, in the third part, the Resolution, the 
character takes action to solve the problem (Field, 1979).

These frameworks are useful tools for thinking about a story at a higher 
level. They can offer structure and coherence to what might otherwise feel 
like a collection of disjointed events. In science communication, the hero’s 
journey and three-​act structure can make complex topics more accessible 
and engaging. By keeping these foundational structures in mind, science 
communicators can craft narratives that not only educate but also resonate 
emotionally. With these foundational structures in mind, let’s now turn to 
other tools that can help enrich your story.

Finding a Narrative Core

The procedure for constructing stories can vary significantly for different 
individuals. Screenwriters, novelists, poets—​those that many would 
regard as real storytellers—​all have valuable insights to share regarding 
concrete procedural and high-​level strategies for constructing stories. 
Scientists can learn from these storytellers and apply their tools to science 
communication. We encourage readers, after finishing this chapter, to 
search for other narrative toolkits by screenwriters and novelists. It is 
beyond the scope of this chapter to synthesize best practices from all fields; 
in what follows, we will introduce some tools that have been applied in 
science communication.

In Houston, We Have a Narrative, author Randy Olson offers an 
excellent toolkit for effective science storytelling. A former professor of 
marine biology at the University of New Hampshire, Olson left his job 
many years ago to switch careers, move to Hollywood, and become a 
filmmaker. Today, he creates short films and documentaries that draw on 
his background as a scientist to explore major science issues. In his book, 
he explores what makes a story successful and considers how scientists can 
incorporate techniques from film to craft more captivating stories.

The first tool he introduces in the book forces you to think hard about 
the narrative theme of your science story. This tool is called the Dobzhansky 
Template: “Nothing in (_​_​_​) makes sense except in the light of (_​_​_​_​).” 
Your goal is to complete the sentence by identifying the narrative core of 
your story.

Without this core to hold things together, there may not be a worthwhile 
story to tell. To apply this to scientific topics, you can easily plug in 
many paradigm-​shifting findings in different disciplines. For example, 
“Nothing in geology makes sense except in the light of plate tectonics.” 
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Or, “Nothing in biology makes sense except in the light of evolution.” The 
list goes on and on. For a strategic science communicator, we might say, 
“Nothing in communication makes sense except in the light of goals.” This 
narrative core is meant to keep your communication focused and coherent. 
Identifying the narrative core for your own research, specifically, can help 
you get a better sense of the big picture and why others should care about 
your work.

Forming a Narrative Arc

Another tool that Randy Olson suggests is called the ABT approach, 
short for “And, But, Therefore.” This tool resembles the three-​act 
structure, and it’s meant to help strengthen your story’s narrative arc. 
You begin with some facts joined by and’s to set up the story. You then 
add a twist using but; this is to establish a problem, change narrative 
direction, and elicit curiosity. And last, you use therefore to provide a 
resolution. To hone this arc, you might start with a version that includes 
all technical information about your research—​informational ABT 
(which is called iABT). You can put important technical terms and study 
details there. For example, “In my lab we model moderate sleep apnea in 
rats with a chronic intermittent hypoxia protocol in order to investigate 
the physiological mechanisms of sustained diurnal blood pressure, BUT 
we have realized the importance of molecular pathways within the 
central nervous system contributing towards blood pressure control, 
THEREFORE we have begun exploring novel molecular pathways that 
develop as a result of our sleep apnea model.” This iABT will serve as a 
foundation for subsequent revisions.

The second version is a more conversational version (which is called 
cABT). In this version, you get rid of all technical details and get as 
informal as possible. For example, “We were looking at one way, BUT 
realized there’s another way, THEREFORE we’re looking at that way.” 
This version allows you to get to the bare minimum of your narrative arc 
and clarify the core narrative structure.

The last version, the keeper ABT (kABT), is to strike a balance between 
the first two versions. You can add more information and details to the 
informal version, but it should be more concise than the first version. For 
example, “In my lab we’re studying sleep apnea using rats as our model 
system AND we’ve been focused on physiological mechanisms, BUT lately 
we’ve realized the real controls may lie at the molecular level in the central 
nervous system, so AS A RESULT we’ve begun exploring novel molecular 
pathways.” This version is accessible to lay audiences with little prior 
knowledge and has enough details to balance interest and accuracy.
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Ethical Considerations

Clearly, storytelling shouldn’t be confused with deception. While it’s 
been misused by bad actors throughout history, many others have put it 
to enormously good use. There’s no reason for science communicators to 
refuse a tool that can facilitate attention and comprehension. In fact, if 
we use it effectively, storytelling can be a feature of science that positively 
impacts society (e.g., Joubert et al., 2019). Of course, the point is how to 
use it properly. Besides ensuring that your stories are appropriate for your 
goals and audiences, there are other ethical considerations to account for 
when using this tool.

First, communicators need to understand the potential pitfalls of 
communicating science through narrative forms. One deep reason for 
caution when using storytelling in science is that humans process expository 
information differently than narrative information, relying on two distinct 
modes of information processing (Dahlstrom, 2014). We use more analytic 
and logic-​based processes for expository scientific information. However, 
when processing narrative information, we tend to encode and give more 
weight to context-​rich examples as well as social and emotional content 
(Aboud et al., 2019; Dahlstrom, 2014). In other words, effective stories 
leave a deep impact on audiences. This may be why it is hard to debunk 
vivid misinformation with fact-​based information. It also points to why 
science-​related stories must be accurate, transparent, and well thought 
through. If they are not, they risk causing lasting damage.

One obvious consideration when drafting stories is to ensure accuracy. 
Just like when conducting and sharing research, it is essential to stay 
true to the underlying facts and data when using storytelling in science 
communication. We should avoid exaggerating scientific findings for the 
sake of dramatization, claiming causality when there is only correlational 
evidence, and twisting the science to fit a set narrative.

Relatedly, communicators should be transparent. It’s essential 
to reveal uncertainty when it exists in science, provide sources when 
communicating facts, and be honest about the intent and goals of the 
research or communication. Even further, ensure that you acknowledge 
all relevant actors, avoid glorifying others, and are truthful about key 
factors of your story, such as its timeline. While fiction writers are 
completely free to reshape stories to make them more compelling, science 
communicators must tell the best story they can with what they believe 
really happened. Given the fallibility of memory, this will often require 
scientists to exercise caution, such as reminding audiences when they 
are reporting what they think they remember versus what they know 
for certain.
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Finally, stories from responsible science communicators should be well 
thought through. The French philosopher and mathematician Blaise Pascal 
famously said, “I would have written a shorter letter, but I did not have 
the time.” Similarly, story writing, just like all kinds of thoughtful writing, 
takes time. Formulating good stories can be more cognitively taxing for 
scientists than using our typical, fact-​based ways of talking and writing. 
However, as we’ve seen, storytelling plays a crucial role in helping us fulfill 
our goals. If you enjoy getting more people to understand, like, and use 
science, the time and effort you invest will pay off in the long run!

WONK BOX

Expository communication: A form of communication that uses 
information containing descriptions and explanations structured by 
arguments. The theme is usually introduced first and followed with 
elaborations and evidence.

Narrative communication: A form of communication that uses narratives, 
commonly known as stories. It usually contains a character, a change of 
situation and action, and a resolution to the change.

Identification: A process in which audiences adopt the perspective of a 
character and experience the events as if happening to themselves.

LET’S PRACTICE!

Using the ABT Framework

For this activity, you will apply Randy Olson’s And, But, Therefore (ABT) 
framework to design a compelling science story for a specific audience. 
For this to be a successful exercise, you need to ground the story in your 
strategy: it should help you achieve your audience-​specific goals and 
objectives. We assume you’ve already concluded that integrating a story into 
your communication tactics is consistent with your strategy.

First, review the ABT framework:

�And (the hook): Establish the story’s context by stating the known facts 
and capturing your priority audience’s attention.
�But (the problem): Introduce a problem or conflict that disrupts the 
status quo.
Therefore (the solution): Provide a resolution or call to action.
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Working individually or in small groups, identify the scientific content you 
want to shape into a story. If you’re working in a group, collectively choose 
one example. Be sure to review the strategy, audience, and behavioral goals 
that the story targets. Draft two to three sentences using the ABT framework 
to create a rough outline of the story.

Now, add some details to flesh the story out. Who are the key characters? 
Where does the story take place? Is there conflict or drama that might be 
engaging to your audience? What might resonate with them? How can you 
shape the narrative so that readers can easily imagine what things look, feel, 
and smell like, ensuring that the story is as impactful as possible? Develop 
your story with all the necessary details and consider what elements will be 
introduced where.

Finally, practice presenting! Give it a try by working through the story 
with your group or with a partner. Ask for feedback on how people received 
the story and invite recommendations for what you might change. Always 
keep in mind your goals, objectives, and priority audience, imagining how 
the story will resonate with them.

Consider having a story JAM (see Chapter 7) in class, where everyone 
refines their story and presents it to the whole group.
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6
THE ROLE OF VISUALS IN SCIENCE 
COMMUNICATION

Scientists have long used visuals as a tool to help explain findings to other 
scientists and the public. These visuals take many forms, from literal 
images—​like photographs of melting glaciers or microscopic views of 
cells—​to abstract representations, such as satellite heat maps or computer-​
generated climate models. They also include explanatory diagrams, like 
illustrations of the carbon cycle; symbolic notations used in equations 
or data visualizations; and infographics that combine text, numbers, 
and graphics to tell a story or explain a complex concept. Many of you 
already recognize the important role that visuals play in communicating 
information in ways that words alone can’t. For example, a well-​designed 
climate graph can communicate temperature trends more effectively than 
a paragraph filled with complex statistics. Medical illustrations can clarify 
intricate biological processes in ways that words alone may fail to do.

Scientific visuals are dynamic, powerful tools that can take many forms 
and serve diverse purposes—​but they often fall short when treated as 
mere add-​ons rather than integral components of science communication. 
Effective visuals require thoughtful design tailored to the priority audience, 
which means understanding their background, visual literacy, and learning 
preferences. Good visuals not only convey technical information but also 
tell a story, providing clarity to both peers and stakeholders and inviting 
deeper engagement. Understanding what makes a visual “good” is a vital 
step for scientists—​even those who won’t create visuals themselves—​as it 
enables more meaningful collaboration with communication specialists.

Think of the last time you saw a truly memorable science graphic. Maybe 
it was a weather forecast map on the evening news, or a time-​lapse image of 
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coral bleaching shared on social media. What made it stick? Was it the colors? 
The simplicity? The emotion it evoked? These are the kinds of questions we’ll 
unpack in this chapter. You don’t need to be a graphic designer to understand 
good design, just like you don’t need to be a filmmaker to appreciate a good 
movie. But developing an eye for what works—​and why—​can elevate your 
science communication from functional to unforgettable.

This chapter will introduce you to user-​centered design and graphic 
design principles, exploring the factors that make a visual both engaging 
and effective. User-​centered design prioritizes the needs, backgrounds, 
and preferences of the intended audience—​ensuring science visuals are 
clear and accessible. Graphic design uses visual elements like shape, color, 
and text to communicate messages effectively. This chapter will also 
highlight some of the consequences of poor visual design and emphasize 
the importance of making strategic choices when designing and sharing 
visuals in both professional and public-​facing contexts. Our hope is that 
you become more confident in interpreting, critiquing, and creating visuals 
that go beyond simply translating science to truly recontextualize it for 
meaningful public understanding.

LEARNING GOALS

After reading this chapter, you will be able to …

1.	 Apply graphic design and user-​centered design principles to developing 
visuals.

2.	 Understand how visual literacy differs between scientists and 
non-​scientists.

3.	 Recognize the opportunities and risks when using visuals to communicate 
in the context of science.

In today’s image-​driven culture, visuals are not just supplementary to 
text: they provide essential context beyond written materials. Research 
suggests that humans process visual information much faster than text, often 
within milliseconds. Our brains have nearly 20 billion neurons devoted to 
analyzing visual information, providing a pattern-​finding mechanism that 
is a fundamental part of our cognitive activity. It should therefore come 
as no surprise that we acquire more information visually than from all the 
other senses combined (Ware, 2019). One of the primary benefits of using 
visuals for science communication is their ability to simplify abstract ideas 
by structuring relationships and trends in a way that text alone cannot 

 

 

 



The Role of Visuals in Science Communication  103

convey (Tufte, 2006). Visuals also drive audience engagement through vivid 
and emotive portrayals. Visuals can serve to encourage certain attitudes, 
behaviors, or policies through framing, a process where certain elements 
of a visual may be dismissed while others are emphasized to elicit certain 
emotional responses. Studies also show that social media posts containing 
images receive significantly more interaction—​such as views, comments, 
and shares—​compared to text-​only posts (Koehler, 2018). Organizations 
like NASA leverage high-​quality space imagery to capture public interest in 
astronomy, demonstrating how visuals can bridge the gap between science 
and broader audiences (Smith et al., 2020).

Visuals also make scientific information more accessible to diverse 
audiences. Because visual language transcends cultural and linguistic 
barriers, it can communicate ideas across different levels of expertise, 
literacy, and language proficiency. Visuals also aid in remembering and 
recalling information. For example, learning a foreign language is not easy, 
but when students learning English were provided supporting graphics, 
one study found they were able to improve grammar retention (Rezaei 
& Sayadian, 2015). Whether or not you know a foreign language, the 
relevance is clear for any of you who have heard a jargon-​heavy talk 
outside your discipline: visuals can help clarify what the inaccessible terms 
mean and make complex concepts easier to grasp.

Finally, visuals also play a crucial role in countering misinformation. 
In an era when misinformation spreads rapidly through social media, 
well-​crafted visuals can serve as a powerful tool for promoting scientific 
literacy. Fact-​checking organizations and public health agencies use 
visuals and infographics to correct misconceptions about vaccines, climate 
change, and public health risks (Domgaard & Park, 2021; Vraga & Bode, 
2021). For example, the World Health Organization (WHO) published 
infographics to debunk specific myths about COVID-​19 (WHO, 2020).

Developing Visual Literacy for Science Communication

Different situations affect how closely people pay attention to images and 
visuals. Imagine sitting in a lecture or attending a public talk. You will 
probably pay more careful attention when there are visuals, compared to 
lectures with only densely worded slides. Consider how you might explain 
CRISPR technology to a group of high schoolers. Where would you even 
start? Words like gene editing and DNA sequences might mean very little 
to them. But if you showed an animation of molecular scissors cutting a 
twisted ladder of DNA, suddenly the abstract becomes tangible. Visual 
literacy isn’t just about aesthetics; it’s also about empathy. When designing 
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visuals for others, ask yourself: What would help you understand the 
content if you were in their shoes?

Visual communication is a two-​way street. You may have a beautiful 
heat map or elegant chart, but if it’s not interpreted as intended, the 
communication fails. In that way, visuals are a kind of translation—​not 
just from science to plain language, but also from an expert mindset to a 
public perspective. Because of this, it’s important to think carefully about 
how you present images. It’s also crucial to recognize that experts and non-​
experts process images differently. Scientists, for instance, use specialized 
knowledge and experience to interpret visuals, while non-​scientists might see 
the same image and reach a different conclusion. An image can be subjected 
to multiple interpretations, and it is therefore important to understand 
these differences to ensure your visuals resonate with all types of audiences. 
Details like how you label visuals, what information you include, and how 
clearly you explain their meaning can dramatically affect how long someone 
engages with them and how well they understand the content.

But there’s also a tricky balance to strike: How much information can 
you provide without overwhelming your audience? People naturally ask 
themselves: What am I looking at here? What’s the main message? As 
communicators, we must balance visual appeal with scientific accuracy and 
conciseness. The best way to make sure your visuals convey the intended 
message to your audiences with enough accuracy and conciseness is to do 
a pre-​testing. That is, share your visuals with members of your intended 
audience and hear their feedback before finalizing and publishing them. 
It is also ideal if you can co-​develop the visuals with someone from your 
audience. Along the way, your co-​designer can check to see if there are 
hard-​to-​understand points or possible misinterpretations.

Additionally, the context in which visuals are used significantly impacts 
their design. Professional settings, such as journal articles and conference 
presentations, prioritize precision, technical detail, and adherence to 
disciplinary standards. These visuals often include complex charts, 
specialized color scales, and detailed annotations (Tufte, 2006). In contrast, 
public-​facing visuals must simplify complex ideas with clear language, 
intuitive design, and accessible graphics, such as social media infographics 
and plain-​language summaries (Cairo, 2016). Understanding your priority 
audience at the outset of visual creation ensures that visuals are meaningful 
and effective.

Visual Thinking, Visual Learning, and Visual Communication

While some of you might have been fortunate enough to work with 
advisors or colleagues who understand the importance of visualization, 
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visual literacy is a topic that is rarely addressed in STEM education at the 
undergraduate or graduate level. Visual literacy is the ability to understand 
and utilize visuals, focusing on three constructs: visual communication, 
visual thinking, and visual learning (Trumbo, 1999). In essence, visual 
communication is about how to construct and interpret messages using 
visual images and structured representations. It is the process of how we 
as the messenger encode information in visual form through a particular 
medium or channel to a receiver who decodes it. However, visual 
communication is often viewed as a one-​way street that is not designed 
to encourage feedback. In practice, it is important to understand how 
audiences feel and react if we want to ensure the receiver understands 
and remembers content. We need to properly account for all stages of the 
communication process to optimize the impact of our message.

Both visual thinking and visual learning are important concepts for 
science communicators to understand; mastering them can help strengthen 
science communicators’ visual literacy and improve their understanding of 
the audience with whom they are communicating. Visual thinking involves 
understanding how we organize mental images through shapes, lines, 
colors, and compositions. It is how we organize and find patterns between 
what we know (e.g., scientific principles or theory) and what we don’t 
know (e.g., creative thought). As scientists, visual thinking is something 
that we do all the time. For example, when trying to find an explanation 
for the atomic structure of elements, physicist Neils Bohr used the image 
of tiny spheres circling in orbits as he envisioned the process in atoms 
(Trumbo, 1999). Many scientists also use visual thinking regularly. When 
designing a study or experiment, we may jot down ideas on a sheet of 
paper or a whiteboard, visualizing the procedures and key variables. To 
clarify how one variable might relate to another we often use diagrams, 
flow charts, and other visuals to help formulate our ideas and questions. 
As we will discuss later in this chapter, scientists need to recognize that 
our process of visual thinking may not always be the same as those of our 
audiences. We all think differently, and the degree to which we rely on 
visual thinking varies.

Visual learning involves interpreting meaning from visual representations. 
Science is laden with icons and symbols that we all first learn at a basic 
level and later understand more deeply through experience. Over time, 
this knowledge allows us to interpret the meaning of different scientific 
representations. It’s how a biologist can look at a microscopic image and 
make sense of it quickly and intuitively. Unlike the cognitive process of 
making sense of text, visuals are processed like direct experience—​we react 
emotionally before we fully cognitively understand (Barry, 1997). However, 
the forms of visual representation that scientists develop will not always be 
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comprehensible to audiences of non-​scientists. For example, when looking 
through a telescope, an astronomer might be able to make sense of the 
scale and distance of a nebula, but a layperson may not be able to make 
the same conclusion. Likewise, many scientific images and visualizations 
often depict things we cannot see in literal terms. For example, many 
scientists—​ourselves included—​are familiar with statistical significance 
and would be happy to see asterisks in tables of statistical analyses. For 
those without a background in statistics, the little asterisks in a daunting 
table of numbers would mean nothing. This consideration also applies in 
using scaling and color. Using scaling and color, we must make a series of 
choices that transform data streams of ones and zeros, or images taken in 
non-​optical wavelengths (e.g., infrared), into visual content that we—​and 
others—​can interpret in more complex ways (Rector et al., 2007). Again, 
it is therefore always important to carefully format your visual so that your 
priority audience can accurately comprehend the science.

Design Principles for Effective Visuals

Okay, let’s get into the nitty-​gritty. This part is a bit like a science 
communication toolbox: we’ll look at the nuts and bolts of what makes 
a visual effective. Don’t worry, you don’t have to be a Photoshop wizard 
to make a good visual. You just need a sense of what works and a 
willingness to test things out. Throughout this section, we’ll explore 
common visual formats you might encounter, such as graphs for a 
presentation, infographics for outreach events, or even quick sketches 
for classroom demos.

Before you consider how to design your visual, first identify your key 
message and audience. What information do you want to communicate? 
Who is your audience? What do you want your audience to walk away 
with after viewing your visual? As discussed in Chapter 3, considering your 
audience from the very beginning will allow you to optimize principles from 
graphic design and user-​centered design. Once you have this established, 
you can then turn to considering different approaches to design.

Now that you have a better understanding of visual literacy and how 
it applies to scientific visuals, we can discuss how to strategically craft 
visuals for your priority audience. To capture attention and transmit 
information in today’s crowded media landscape, it is important to 
understand how different design components—​such as layout, imagery, 
and color choice—​affect audience engagement (Danylchuk et al., 2023). 
While designing visuals, it is also essential to involve your visuals’ priority 
audience. Much like asking colleagues to review a draft of a paper before 
you submit it for peer review, getting feedback from end users can help 
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address potential issues and design visuals that better resonate with your 
priority audience.

Layout and Organization

The arrangement of information, or layout, influences how individuals 
navigate content. A well-​organized layout reduces cognitive load, making 
information easier to process. Your audience shouldn’t have to guess 
what the main takeaway is. For example, if you are creating a visual for a 
public health campaign, you want the most critical information—​such as 
protective measures—​to be placed prominently, so you might foreground 
the key insight in the middle of the visual, give it the most space, or add 
contrast or emphasis to make it pop. It is important to think about where 
you want to draw the viewer’s attention, as they are more likely to scan 
information around this point of entry than other places (Djamsabi et al., 
2011). Visuals serve as key anchors to maintain focus, while elements of 
story and suspense help sustain interest. Incorporating storytelling, such as 
structuring multiple visuals as a story, into scientific visuals can improve 
how your audience remembers the information (Pieters et al. 2010), and it 
also helps establish a clear entry point for interpreting the image.

Similarly, the principle of signal-​to-​noise suggests that effective 
communication maximizes meaningful content (signal) while minimizing 
extraneous elements (noise) (Lidwell et al., 2010). Human perception 
readily notices misalignment between text and images, making it beneficial 
to align visual components within a grid structure (Lupton & Phillips, 
2008). When in doubt, always choose simplicity over complexity. 
Presenting related data side by side allows viewers to easily compare 
information. Further, arranging content into smaller, manageable sections 
and grouping related information helps reduce the viewer’s mental effort. 
Since audiences tend to seek the easiest way to absorb information, a well-​
structured layout should provide multiple clear entry points to facilitate 
comprehension. While simplification is essential for accessibility, excessive 
reduction can distort meaning or omit crucial scientific variables, especially 
in public health or environmental communication.

Imagery and Text Integration

A well-​chosen image—​whether a photograph, map, infographic, or 
sketch—​paired with appropriate text is often more effective than text 
alone (Mayer & Gallini, 1990). Compared to experts, non-​experts might 
be more drawn to the image’s aesthetic and emotional resonance, rather 
than the substantive information communicated. Research suggests that 
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non-​scientists’ comprehension improved when narrative or explanatory 
text accompanied images (Smith et al., 2020). When using images and text 
together, it’s important to consider the context in which they will be paired. 
For instance, a slide in a presentation is viewed for only a few seconds, 
whereas a research poster remains visible indefinitely. In the former case, 
you should simplify the imagery and text by using short, concise, and 
similar content; in the latter case, you will have more room to add more 
complex and complementary content.

It is also important to remember that, anytime you repurpose a visual or image 
owned by another source, you should provide clear attribution. Increasingly, 
there are a number of ways to access visuals under creative commons licensing. 
Additionally, universities are now mandated to make instructional content 
machine-​readable and accessible. All non-​text content, such as images, must 
have text alternatives that serve the same purpose, enabling screen readers to 
convey the information to users with visual impairments. More and more, 
journals now also require alt-​text for describing visuals.

Like word choice in a presentation, visuals should be carefully designed 
to meet audience needs. For example, research shows that photographs 
depicting actual storm surge damage to homes are more effective at 
conveying hurricane risks compared to maps that illustrate potential 
flooding (Rickard et al., 2017). Moreover, visuals appropriate for scientific 
publications—​where readers have ample time to interpret details like axes’ 
labels and symbols—​might be ineffective in slide presentations, where 
viewers must quickly grasp key points. Clearly, establishing the goal of 
your image—​whether it’s to compare information, illustrate a procedure, 
or explain a complex concept—​helps in deciding the most suitable type of 
visual and optimizing its effectiveness (Frankel & DePace, 2012).

Finally, as discussed, it’s helpful to position your main image and 
accompanying text in a highly visible spot on the page with strong contrast, 
making it an effective starting point for your audience. Where exactly you 
place this will depend on how your overall layout is structured. One study 
analyzed over 13K infographics and found that information typically flows 
in 12 common infographic designs (Lu et al., 2020)—​think of them like the 
SmartArt graphics in PowerPoint. These patterns can help you choose the 
best entry point and structure your message effectively. For instance, pulse 
and spiral patterns are great for comparing information side by side, while 
star patterns work better for highlighting central concepts.

Telling Stories with Visuals

Storytelling isn’t just for novels or TED Talks. It’s also a key ingredient 
in compelling science visuals. A good visual not only shares data but also 
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walks your audience through a narrative. For example, you might want 
to show the impact of deforestation in the Amazon over time. Instead of 
a static pie chart, imagine using a series of satellite images from different 
decades. Suddenly, your audience isn’t just seeing statistics—​they’re 
witnessing a story unfold.

When designing visuals, ask yourself: Does this image have a beginning, 
middle, and end? Does it answer a question or provoke a new one? 
Sometimes, even a simple before-​and-​after comparison can act as a mini-​
story. Humans are wired for narrative. Lean into that when you’re building 
visuals. Similarly, for messages that incorporate several visuals following 
a cause-​and-​effect structure, using a narrative approach can effectively 
guide viewers from their initial understanding to a clear conclusion. 
Incorporating storytelling into visuals can help smoothly convey complex 
processes or systems.

Using AI to Create Images and Visuals

Here’s something you might not know: AI-​generated visuals are already 
used in classrooms, museum exhibits, and even grant proposals (French & 
Villaespesa, 2019). Imagine you want to explain gravitational waves but 
don’t have access to high-​end software. AI tools can now generate visual 
simulations based on prompts like “a ripple moving through space-​time,” 
giving you a starting point to illustrate the concept. Likewise, scientists are 
increasingly turning to advanced AI platforms like ChatGPT to generate 
visuals and images for enhancing scientific communication and research 
dissemination. These platforms offer significant opportunities by quickly 
translating complex scientific concepts into intuitive visuals, which can 
dramatically enhance public engagement and understanding. For instance, 
AI-​generated visuals can illustrate processes not visible to the naked eye, 
such as molecular interactions, environmental changes detected through 
satellite data, or theoretical physics phenomena, making abstract or 
intricate concepts accessible to broader audiences. Furthermore, scientists 
can benefit from the rapid iteration and customization capabilities offered 
by AI-​driven image generation. This not only saves valuable time but 
also allows researchers to tailor visuals precisely to their communication 
goals or audience demographics, potentially bridging knowledge gaps and 
enhancing interdisciplinary collaboration.

However, the adoption of AI-​generated visuals also comes with notable 
risks and ethical considerations. Primarily, there is the concern of accuracy 
and authenticity. AI platforms, while powerful, may inadvertently produce 
visuals that misrepresent data, oversimplify complexities, or introduce 
misleading elements due to training biases. Consequently, scientists must 
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rigorously validate AI-​generated imagery against original data sources and 
scientific principles to maintain integrity and trustworthiness. Another 
critical risk involves the inadvertent replication of biases inherent in the 
datasets used to train AI models. Such biases could reinforce misconceptions 
or unequal representations, particularly in fields where accuracy in 
representation is essential, such as medical or environmental sciences.

That said, think of AI as a helpful intern, not a final editor. It can provide 
drafts, but it’s your job to make sure the science checks out. For example, 
if you’re illustrating the anatomy of a virus, an AI image might get the 
general shape right but misrepresent key features. That’s why it’s crucial 
to treat AI-​generated visuals as sketches that need scientific fact-​checking. 
Also, transparency is key. Let your audience know when an image was 
AI-​generated, especially if the image is speculative or conceptual. A simple 
caption like “Illustration generated using AI based on current understanding 
of X” can go a long way toward maintaining credibility.

Color Considerations

Color choices significantly impact how audiences interpret visuals. Cultural 
associations, emotional connotations, and accessibility considerations (e.g., 
color blindness) all play a role in how colors are perceived. For example, 
red can symbolize love or a cue for a person to stop. In some cultures, 
red symbolizes danger, whereas in other cultures it symbolizes good luck 
and auspiciousness. Similarly, while color can be used to create hierarchies 
that help organize information, certain color combinations may evoke 
thoughts of holidays or sports teams, which could distract your audience 
from your message. You should be mindful of potential distractions 
caused by color choices and ensure that your visuals remain clear and 
effective across different viewing contexts. For checking color accessibility, 
there are now several tools available to assist you in generating images 
accounting for color deficiencies. Coblis, for example, is an online color 
blindness simulator where you can upload images and see how different 
color deficiencies affect their legibility. Want to try a quick exercise? Take 
a visual you’ve made before—​maybe a graph or a figure from a research 
poster. Now, view it using a color blindness simulator like Coblis. You 
might be surprised at how unclear your favorite color scheme becomes.

As previously mentioned, data visualization often requires translating 
invisible wavelengths into visible images. The choice of color, therefore, 
significantly influences how audiences perceive and trust the scientific data. 
Thoughtful color choices can enhance understanding and engagement, but 
remember that color should communicate data clearly without misleading 
audiences about the underlying science (Arcand et al., 2024). One useful 
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tip: design your visuals in grayscale first. If it still works in black and white, 
adding color will enhance rather than compensate. And when in doubt, 
test it out. Ask a friend or colleague (ideally, someone outside your field) 
if the visual makes sense to them. Fresh eyes can often spot what we miss.

At this point, you might be wondering: “How do I actually do all of 
this?” That’s where practice comes in. Like writing, designing effective 
visuals takes trial and error. This chapter’s exercise provides a chance to 
apply what you’ve learned. Don’t stress about making it perfect. Focus 
on clarity, intention, and communication. And have a little fun with it—​
science is serious business, but your visuals don’t have to be.

WONK BOX

Visual literacy: The ability to understand and utilize visuals. There are 
three essential components: visual thinking, visual learning, and visual 
communication.

User-​centered design: A design philosophy that prioritizes the needs, 
background, and preferences of the intended audiences. In science visuals, 
this means creating graphics that are easy for the priority audiences to 
understand and engage with.

Graphic design: The art of using visual elements (e.g., shape, color, text) to 
communicate a message effectively.

Signal-​to-​noise principle: A design principle emphasizing the importance 
of maximizing relevant content (signal) while minimizing distracting or 
unnecessary elements (noise). It helps ensure clarity and focus in visual 
communication.

Pre-​testing: The practice of testing visuals with members of the intended 
audience before final publication to identify confusion, misinterpretations, 
or accessibility issues.

LET’S PRACTICE!

Visual Critique and Redesign

For this exercise, you will identify, analyze, and redesign visuals for science 
communication. You can work with a partner or by yourself. The goal is 
to apply the concepts introduced in the chapter to reimagine and redesign 
visuals.
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First, choose two science visuals: one should be a good example, the 
other a problematic example that needs to be redesigned. These can be 
charts, infographics, diagrams, or social media graphics. They can be from a 
journal article, news story, or social media.

Analyze the two visuals using the following questions:

	• What is the purpose of the visual?
	• Who is the intended audience?
	• How effective is the visual in terms of clarity, organization, integration, and 

ethical considerations?

Next, redesign the problematic visualization based on the principles 
outlined in this chapter, including layout, imagery, and color.

Finally, reflect on the changes you made to the problematic visual. Discuss 
with the class or your partner:

	• What did you change and why?
	• How did your choice reflect the design principles from the chapter?
	• What challenges did you encounter while redesigning this visual?
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7
COMMUNICATING IN PERSON

From one-​on-​one conversations to presentations in front of large groups, 
in-​person communication is critical to science communication. This 
chapter overviews how successful science communicators share their 
research, build trust, and seek insights from others in both individual and 
group settings, including on live video calls. It offers practical strategies to 
help speakers be clear, concise, and interesting, while also listening actively 
to others. Key skills covered include how to self-​present on stage and in 
person, as well as how to prepare engaging formal and informal remarks 
for speaking opportunities.

LEARNING GOALS

After reading this chapter, you will be able to …

1. Understand the benefits of in-​person communication.
2. Effectively prepare for in-​person communication.
3. Utilize a toolbox of techniques when delivering in-​person communication.
4. Feel confident and comfortable throughout in-​person communication.

The Power of In-​Person Communication

Would it surprise you to know that many people fear public speaking more 
than they fear death? Fear of speaking in public—​what psychologists call 
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glossophobia—​is one of the most common anxieties in the world (Dwyer 
& Davidson, 2012). The National Institute of Mental Health reports that 
around 75% of people rank public speaking as their top fear. This worry 
often stems from concerns about being rejected, embarrassed, ashamed, or 
humiliated—​feelings no one wants to experience. After all, who wants to 
feel shut out?

Given this widespread fear, it’s all the more crucial to recognize the 
importance of public speaking. In a world increasingly dominated by 
digital communication, the ability to speak effectively in person—​whether 
in front of a large audience in a lecture hall or informally with individuals 
or small groups—​has never been more vital for science and scientists. 
In-​person communication is a powerful way to share ideas and build 
connections that foster trusting relationships. When we trust someone, we 
are much more likely to listen to them, believe them, and take their advice.

For scientists, mastering the art of in-​person communication is essential, 
especially at a time when public confidence in science is not as strong 
as it once was. Trust in scientists remains relatively high compared to 
other fields, with 76% of Americans expressing a great or fair amount 
of confidence in scientists to act in the public’s best interests. After an 
initial decline following the COVID-​19 pandemic, science appears to be 
gaining increased confidence, although it has not yet recovered to pre-​
pandemic levels. At the same time, Americans see scientists less positively 
when it comes to communication, with only 45% of U.S. adults describing 
research scientists as good communicators (Kennedy & Tyson, 2024). For 
those of us who know how critical science, technology, engineering, and 
math are to society, it is critical to overcome public speaking anxiety and 
engage directly with others in ways that help rebuild trust in science. We 
have the power to make an impact.

Consider this: the U.S. currently has a population of around 340 million 
people. The National Science Board estimated that in 2017, the science 
and engineering workforce ranged from almost 7 million people occupied 
in science and engineering to around 25 million people who held a degree 
in science or engineering at the bachelor’s level or higher (NSB, 2024). 
Hypothetically, if each person with a science and engineering degree 
were to talk with 14 different people each, everyone in the country would 
have a human-​to-​human interaction with someone in STEM. Everyone in 
America would be better informed about the critical STEM-​related issues 
shaping the world, and more people would trust scientists’ expertise.

Simply put, direct communication plays a critical role in building trust, 
and as scientists, we need to be better prepared for all types of in-​person 
communication—​no matter what the circumstances. Yes, scientists need 
to be able to deliver compelling presentations at research conferences 
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and public forums, but they also should be able to engage in meaningful 
conversations during office hours, spitball ideas with colleagues, and 
effectively educate the public on the fly. You might be thinking: well, 
communicating to a large audience on a podium with PowerPoint slides 
and a lapel mic is very different from talking to someone at a kids’ soccer 
game on a Saturday morning. That’s true, but by treating these two types of 
scenarios as totally different, we are missing out on the many similarities. 
At the heart of both is effective communication, which is about genuine 
human connection.

We hope that with some training and practice you can bring the 
energy you use to talk to people every day to more challenging, higher-​
stakes public speaking situations. One thing we know is that science 
communicators’ confidence in their capacity for public speaking goes up 
when they train, prepare, and practice. Our goal is for you to be able 
to experience joy and excitement in communicating verbally with others. 
With that in mind, in this chapter we have offered a guide on how to build 
your verbal communication skills and raise your confidence so that you can 
be one of the seven million STEM workers who are engaging in dynamic, 
multidirectional human-​to-​human communication that builds trust!

This chapter is not meant to replace the basic public speaking class 
that many of you will have taken as undergraduates—​and if you haven’t, 
we encourage you to do so now. We don’t aim to replicate the experience 
you would have in a semester-​long class, but rather to highlight specific 
ways you can improve your in-​person speaking skills within the context 
of science.

Communication Strategy: Goals, Audiences, and Channels

Before we dig in deeper into in-​person communication, we want to 
highlight that every type of content creation relies on similar basic 
processes. Grounding strategy in the priority audience is a theme that 
runs through this textbook and should apply to communication across 
different channels and platforms. Science communicators should always 
start by strategizing: identify your audience-​specific behavioral goal and 
cognitive and affective objectives. Knowing what you want to achieve is 
key, and this understanding will help you identify who it is you really want 
and need to reach. Understanding your priority audiences—​their needs  
and preferences—​is a critical step in building a full framework for how you 
want to communicate.

In the following chapters, we will focus on another critical tactical 
choice to this framework—​the communication channel, which refers to 
how we send a message from one person to another. Specifically, we will 
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discuss four channels: in-​person, written, mass media, and social media. 
A thorough understanding of communication channels entails knowing 
the features of specific platforms, understanding audiences’ expectations 
for communication within each channel, and utilizing the right tools to 
create messages for different channels. We will guide you through each of 
these points, and this understanding will enhance your capacity to build 
a coherent and effective communication plan, ensuring your goal and 
audiences align well with your choice of communication channels.

Communication scholars use the term “affordance” to describe 
functional attributes of media channels and platforms. Affordance is 
conceptually similar to what we colloquially refer to as the “features” of 
communication channels (Fox & McEwan, 2017; Lang et al., 2018). Think 
of these affordances or features as the key characteristics of a particular 
way of communicating.

To give you a sense of what we mean, let’s compare the four channels that 
we’ll discuss in this section across five affordances. The first one, immediacy, 
describes how quickly the communicator receives feedback and how fast 
information can be exchanged during the communication process. The second 
is reach, the number of audiences and audience members with whom the 
channel can connect the communicator. The third, editability, refers to how 
easily a communicator can revise the message. The fourth, multimodality, 
describes the degree to which messages use different formats (e.g., textual, 
visual, verbal, non-​verbal). The last is personalization, which refers to how 
much one can customize the message and tailor it to certain audiences.

Table 7.1 compares the four channels we will cover in this section  
across the five affordances mentioned above. Understanding these different  
affordances can help you choose the most appropriate and impactful  
communication channels to help you meet your goal. As you can see, when  
compared to other channels, in-​person communication is synchronous and  
immediate, enables encoding messages in multiple modalities, and offers  
the ability to personalize messages.

TABLE 7.1 � Comparison of the Four Channels in Terms of Affordances (Fox & 
McEwan, 2017)

Channels Immediacy  
(for feedback)

Reach Editability Multimodality Personalization

In-​person High Low Low High Varies
Written Low Low Low Low Low
Mass Media Varies High Low Varies Low
Social Media High Varies High Varies Varies
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Why Should You Choose In-​Person Communication

In-​person communication is optimal for building relationships and 
engaging audiences in ways that are authentic and genuine. Real-​life 
interpersonal interaction is the most basic form of communication, and 
it’s a powerful way to engage others and support the formation of trust 
beliefs. Most of us are born into an environment that is rich with face-​to-​
face interactions. For much of our evolutionary past, humans relied on 
in-​person communication, filled with body language, non-​verbal cues, and 
vocalization that people experienced synchronously and directly. As social 
animals, we use in-​person communication to connect with others and build 
relationships on a deeply personal level—​think about those conversations 
at a kids’ soccer game. This evolutionarily ancient channel offers significant 
advantages in building relationships and engaging audiences.

Building Relationship and Trust

For scientists, in-​person communication offers a unique opportunity to 
build trusting relationships with the public. Many are already making the 
effort. For example, nearly all scientists who are members of the American 
Association for the Advancement of Science (AAAS), the world’s largest 
non-​governmental general science membership organization, have often or 
occasionally talked to citizens about science and research findings (Rainie 
et al., 2015). These opportunities, when paired with a goal-​oriented 
mindset, can help foster trust in ways that allow for deep, meaningful 
bonds to form.

Research suggests that in-​person communication tends to nurture closer 
and more satisfactory relationships. For example, studies have found that 
offline friendships are more intimate than online friendships (Chan & 
Cheng, 2004), and compared to exclusively mediated communication, 
exclusive face-​to-​face communication is linked with greater closeness 
and satisfaction in relationships (Caughlin & Sharabi, 2013). In-​person 
communication also appears to produce more harmonious and reciprocal 
interactions compared to mediated communication (Hoogesteyn et al., 
2023; Johnson et al., 2021). Likewise, studies within management and 
organizational settings suggest that direct social interactions such as in-​
person communication are a prerequisite for developing deep and long-​
lasting trust (Nilsson & Mattes, 2015). These direct interactions allow 
people to better understand others’ perspectives and more accurately 
determine who they should trust (Schilke & Huang, 2018).

Empathy is both ethical and strategic, and it is particularly important 
to ground in-​person communication in empathy. All of us authors have 
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seen empathy in action in science communication. Laura recalls a situation 
where her husband, Roger, was walking down the beach with their dogs 
and encountered another dog owner. The man asked Roger what he did for 
a living, and Roger said he worked at the nearby university in Amyotrophic 
Lateral Sclerosis research. The dog owner expressed anger because his 
brother had recently died of ALS, and he felt that no one cared about ALS 
patients or families or was trying to do anything about it. Roger, who had 
had a great deal of empathy-​based communication training at that point, 
simply listened and acknowledged the man’s feelings. He asked questions 
and sought to understand where the man was coming from rather than 
argue with him. Roger adjusted his goal from trying to “convince” 
the man he was wrong to building trust. He was present, listened, and 
acknowledged the man’s distress. By the end of the walk, the man said to 
him, “You know, you’ve given me some hope and I felt like my brother’s 
death was not in vain.” Was the world changed at that moment? Perhaps 
not, but Roger opened a door by taking this person’s feelings and thoughts 
seriously. Now, when they run into each other on the beach, they talk 
about where Roger’s research is headed, and the man is curious. That’s 
empathy at work.

Just because you believe a certain fact is important doesn’t mean others 
do or will. You can even alienate people if you communicate in ways that 
force them to choose between their worldviews and the information you 
want to share. Communication researchers call this a backfire effect, where 
presenting someone with information that contradicts their pre-​existing 
beliefs actually reinforces those beliefs (Nyhan & Reifler, 2010). In other 
words, people can double down on their original views even when faced 
with contradicting evidence—​think of so-​called “flat-​earthers” who insist 
the Earth is flat, despite resounding evidence that it is not. As science 
communicators, we must remember that we may be asking some people to 
give up something important to them in order to embrace new knowledge. 
Understanding what they stand to gain from doing so helps us build bridges 
and connect with people.

Imagine an informal conversation between a scientist and non-​scientist, 
in which the scientist shares science in a humanizing and empathetic way, 
using words a non-​specialist can understand and speaking directly to 
ordinary people’s concerns, values, and curiosities. By listening actively 
and tailoring explanations to better fit the needs of their audience, they are 
working to connect and build trust.

This is what we hope to help you achieve more effectively in this 
chapter: build your strategic approach to make science understandable, 
interesting, and engaging to people who are not scientists. By using 
personal stories and analogies, as well as reading the room, you can help 
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people feel seen and understood. These personal and relatable moments 
truly enhance trust and foster important connections between scientists 
and public audiences.

Engaging People as Humans

Beyond helping to foster trust, in-​person communication can elicit 
higher levels of engagement among audiences due to its ability to 
motivate and enable participants to pay attention to each other. This 
deeper cognitive and emotional engagement can, in turn, help foster 
outcomes such as excitement and facilitate understanding, in the form 
of accurate belief formation. Compared to communication channels 
that lack the humanity of face-​to-​face interaction, elements of in-​
person communication such as your tone, facial expressions, and body 
language can create sharper responses in others that affect not just what 
they think but how they feel.

Have you ever felt bored? It’s not just your brain that tunes out. Your 
heart rate and energy levels drop, your stress hormone cortisol increases, 
and the hormone that makes you feel happy—​dopamine—​goes down. You 
may start fidgeting, thinking about a movie you want to see or a slice of 
pizza you wish you had in front of you. Boredom is a physical experience as 
well as an emotional and intellectual one. So is curiosity. Which experience 
do you think is more likely to help engender trust in science?

In a nutshell: we are feeling beings who happen to think, not thinking 
beings who happen to feel. When we communicate, it triggers emotions 
and thoughts, not just one or the other. Our feelings are deeply intertwined 
with our thoughts. We usually don’t notice how our feelings influence 
our choices and reactions—​and yet, they do, in ways we don’t always 
expect. As scientists, we should aim to frequently use communication 
that elicits curiosity, not boredom. We know that people usually perceive 
communication channels that feel disengaging as less interesting and duller 
(Kock, 2011). Watch kids with toys—​are they more engaged with an 
animated toy that can speak and move, or one that can’t?

Given that in-​person communication affects our feelings and thoughts, 
it can help prevent misunderstandings that might otherwise occur in other 
forms of communication. A prerequisite for thorough understanding 
is attention. Research shows that audiences are quickly captivated by a 
communicator who is animated, in the same location, and communicating 
synchronously (Bailey & Lang, 2022). When we use both words and body 
language—​including facial expressions, gestures, and posture—​we make it 
easier for others to understand what we mean and help avoid confusion. 
Face-​to-​face communication can convey words ten times faster than emails 
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(Kock, 2011), and the added contextual cues can enhance the clarity of our 
messages (Spivey et al., 2002).

How to Prepare for Talking and Talks

Both everyday conversations and formal talks are powerful vehicles for 
communicating science. But don’t take either for granted. Both require 
preparation and practice. Just like athletes, scientists must follow exercise 
routines to build core muscles and master key techniques for delivering 
effective in-​person communication. We want to equip you with some of 
these “exercise routines.”

Before diving into these tools, there are two principles we want to 
hammer home. First, the higher the stakes, the more you want to prepare 
and practice. Rehearsing higher-​stakes communication with friends and 
colleagues can be a helpful part of this process. Second, a “core muscle” 
that supports effective science communication is empathy—​the ability to 
understand and share the feelings, thoughts, and experiences of others. 
Scholars typically break empathy down into two categories: cognitive and 
emotional empathy. Cognitive empathy is the ability to understand someone 
else’s thoughts or emotions, recognize how they feel, and understand their 
perspective without experiencing their emotions; emotional empathy is the 
vicarious sharing of emotions (Smith, 2006). Both types of empathy are 
critical to science communication, helping us to develop trust and foster 
meaningful connections.

With all this in mind, we want to equip you with some tools, drawn 
from our own work, that can help you learn how to communicate in 
person more effectively. Three of the authors of this book (Laura, Xia, and 
Todd) work or have worked at the Alan Alda Center for Communicating 
Science at Stony Brook University. At the Alda Center, we help researchers 
communicate complex ideas clearly and engagingly with non-​scientific 
audiences. In addition to our graduate programs, we offer a wide array of 
in-​person and virtual programs designed to help scientists become more 
responsive and attuned to their audience, enhancing their ability to convey 
ideas in an authentic, relatable, and accessible way. We want to strengthen 
scientists’ empathy muscles so that they can strike a tone that feels natural 
and conversational to them, enabling them to foster trust and build genuine 
connections.

At the Alda Center, we understand that improv helps us be more fully 
present and highlights the physical and emotional dimensions of in-​
person communication. Our unique approach combines improvisational 
theater techniques with strategy through hands-​on communication skills 
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training. We hope that someday you can experience one of these dynamic 
workshops if you haven’t already. In the meantime, we’re offering some 
tools and exercises you can do on your own or in a class, if you’re enrolled 
in one while using this book.

The JAM Tool

At the Alda Center, we created a tool that we use in our workshops. We 
call it our JAM Tool, and the name deliberately has a double entendre. It 
stands for “Just A Minute,” and it also references the term “jam,” a form 
of music where musicians improvise and play off each other without set 
arrangements. The JAM Tool is used to help identify, create, and refine 
a message. By walking people through a process of identifying the core 
priority audience, the audience’s potential interest or resistance, and 
building tactics to achieve one’s goal, the JAM Tool helps you set your 
focus and prepare a successful talk, whether it’s a minute or an hour long, 
formal or casual (see Figure 7.1, the JAM Tool).

We recommend using the JAM Tool after you’ve defined your overarching  
strategy (see Chapter 2). The JAM Tool will help you get very specific about  
what it is you aim to achieve with your priority audience. This is why the  

FIGURE 7.1 � The Alan Alda Center’s JAM Tool
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audience is positioned in the middle of the JAM Tool. At this point, you are  
strategizing how to reach this particular audience, whom you have already  
identified as central to your strategy. Often when we communicate, we  
think first (sometimes exclusively) about our message—​what we want to  
say, rather than what the audience is interested in hearing. We created the  
JAM Tool to help communicators be audience-​centric, always prioritizing  
who the audience is and what you need to do to reach them. Chapter 3  
delved into how to identify and characterize your audience. Here, we want  
you to be clear about which audience you’ve chosen so you can build your  
tactical approach for in-​person communication.

Before you get started, please know that your JAM Tool is not a script. 
It’s an analysis of the situation that helps you gain insight into your 
communication’s context and audience. It’s part of your strategy building. 
What you ultimately say will emerge from what you learn as you develop 
the content on your JAM Tool.

Who Is Your Audience: Be clear about who you are trying to reach. What 
is your personal and/​or professional relationship to them? What do you 
know about them outside of work?

What Is Your Goal: With your audience in mind, set your specific 
behavioral goal and cognitive and affective objectives for your in-​
person interaction. What do you want this audience to think, feel, and 
ultimately do as a result of the interaction? If you’re addressing non-​
specialists, are you hoping to excite them about a new scientific finding 
so they’ll get curious and ask more questions? Or, if your audience is a 
funder, do you want to build a trusting relationship so they may provide 
you with resources to advance your work? If you get stuck, start with 
something simple and ask yourself, “To what end?” a few times to help 
determine your goal.

Why Would They Care: Too often we think people are as excited as we are 
about the details of science—​or, worse, get annoyed when people do not 
care enough about what we think is important. We risk losing people 
when we think this way. Instead, using the power of empathy, try to 
imagine what might help them care about your goal. What’s at stake for 
them in this? To the best of your ability, try to see the interaction from 
their vantage point.

What Are Your Obstacles: Consider what might hinder progress and 
prevent you from achieving your objectives and, ultimately, your 
behavioral goal: time, money, relationships, competing beliefs, etc. You 
must look at these realistically to ensure that you will achieve your goal.

How Will You Achieve It: Reflect on the communication context you’ve 
mapped out, and design tactics to align with your strategy. Now you 
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get to be especially creative. How are you most likely to reach your 
audience while staying committed to ethical and honest communication? 
What will help you connect with your audience most effectively? Are 
there certain words or phrases you might use to move the conversation 
forward or create buy-​in and interest, especially when speaking to a 
larger audience? Will you be presenting? If so, what visuals will you 
use? How can you use story to shape the interaction? What kinds of 
analogies and metaphors might be most powerful?

Science Communication: Pitfalls and Best Practices

It’s worth spending a little bit of time on the things that enable great 
science communication or get in the way of it. Please remember, as we go 
through these, that each audience is different, and there are no shortcuts to 
effective communication. In live human-​to-​human communication, there 
are many factors that help or hinder communication, and you must read 
the other person. That’s why we think improv is such an outstanding way 
to support science communication. We have to do our homework and 
prepare for each specific audience and context. The higher the stakes, the 
more preparation and practice are needed. In the moment, we also must be 
nimble, flexible, and willing to adapt.

Here are some key points to consider when communicating science 
verbally:

1.	 Goal and objectives: It is easy to get caught up in trying to explain a 
fascinating idea, but that isn’t what’s called for in every situation. Some 
audiences may care more about the real-​world implications of an idea 
rather than the science underlying it. Use clear and engaging language 
to present your ideas, but don’t lose sight of what your audience needs 
to know, always grounding yourself in the behavioral goal and priority 
objectives that are core to your strategy.

2.	 Language: Identify what kind of language you should use. How much 
jargon is too much, and how much is appropriate? It’s challenging to 
break down complex concepts without oversimplifying or distorting 
them. Scientists often worry about losing nuance, which can make it 
harder to communicate effectively with a general audience, but if your 
audience doesn’t share your language, you may bore or alienate them. 
Consider the level of technical language your audience can understand, 
and aim to be accessible without losing your meaning.

3.	 Audience knowledge: Do what you can to learn how much your 
audience already knows about the topic. There’s a risk of being either 
too complex or oversimplifying. Nobody likes to be talked down to, 
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and arrogance is the kiss of death in science communication. Be sure to 
understand your audience’s baseline knowledge so you can meet them 
where they are and strike the right chord.

4.	 Engagement and accuracy: One of the key challenges is ensuring content 
is accurate but also engaging. Are you clear on the ethical parameters 
of what you’re communicating? It’s important to be compelling while 
also communicating ethically and truthfully.

5.	 Slides and visual props: Visuals can be highly effective when used 
properly. Consider whether visuals and slides will enhance or 
undermine your communication. Nobody likes to experience “death 
by PowerPoint,” where a science presenter clings to the lectern and 
rushes through slide after slide of overwhelming information. There 
is an art and even science to designing great slides and using effective 
visuals (see Chapter 6). Always consider how your audience will feel 
and what they will remember. Certainly, you want to be remembered 
for visuals that are compelling, accurate, and engaging—​not for slides 
with unreadable fonts or confusing colors. When in doubt, ensure that 
your visuals supplement and enhance your conversation, rather than 
dominating it. As Alan Alda wisely says, “Power corrupts. PowerPoint 
corrupts absolutely.”

6.	 Complexity: Science can be challenging to communicate, especially 
when presenting statistics. This is especially true if you are engaging 
with audiences that don’t share your knowledge base. That’s not to say 
complexity is a bad thing. Many people enjoy learning new information 
and tackling challenging ideas. However, ask yourself what really 
needs to be explained and what doesn’t. This varies from situation to 
situation. Sometimes scientists focus too much on the details, which 
can alienate audiences.

7.	 Rhetorical devices: Identify what kinds of analogies, metaphors, and 
stories might effectively build trust and understanding. Is the use of 
story appropriate and helpful? When deployed strategically, rhetorical 
devices can make our communication much more memorable and 
engaging.

8.	 Structure: The order in which you share information matters. An 
essential component of effective storytelling is sharing ideas in ways 
that make sense (see Chapter 5). The structure of journal articles—​with 
their progression from an introduction and literature review to sections 
on method, results, and discussion—​often isn’t appropriate because it 
hides the real story underlying your insights. Sometimes a compelling 
story starts at the end, while at other times it is best unraveled as a 
mystery. When you’re developing the structure of your in-​person 
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communication, consider what content to share—​and how to order it. 
For example, sometimes a story of failure placed at the beginning of a 
talk establishes a framework for highlighting how a scientist worked 
through adversity to succeed.

Delivering Talks, Engaging in Person

It’s essential to prepare for in-​person communication, especially 
presentations. But how can you ensure you deliver effectively once you’re 
in the room? While there is no substitute for practice and experience, there 
are a number of practical tips that can help you deliver more impactful in-​
person communication.

Being present with, aware of, and responsive to your audience is the 
most important mindset you can bring to interpersonal interactions. Paying 
attention to how others are listening and responding to you demonstrates 
care and gives you real-​time feedback. It also helps take the pressure off you 
if you find yourself getting nervous. So often we are focused on ourselves 
and can get lost in our heads, when, really, we should be focusing on those 
we hope to reach.

It’s hard to drill down how to deliver an engaging talk in person into 
just a few short bullet points. However, there are key indicators that can 
help you assess whether your internal periscope is focused on you or your 
audience. Consider asking yourself the following questions, which we’ve 
grouped into three categories:

Stay Engaging

Am I making eye contact?
Am I talking in a way that engages or alienates people—​is my tone 

conversational and inviting, or is it authoritative and potentially 
intimidating?

Am I pausing to genuinely invite questions and engage, or am I rushing 
through my slides?

Am I adjusting my pace to mirror the audience’s energy?
Am I using filler words like “so” and “um” to cover up feeling self-​

conscious and frightened rather than turning my energy toward the 
audience and their needs?

Where are my hands? Am I using them naturally—​or clutching the 
PowerPoint laser pointer for dear life?

Have I used experiential ways to convey information when it’s possible 
to do so?

 

 

 



130  Science Communication for Scientists

Stay Approachable

Am I approachable and demonstrating caring and openness?
Am I adapting in the moment, drawing on vivid imagery, stories, and 

analogies to ensure my audience is tracking with me?
Am I being genuine and demonstrating humility in an appropriate way?
Am I maintaining a conversational tone, or does it feel like I’ve memorized 

a script?

Be Clear

Am I sharing information with emotions that are appropriate to the 
information and genuine (for example, if I’m conveying something 
happy, am I smiling?)?

Is my body language consistent with the tone and content I’m sharing?
Am I using language that feels appropriate to the audience?
Am I focusing on audience-​oriented goal, or am I mentally rehearsing 

what I want to say while speaking?

It’s Equally About Listening

Ultimately, whenever communicating in person, you must use language 
and visuals that are authentic to you. It is essential that you show up as 
the human being you are. People like to connect with genuine people, and 
trust is built when we perceive the person whom we are talking with to be 
authentic. At the Alda Center, we never use improv to make actors out of 
scientists. Instead, we use it to help people find humanity in each other and 
engender curiosity. An added bonus is that improv makes us more curious, 
forgiving, and kind, all of which support science communication.

Similarly, while communicating will always be about sharing different 
types of information (see Chapter 2), it equally comes down to listening 
and genuinely hearing. When we communicate in ways that demonstrate 
care, we constantly need to be “listening” to our audiences with all of our 
senses, and we must ask ourselves if we are treating people with dignity 
and respect as we share our insights. This is a fundamental shift in how 
many people think about communicating in person, and one for which 
improv is an especially useful tool. We encourage you to try the exercise 
below, Half Life, which requires you to put your JAM Tool into practice.
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WONK BOX

Affordances: The qualities and features of an object or technology 
that indicate how it can be used. Affordances suggest the possibilities 
a medium, technology, or platform offers for communication and 
interaction. For example, the affordances of printed books include, 
obviously, in-​depth and self-​paced reading, note-​taking, preservation of 
words, and, in extreme situations, self-​defense.

Backfire effect: A cognitive bias that occurs when people’s inaccurate 
beliefs are strengthened when presented with contradictory evidence.

Empathy: The ability to understand and share another’s feelings. It can 
be broken down into two forms. Cognitive empathy is the ability to 
understand what others think, while affective empathy is the ability to feel 
what others feel. The degree to which we perceive others as empathetic 
(i.e., willing to genuinely listen) is a key factor in whether we perceive 
them as trustworthy.

LET’S PRACTICE!

Half-​Life

For this exercise, put your JAM tool to work. Half-​life is an improvisational 
game that science communicators can use to help hone their central message. 
You’ll need a partner and a timer for this—​the one on your phone is perfect!

Here’s how the game works:
Decide who will be Person A and who will be Person B. Don’t worry—​both 

of you will have a turn.
Using your JAM Tool, Person A will briefly share who their priority audience 

is with Person B, who will stand in as a representative of that audience for the 
purposes of this exercise. Take a quick minute to describe who the audience 
is and share anything particularly important about them that Person B needs 
to know.

Round 1: Set the timer for 60 seconds. When the timer starts, Person 
A shares a one-​minute message. Imagine that this is either the first minute of 
a longer presentation or your opportunity in a one-​minute elevator ride to 
reach your priority audience. Focus on your objectives and consider what you 
want the other person to think or feel after hearing your message. During this 
round, Person B is primarily listening.
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After the timer stops, Person A asks Person B the following questions:

	• What do you think was the main purpose of my talk?
	• When and how did I make my point? Are there ways I might make it 

clearer?
	• Of all that I said, what will you remember tomorrow? Why?
	• What did my talk make you think, feel, or want to do?

Take 2–​3 minutes to discuss.

Round 2: Now, set the timer for 30 seconds. Person A takes whatever feedback 
they received and integrates it into this shorter round. A reminder: This is not 
about speaking faster. It’s about speaking smarter.

Once finished, Person A asks Person B for feedback, using some or all of the 
questions above.

Round 3: Now do a third round in 15 seconds. Person A tries to meet their 
goal in this very short period of time.

Once finished, Person A asks Person B for feedback again.

Final round: Now you have a whole minute to try the talk over again, 
integrating all the feedback and changes you’ve made.

Then, switch partners, so that Person B is the speaker and Person A is 
giving feedback.
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8
COMMUNICATING IN WRITING

Take a few moments after you’ve read this paragraph to close your eyes. 
Really, close your eyes. Recall something you’ve read that has genuinely 
stuck with you. You may remember vivid details and how you felt as you 
were reading. Xia remembers reading a story in Lisa Feldman Barrett’s 
book How Emotions Are Made: The Secret Life of the Brain. The author 
describes a birthday party she held using clean diapers as plates for cake to 
bring to life the idea that our brain uses prior experiences and knowledge 
to construct emotions. She made her point: none of the guests found this 
appetizing; instead, their past experiences with diapers left them feeling 
queasy. Laura vividly remembers reading Matt Richtel’s An Elegant 
Defense, which explains how the immune system functions. She was 
moved to tears by the end: throughout the book, the author explores how 
our immune system works through the intimate stories of four individual 
patients, humanizing the complex science and medical content and making 
it deeply moving.

Try to recall some moments in your life when you could not stop reading 
(we hope you have some such moments). What kept you engaged and 
reading? Was it the storyline, getting answers to your burning questions, 
your ability to identify with the characters? Were you reading about 
something so interesting or bizarre that you became deeply immersed? 
If you cannot recall scenarios where writing engaged you so deeply, we 
imagine you’ve encountered the opposite—​boring, hard-​to-​understand, 
irrelevant writing that you’ve had to slog your way through. Maybe you’ve 
also been in a situation where the only medium accessible was a magazine 
or newspaper—​like on an airplane before takeoff? In situations like these, 
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people often flip … flip … flip … and, when the time comes, switch to 
more engaging media or do other things. After all, no one wants to read 
something that alienates or bores them.

As science communicators, we should strive to create written content 
that captures our readers’ attention and reshapes their understanding 
of the world. In this chapter, we want to help you produce memorable 
and engaging writing that results in meaningful engagement with your 
audiences. Even more, we want to help you develop writing skills that make 
science stick because it makes people care, leading to deeper understanding 
and lasting impact. In writing this chapter, we assume that you are a reader. 
It is hard to imagine a good writer who doesn’t also read voraciously. You 
may be able to write clearly as a non-​reader, but it seems likely that you 
will miss out on opportunities to develop mental models for what makes 
writing compelling.

LEARNING GOALS

After reading this chapter, you will be able to …

1.	 Understand the features of written communication.
2.	 Conceptualize the process of science writing.
3.	 Use our recommended approach to building structure to effectively 

organize your messages.
4.	 Tailor your written messages to different audiences.
5.	 Utilize AI responsibly and ethically to support writing.

Communicating science in written forms is an indispensable part of 
scientific communication. Scientists typically disseminate their ideas through 
academic writing, including conference papers, proceedings, book chapters, 
and peer-​reviewed articles. This chapter is not about academic writing. 
Instead, our focus here is on how to write for non-​experts outside of your 
specific fields of study in ways that are meaningful and engaging to them. 
When writing for non-​experts, scientists may need more deliberate focus 
than one might think—​if you’re not careful, it’s easy to slip into academic 
writing mode and forget that others don’t share your knowledge base.

Despite its challenges, writing for public audiences has become 
increasingly common among scientists. Popular nonfiction and fiction 
books, newspapers, blogs, and social media all have the capacity to reach 
broad public audiences. Physicist Stephen Hawking’s A Brief History of 
Time has sold more than 25 million copies worldwide; The Conversation, 
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a news website with global reach, where academic experts write for public 
audiences, has over 40 million page views monthly. Many scientists have 
more than a million followers across different social media platforms. 
Effective science writing—​writing that is engaging and thus memorable—​
is often grounded in storytelling (see Chapter 5). Building on what you 
have already learned about storytelling, we introduce additional guidance 
in this chapter to strengthen your writing by grounding it in strategy and 
empathy for your priority audiences.

Why Should You Choose Writing?

If you return to Table 7.1 in Chapter 7, you’ll notice that written 
communication is low in immediacy, reach, editability, multimodality, and 
personalization. There are several features of writing we need to consider 
across the board. You are usually at the mercy of your audiences once 
written messages are finished, published, and sent (this isn’t true for things 
like websites, which you can optimize over time). Written messages will 
also last, and audiences will have the pleasure to reread and reinterpret the 
narrative at their will. Finally, you will not receive feedback in real time 
and thus cannot provide additional context for your messages. If those 
features sound like constraints, you might ask why you should consider 
writing as a way to communicate in the context of science. However, 
writing has many distinct strengths.

Written communication enables deep thinking and contemplation (i.e., 
cognitive engagement). Written words evolved much later than verbal, non-​
verbal, and visual communication. Before we had language and words, 
humans acted directly on the things they perceived. As a result, written 
communication does not elicit the same immediate, biologically driven 
responses as the things we see in real life and stimuli that perceptually 
resemble real-​life counterparts, such as pictures and films. For example, 
research shows that people’s physiological response to a picture of snakes 
is stronger than their reaction to the word “snake” (e.g., Hinojosa et al., 
2009). It makes evolutionary sense to have stronger bodily responses when 
seeing things: you need to get away fast if there’s danger. Reading about 
things does not generally present immediate danger or opportunity, and 
audiences have more cognitive resources for information processing and 
cognitive decision-​making (Lang et al., 2015). Perhaps that’s why we have a 
Declaration of Independence in writing rather than pictorial form. It is also 
true that you can easily turn an interesting and engaging written message 
into other forms of communication because, by the time you’ve ironed out 
a written message, you’ve already invested enough mental energy to secure 
a strong script that can withstand harsh cognitive scrutiny. However, it is 
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harder to turn an episode of spontaneous in-​person communication into 
an engaging written message, especially when the excitement doesn’t come 
mainly from the message or idea but other aspects of the interaction such 
as the tone, timing, atmosphere, and other non-​verbal cues.

One marvelous capacity of human communication is its ability to 
represent abstract things with words and language. Written communication 
extends this capacity further by freezing dynamic, latent, and abstract 
thoughts in time and space, which allows ideas to be preserved, revisited, 
and dissected. With written words and symbols, we create a shared reality 
full of abstract things, such as democracy, the common good, morality, and  
emotions. Many other forms of communication are more ephemeral and 
latent and thus lack the explication and revisability needed for effective 
and deep communication. A wink lasts less than a second, a smile one 
second, a short, spoken sentence two seconds, and a typical film scene two 
to three minutes. All those ephemeral messages won’t make much sense 
if we don’t take the whole communicative context into account. Further, 
many real-​life communicative contexts are invisible to outsiders’ eyes. 
Through written communication, we can record these fleeting messages, 
more fully contextualize them, and return to them for deeper analysis. 
Written communication also invokes our curiosity: it allows us to imagine 
how things might look, smell, or sound or how we might feel or behave if 
we were one of the characters in a story.

Finally, written communication offers opportunities for inclusivity and 
accessibility. Not everyone can attend a live lecture or engage in an in-​
person conversation with experts. Written materials can readily be adapted 
into multiple formats, translated into other languages, and rendered 
accessible for those with disabilities. AI can increasingly make these kinds 
of adaptations with audio and video content, but written content seems 
likely to continue to be central for how ideas are shared. Written messages 
can be read by a diverse body of audiences, overcoming barriers of time, 
space, language, and individual circumstances.

If your goal is to shape beliefs, inspire behavioral change, and build 
trust with audiences, writing can be a powerful tool. Stories allow you to 
flesh out a storyline, create context, and bring ideas to life. By capturing 
moments of excitement and personal growth, writing can engage audiences 
in a way that is both immersive and persuasive.

Developing Ideas: Find the Soul

Find something worth sharing first. In a media-​saturated environment, 
many audiences may need a reason to spend their time engaging with 
your writing rather than with other more immediately stimulating media. 
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Empathizing with your readers is essential. Imagine who your reader is, 
how they will feel reading your writing, and what you want to accomplish 
through it. An idea that interests you is likely interesting to many readers. 
An emotional journey that moves you can also move readers, provided it 
is conveyed in a way that lands with them. Consider how you might share 
a surprising scientific finding or challenging research problem, creating 
written content that makes people care. Indeed, the entire writing process 
can be driven by an idea that is exciting, interesting, or unique in your eyes. 
Consider how draining it would be to write—​and read—​something that 
you don’t care about. As you decide what topic to choose, remember that 
your idea should be grounded in your behavioral goals and cognitive and 
affective objectives (see Chapter 2) and aligned with knowledge about your 
audiences (see Chapter 3). Once you’ve selected your subject, you might 
have some initial ideas for how to shape the story.

In Chapter 5, we shared two tools for developing a narrative core 
and a narrative arc. Now it’s time to incubate and grow those ideas, as 
most books on writing encourage. In The Writer’s Process: Getting Your 
Brain in Gear, author Anne Janzer likens this to a baking process. The 
first step is to gather ingredients: research, interviews and conversations 
with key personnel, introspection if you’re on a personal journey. At 
this stage, focus on reading and note-​taking while actively looking for 
connections and avenues of research. Using pen and paper for freewriting 
without judgment helps to get your thoughts flowing. In her book Words 
into Ideas: Mastering the Craft of Science Writing, author Elise Hancock 
suggests that you gather information for your story if you are writing 
about a topic with which you have less experience. There are several 
signs of a good science story: solving a puzzle, tracking the excitement of 
scientists, seeking simplicity (see Chapter 5). Always ground your ideas 
in what your priority audiences might experience when they read your 
writing. It helps to link writing to people’s previous real-​life or fictional 
experiences, knowledge base, and cultural norms. In science writing, try to 
wear the hat of a storyteller rather than that of an intimidating expert. Pay 
special attention to elements that make your topic relatable and engaging. 
Consider delving into how the research covered in your writing solves a 
mystery or highlights ethical dilemmas or societal implications. Can you 
walk readers through the experience of individual scientists struggling to 
overcome a challenge? How about exploring the lives of real people whose 
experiences are influenced by the scientific field you are writing about?

Once you’ve gathered enough key ingredients to shape the story, review 
your notes and revisit your narrative hooks and arc. Some writers find 
it helpful to lay out the story visually, outlining its rising action, turning 
points, and resolution on a map of the story arc. Visualize and organize 
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information using diagrams, sticky notes, or digital tools to consider what 
content should appear where. These tools can help bring flexibility to your 
thoughts, allowing you to see connections between clusters of ideas and 
organize them in a way that resonates with readers.

After this initial stage of preparation, let your ideas incubate. Step away 
for a little while and then take a fresh look at what you’ve mapped out. 
Consider how you would perceive your ideas if you were a member of your 
priority audience. Even better, see if you can find someone who represents 
the people you are trying to reach and get their genuine input on how your 
ideas land. Take notes of insights that arise, gaps in the picture, or other 
ideas that might strengthen your writing. This incubation period is critical. 
Sometimes we become enamored with an idea during the initial planning 
phase, but it proves to be less exciting over time. This period may last 
hours, days, or even months to years, depending on the scope and scale of 
your project. Of course, not everybody is writing the next Brief History 
of Time, but nevertheless, a little gap to consolidate and ponder ideas 
between research, learning, and writing often can give you some critical 
distance and provide important insights. When Archimedes, the ancient 
Greek mathematician, shouted “Eureka!” (“I’ve found it”) after figuring 
out how to measure the density of the King’s crown’s without demanding 
it, he was not actively solving mathematical problems but, in a shower, 
relaxing with the burning question in the back of his mind. New ideas can 
come at surprising times, and it doesn’t hurt to engage your mind with 
other fun things during this incubation period.

Message Structures: Laying Out the Bones

Once you have an idea, how do you convert it to writing? We suggest 
starting with message structure, the skeleton of the content. This imposes 
some order on the heap of information we come up with. For academic 
papers, we rely on predetermined structures—​introduction, literature 
review, methods, results, etc. Non-​academic writing is different. There is no 
predetermined or right structure, though there are some basic approaches 
that can help us structure science writing.

Below, we share some ideas for specific structures you might use to help 
shape your writing. Please note that the choice of a structure needs to be 
related to your strategy. Reflect on what you want to convey and how 
to best achieve that; the approach you select should be appropriate for 
the type of writing you are developing. If you are writing a novel, you 
don’t want to give away the plot in the beginning; for a news article, you 
don’t want to make the cardinal mistake of “burying the lead!” During 
this phase, use tools to visualize the arc of your writing and organize your 
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ideas effectively. By carefully structuring your ideas, you can ensure that 
your written content will engage your audiences.

The Inverted Pyramid

One common structure is the inverted pyramid, which begins with the most 
critical information and gradually presents more details. Funnily enough, 
this structure is the result of the invention of Morse code, which prioritized 
sending the most critical information first due to limited character space 
in early transmissions. Over time, the structure was widely adopted by 
journalists eager to quickly capture readers’ attention, and it eventually 
became the standard for news writing.

Naturally, this approach works particularly well for news articles 
or press releases. Start with a concise and compelling headline or an 
opening sentence that encapsulates the core message—​often an exciting 
discovery, breakthrough, or pressing issue. In a competitive informational 
landscape, you have a very short window of opportunity for grabbing 
readers’ attention. Follow this with a brief explanation of your subject’s 
significance or potential impact. In this leading paragraph, you should 
present the who, what, where, when, why, and how of your story (the 
“5 Ws and H”). Subsequent paragraphs can include supporting details, 
such as the methodology, context, and quotes from experts. The inverted 
pyramid ensures readers grasp the key points even if they skim or stop 
reading midway.

Hey, You, See, and So

Another structure for written messages used by journalists is called “Hey, 
You, See, and So.” This structure allows you to catch readers’ attention 
and efficiently explain why the subject or proposed change matters to the 
audiences.

Start with “Hey,” your hook to grab attention: a surprising fact, 
provocative question, or emotional appeal. For example: “Did you 
know there are more stars in the universe than grains of sand on Earth?” 
“Imagine if we could generate unlimited clean energy from the sun—​how 
would that change our lives?” This opening line should be brief, intriguing, 
and tailored to your audience’s curiosity. It sets the tone for the rest of 
the piece.

Next comes “You,” referring to your effort to appeal to your audiences’ 
interests or concerns and explain how the subject impacts them or the 
world they care about. You can address the audience directly: “Every time 
you charge your phone, you’re tapping into an energy system that could 
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one day be completely renewable.” “The air you breathe might hold clues 
to the future of medicine—​scientists are using airborne particles to predict 
disease outbreaks.”

For “See,” you explain the core idea of your message. Think of this 
as the key information you need your audience to walk away with. 
Remember to use appropriate language, analogies, or visuals to make 
complex ideas accessible and engaging. For example, when explaining 
solar panels and fungi networks, you might say: “Researchers have 
developed solar panels that mimic leaves, capturing sunlight more 
efficiently by replicating how plants photosynthesize.” “When scientists 
studied how forests recover after wildfires, they discovered that fungi 
networks in the soil act like underground highways, helping trees share 
nutrients.”

Finally, you conclude with “So,” underscoring why the subject matters 
and what needs to be done. Here, you should highlight the topic’s 
implications, outline its potential future direction, and end with a call to 
action. Following up on our previous pair of examples concerning solar 
panels and fungi networks, you might end your story by saying: “So, this 
breakthrough in solar technology could make clean energy affordable for 
millions, reducing our reliance on fossil fuels.” Or, “So, understanding 
these fungal networks could help us design better strategies for restoring 
ecosystems after natural disasters.” Forcefully answering “So” ensures 
that the audience leaves with a clear takeaway, reason to care, or idea of 
what might come next.

Problem-​Solution-​Benefit

The problem-​solution-​benefit structure is particularly useful for science 
communication because it makes complex topics relevant and accessible. 
By framing information in a clear format, communicators can capture 
attention and inspire action. It also provides a natural flow that keeps 
audiences engaged.

Begin by identifying a problem or challenge that you know will 
resonate with your audience. For instance, when presenting to a 
group of environmentalists, you might say: “Plastic waste is polluting 
our oceans, harming marine life, and disrupting ecosystems.” Or, 
when addressing a crowd of healthcare professionals, you might 
say: “Antibiotic resistance is becoming a global health crisis, making 
common infections harder to treat.” For feature writing, the problem 
might be told through the story of an individual, highlighting their 
personal experience. This first stage sets the context and helps readers 
see why the topic is important.
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Next, present scientific research or innovation as the solution to 
the problem you’ve just described. Explain the solution clearly and 
concisely: “Researchers have developed biodegradable plastics made 
from seaweed that dissolve harmlessly in water.” “Scientists are exploring 
bacteriophages, viruses that specifically priority harmful bacteria, as an 
alternative to antibiotics.” In this section, you might incorporate personal 
narratives and stories for emphasis and flair, but the main focus should 
remain on the potential of science to tackle pressing challenges.

Finally, highlight the benefits—​both immediate and long-​term—​that the 
discovery offers to society, the environment, and individuals. By showing 
tangible outcomes, this structure leaves readers informed, optimistic, and 
engaged. Sometimes, in-​depth writing will return to stories told in the beginning 
or middle and show how the solution benefited the people who were profiled.

The Many Readers in Your Mind: Add Flesh and Color

Once you have your structure in place, it’s time to add more flesh and color 
to the sculpture. When writing your first draft, focus on intuitive writing. 
Avoid being overly self-​critical and focus on what would really resonate 
with your readers. When writing for the public, it’s important to remember 
that your words will be read by a diverse body of audiences. It’s crucial 
for your message to stay focused on a core concern shared by all while 
engaging varied audiences.

Here, we will revisit the JAM Tool that we introduced in Chapter 7. 
This time, visualize your audience and map out the different kinds of 
readers you hope to reach. Then, create personas. In this process, develop 
profiles of specific potential readers, including details such as their 
knowledge level, interests, and values. Consider who they are: a curious 
high school student, busy parent, or policymaker? What questions might 
they have? What challenges do they face? Tailor your tone and examples 
to resonate with these personas. Think of multiple readers, one at a time, 
and step into their shoes. Imagine yourself as each type of reader. Picture 
their background and interests, as well as the questions they might have. 
For example, a busy parent may wonder why your topic matters to their 
family; a curious teen may wonder how the subject works and whether it’s 
cool or trendy; and a skeptical reader might ask whether you are credible. 
Rotate between personas as you draft, ensuring each segment of your 
audience finds something relevant and engaging.

Anticipate Audiences’ Reactions

Anticipating audiences’ questions and emotional responses is another 
important aspect of an audience-​centered mindset for writing. Remember 
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that in written communication, you have little chance, if any, for 
clarification and further explanation. When the message is printed and 
published, it’s there for a long period of time. So, you’d better anticipate 
readers’ reactions in advance and try to address them in your writing. Each 
subgroup of your readers will bring unique curiosities. Each of them will 
have questions about your subject’s practical impact, real-​life implications, 
and benefits.

Additionally, anticipating readers’ reactions isn’t just about providing 
information—​it’s also about connecting emotionally. While adding 
examples and explanations, try to anticipate how your audience might 
feel about the topic: curious, skeptical, excited, fearful, or even frustrated. 
Writing with these emotional responses in mind helps you address their 
concerns more effectively. Specifically, try to anticipate and address 
emotional barriers to your writing. For example, if readers might feel 
intimidated by complex concepts, acknowledge that feeling, break your 
subject down into digestible pieces, and use relatable analogies. If the topic 
raises fears—​as important issues like climate change or health risks often 
do—​you might consider balancing the discussion with hopeful solutions 
and actionable steps. If the topics include surprising or counterintuitive 
facts, acknowledge possible resistance and disbelief among your readers. 
Imagine you’re having a conversation rather than delivering a speech. 
This approach builds trust and makes the content feel personal and 
approachable. When you anticipate your readers’ responses and address 
them in your writing, you are also creating common ground with them. 
Ultimately, they will appreciate that you’ve helped clear cognitive and 
emotional roadblocks to the topic.

Stir in Stories and Analogies

Stories and analogies are important tools for clarifying complex concepts 
and relating to non-​expert audiences. These techniques make abstract or 
technical ideas accessible, engaging, and memorable. Stories are great tools 
for shaping evaluative beliefs related to a scientific topic. For example, 
when explaining the importance of vaccines, instead of giving only hard 
facts, narrate a patient’s experience—​such as a child who avoided severe 
illness thanks to a breakthrough vaccine. Or, to make people understand 
the benefits of gene editing technologies, add a true story of a patient 
whose life was transformed by this technique.

Stories are relatively easier to find in applied scientific disciplines. 
However, stories can also be used in explaining processes in basic science 
because they create natural arcs that mirror scientific processes: problem 
identification, exploration, and resolution. If you are trying to explain 
some complex scientific method, instead of using abstract language, tell 
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the story of how scientists (like yourself) made discoveries or figured things 
out. For example, Alexander Fleming’s accidental observation of mold-​
killing bacteria not only shows how scientific discovery can happen by 
chance but also keeps readers engaged by framing it as a fortunate accident 
that changed medicine forever.

When you are shaping a story, pay close attention to how you develop 
characters. We create emotional connections with characters, experience 
their highs and lows, and see the world through their eyes. Your strategy 
should include developing characters that your readers can relate to. 
Requesting outside reads from colleagues or friends can help confirm that 
your characters come across the way you hope, ensuring that your writing 
has the greatest possible impact.

Another important tool is analogy, which simplifies complex concepts 
by connecting them to well-​known phenomena or experiences, creating 
cognitive shortcuts for understanding. When explaining the role of neurons 
in the brain, an analogy like “neurons are like electrical wires transmitting 
messages throughout the body” provides a concrete image that’s easy to 
grasp. Similarly, Stephen Hawking used analogy when explaining the 
expanding universe in A Brief History of Time, likening it to a balloon 
being inflated, with dots on its surface representing galaxies moving apart. 
Analogies can also highlight the importance of scientific phenomena. For 
example, to explain the vastness of space, astronomer Carl Sagan famously 
described Earth as a “pale blue dot” floating in an incomprehensibly large 
cosmic arena. This analogy evokes wonder while grounding the scientific 
concept in an emotional context.

Remember: for stories and analogies to succeed, they must be accurate 
and relatable. You shouldn’t oversimplify and distort the science in an 
effort to connect with your audience. Conversely, you shouldn’t be so 
detailed that your stories are hard to follow and ultimately fail to connect 
with readers. Ensure that your language and examples resonate with your 
audience’s experiences and values.

Revise, Revise, Revise: The Many Final Touches

There are hundreds of books about writing. One thing they have in 
common is that they emphasize the importance of the revision process. 
Good writing doesn’t come naturally but rather emerges through a process 
of hard thinking and revision. When you write a first draft, an open mindset 
can free you from perfectionism. Once you’ve got a solid draft, a little dose 
of perfectionism paired with the grit and willingness to revise can bring 
writing from good to great. Start at the macro level and then delve deeper 
into more detailed aspects of the content. Throughout this book, we have 
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emphasized the importance of goal alignment and audience-​centered 
communication. Therefore, when revising your science narrative, you 
might start by re-​evaluating your message and making sure that it achieves 
your goals and objectives. Ask yourself whether the message deviates from 
what you originally wanted to say, and whether the message addresses the 
intended audience with their knowledge base, barriers, values, and other 
information taken into consideration. If not, revise the existing text or add 
chunks that speak to your goals.

Once you have gone through and done a thoughtful round of revisions, 
we encourage you to get readers who represent and can identify with your 
priority audience to give your work a good, hard, honest review. There is 
nothing as powerful as hearing what people think and feel. Take the feedback 
seriously and as a gift. This is probably the time to follow the sage advice of 
author Arthur Quiller-​Couch, who gave advice on writing in 1916 that still 
holds true today: “Whenever you feel an impulse to perpetrate a piece of 
exceptionally fine writing, obey it—​whole-​heartedly—​and delete it before 
sending your manuscript to press. Murder your darlings” (Quiller-​Couch, 
1916). The idea of killing your darlings, meant of course figuratively, is 
that we as writers can become awestruck by ideas, concepts, and phrases 
that just don’t work for others and ultimately bring your writing down. 
Have the courage to cut things that aren’t working.

You may need more macro-​level edits as you evaluate the organization 
and structure of your message. Some of us on our team always start a 
writing day off by taking a fresh, quick read through the whole piece to 
see if it feels coherent. You can experiment with the organization and 
flow a little to see if there are other ways of conveying the message. We 
recommend two ways to gut check if your structure is strong: first, make 
sure your opener still matches your message. Sometimes an opener comes 
to mind easily, but your ideas may evolve as you write. If your message 
has evolved since you completed your draft, revising the opener, body, 
and conclusion accordingly will help you better achieve your goals and 
objectives. Second, make sure that your ideas are presented logically. You 
may create a new outline by summarizing each paragraph’s main point in 
a sentence. This can help identify redundancies or gaps.

Once the structure is sound, focus on clarity and precision. There are 
three points to consider in this regard. First, simplify jargon and make your 
technical terms consistent. Try to replace complex phrases with simpler 
synonyms without losing meaning. Verify the consistent use of terms, 
especially those specific to a discipline or critical to your piece. Second, 
pay attention to long sentences. Try to break long sentences into two or 
more. Strike a balance to create rhythm and flow. Third, cut redundancy 
by looking for repetitive phrases or ideas and remove them.
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Throughout the revision process, it’s paramount to put yourself in the 
shoes of your readers and evaluate whether the writing would engage them. 
Consider how your tone, stories, analogies, and narrative elements might 
connect with your audience. Start by revisiting your audience personas 
and asking whether the tone of your piece resonates with them. Does it 
sound approachable, authoritative, or conversational? Is it appropriate 
for your audience? For example, a piece for policymakers might require a 
professional and evidence-​driven tone, while a piece for the non-​specialist 
public audiences could be more conversational and vivid. Adjust your 
language to match the audience’s expectations and preferences. Next, 
focus on your examples and anecdotes. Are they compelling and relatable? 
If not, consider replacing them with something that makes more sense for 
your priority audiences. Revisit the conclusion to make sure it leaves the 
reader with a sense of closure, inspiration, or clear call to action. Finally, 
use rhetorical techniques like varying sentence lengths and structures to 
maintain your readers’ interest.

Finally, writing is a team effort, especially during the revision process. 
It is wise to seek feedback from multiple people. Consider sharing your 
revised draft with colleagues with or without relevant expertise and 
potential audience members. Ensure you have diverse perspectives and 
fresh pairs of eyes; they can reveal blind spots and suggest important 
improvements.

WONK BOX

Physiological responses: The body’s automatic reactions to stimuli and 
events, such as fight-​or-​flight response. These responses help humans 
adapt to internal or external changes.

Inverted pyramid structure: A writing structure that starts with the most 
critical information and gradually presents more details and supporting 
information.

Persona: A semi-​fictional representation of a priority audience based on 
your understanding of this group of people.
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LET’S PRACTICE!

Writing Partners

For this exercise, you will work with a partner. You will need to identify a 
piece of scientific writing. You might choose a blog post, a story in a science 
magazine or journal, an opinion piece in a newspaper, or even a scientific 
article. For this exercise to be successful, we encourage you to choose 
something shorter rather than a full-​length book, as you will be recasting the 
content of this piece for a different priority audience.

Working with your partner, identify who the current writing prioritizes as 
an audience. Consider what you think the writer aimed to achieve through 
their writing. Now create a list of 2–​3 audiences who are different from the 
priority audience of the written piece you are working on. For example, if you 
are working with an article from a science magazine that prioritizes adults 
who already love science, perhaps you could choose an audience of middle 
school students or a skeptical public audience.

Each partner will choose a different audience from the list. Discuss with 
your partner how different audiences require different levels of explanation, 
examples, and tone. Identify a goal you aim to achieve through this 
communication. Do you want to inspire your audience? Help them make a 
decision about something important in their lives? Encourage them to sign 
up for a new program or pursue a new degree?

Next, write a 1–​2-​page piece that reshapes some of the key content from 
the original written document in a way that engages your priority audience 
and aligns with your goal. Consider the structure, language, and use of 
analogies you might integrate.

Once you’ve completed your draft, share it with your partner. Each 
partner then provides feedback on how likely the writing is to achieve the 
goal. Consider the following:

Is the explanation clear and engaging to this audience? Is the language 
appropriate and compelling for this audience? Is the structure effective?

After this round of feedback, revise your draft. Once the draft is in solid 
shape, consider reading it aloud for your partner or having class participants 
share with the entire group. Solicit another round of feedback and refine it 
once again, always ensuring that the goal and audience are front and center 
in the discussion.

This exercise can be extended. Consider submitting your piece for 
publication in an appropriate outlet or finding another way to share it with 
your priority audience.
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9
COMMUNICATING THROUGH  
SOCIAL MEDIA

Social media has become an integral part of modern life. Ninety-​five 
percent of American youth have used at least one social media platform, 
and more than half are constantly online. Over 80% of American adults 
have used social media platforms (Anderson et al., 2023; Gottfried, 2024). 
More than ever before, Americans are using social media to access news, 
and the amount of time people spend on these platforms is increasing as 
well. Against this backdrop, it is not surprising that scientists have turned 
to social media to communicate with colleagues and lay audiences. Many 
scientists have more than one million followers. New roles like social 
media manager have emerged across various organizations, tasked with 
producing, scheduling, and managing social media accounts as part of 
strategic plans.

LEARNING GOALS

After reading this chapter, you will be able to …

1.	 Understand the features, or affordances, of different social media platforms.
2.	 Link communication goals to content and media strategies on 

social media.
3.	 Use tools for content planning and social media monitoring.
4.	 Build strategies for resilience and troll management.

 

 

  

 

http://dx.doi.org/10.4324/9781003493938-13
http://dx.doi.org/10.4324/9781003493938-13


150  Science Communication for Scientists

Individual scientists can use social media strategically to reach their 
goals related to building trust, listening to people, and engaging with 
different audiences. However, as with other forms of communication, it 
is not enough to just talk, write, or post—​the planning process matters. 
This planning process entails researching and understanding the features 
of different platforms, selecting the one that best aligns with your goals, 
crafting your content accordingly, and scheduling and monitoring posts 
effectively.

Social media is unique because it combines features from traditional 
media with new, interactive elements, creating a distinct environment for 
communicating about science. In particular, the shift from mass media to 
personalized media has transformed how people expect, consume, and 
interact with information. In the past, mass media provided a shared 
discourse, whereas today’s algorithms curate content based on individual 
preferences and create echo chambers. This personalization can enhance 
engagement but also run the risks of deepening polarization. To use 
social media effectively when communicating science, the first step is to 
understand its unique features (or affordances, as discussed in Chapter 7).

Understanding Social Media Platforms

One overarching feature of social media is its versatility. Social media 
is a broad term that spans a wide range of Internet-​based digital media 
platforms. These channels can reach priority audiences quickly and are 
multimodal and flexible, allowing you to use text, image, audio, and 
video, together or separately. You can edit, erase, or preserve messages on 
social media at your discretion. Its versatility offers many advantages, but 
it also places a heavier burden on communicators to understand specific 
platforms, strategize content, and plan message delivery.

Thinking through each platform’s unique features can help communicators 
select the most effective one for delivering their messages. Before we dive in, 
it’s important to note that social media platforms are constantly changing. 
By the time this book is published, some of the information on platforms 
might be outdated. With that in mind, let’s anchor social media in three 
dimensions—​networking feature, message form, and message length—​and 
classify some of today’s most popular platforms briefly. YouTube is distinct 
as a long-​form video platform geared toward audiences with similar 
interests. It offers creators opportunities for deep engagement through 
videos uploaded to their channels, though its social-​networking features 
are less prominent than those of other platforms. Facebook offers network-​
building features such as following, groups, and events. Users can mix text, 
photo, and video sharing, making it ideal for community building and 
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relatively long-​form discussions. X, formerly known as Twitter, allows for 
brevity and short-​form messages. With its hashtags and threaded tweets, 
X is optimal for real-​time conversations and information dissemination. 
Instagram emphasizes visual communication. With features like Stories, 
Reels, and hashtags, Instagram is great for storytelling through photos and 
videos. TikTok centers on video communication, prioritizing short-​form 
video content with features such as filters, Duets, and trending songs. All 
social media platforms now track users’ interests and can algorithmically 
tailor content to their users. There are also professional-​oriented platforms, 
such as LinkedIn, Academia, and ResearchGate, where communication 
and interactions typically focus on work-​related matters.

The features of social media influence how users communicate, share 
information, and build communities (Comunello et al., 2016; Hermida 
& Mellado, 2020). On microblogging platforms such as X/​Twitter, 
character limits and hashtags encourage concise, real-​time updates, and 
the aggregation of conversations leads users to expect immediate and 
topical messages. Meanwhile, visual-​centric platforms such as Instagram 
and Pinterest emphasize aesthetic appeal and personal storytelling, 
which shapes users’ expectations for curated, visually engaging content. 
Ephemeral interactions, like Snapchat messages or Instagram Stories, 
foster spontaneous and casual communication. In contrast, users expect 
more formality on professional-​oriented platforms such as LinkedIn 
and Academia. Violating users’ expectations and perceptions of 
appropriate communication on specific platforms may result in ineffective 
communication (Voorveld et al., 2018). This means that communicators 
should always align platform characteristics with their goals and messages 
(more on this in the next section).

Communicators should also ask which platform(s) their priority 
audiences use. In 2024, the Pew Research Center found that 83% of US 
adults use YouTube, making it the most popular platform in America, 
followed by Facebook (68%), Instagram (47%), and Pinterest (35%) 
(Gottfried, 2024). Adults under 30 are more likely to use social media. 
The biggest age gap is seen on Instagram—​78% of adults aged 18 to 29 
use the platform, compared to just 15% of adults over 65. YouTube and 
Facebook are the only two platforms that majorities of all age groups use. 
These two platforms also have smaller gaps in terms of gender, race and 
ethnicity, and political ideology.

Of course, knowing platforms’ user demographics doesn’t mean your 
message will inevitably land on those groups. Gone are the days when your 
messages were likely to be read by audiences who purchased the newspaper 
or magazine where your article was published. These days, you must 
adroitly navigate the social media landscape to find your priority groups. 
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All social media posts are mediated by algorithms. The overarching goal of 
most social media companies is to keep users on their platform as long as 
possible by feeding the user something they might be interested in. To do 
so, platforms collect data on your posts (what, where, when, with whom), 
as well as your engagement behaviors (follow, comment, watch through, 
like, share, etc.) on their platform or partnering websites. Yes, you are 
tracked—​whether or not you know it. While this might be a nightmare for 
some users, it is a great opportunity for communicators.

Let’s put aside our critical hat momentarily and focus on the reality 
of social media. To get your message to your priority audience, your 
posts and behaviors should be recognizable. If they are, the algorithm 
will recognize you and push your content and account to relevant users. 
There are numerous blogs and influencers teaching people how to “hack” 
social media algorithms to spread messages. If you find this interesting, 
you may want to investigate these or other sources and learn more about 
how algorithms work. Transparency centers—​where many tech companies 
provide information about their policies and practices of content 
moderation—​and developer blogs may also have useful information to help 
you learn more about algorithms’ underlying infrastructure. Whatever you 
decide to do, please note that platforms’ algorithms are constantly changing 
and being updated. Platforms’ user bases can change rapidly as well. To 
give just one example, as we were writing this chapter, many people who 
dislike Elon Musk migrated from X to other platforms. As you plan your 
communication strategy, remember that social media is constantly in flux, 
and you must keep up with how it evolves.

The bottom line is that you need to develop clear goals and have 
audiences and platform features in mind when designing and delivering 
messages on social media platforms. All of those aspects will help reach 
your final goals, whether they’re changes in belief, behavior, or trust.

Goal Alignment: Content and Media Strategy

When using social media for science communication, you must consider 
goals, audiences, content production, and platform choices all at once. 
The alignment of these factors is at the core of a cohesive social media 
strategy. Recall that in Chapter 2 we presented a list of possible goals 
for science communication, focusing on how science communicators can 
reshape priority audiences’ behavioral and trust beliefs. Of course, there 
are many ways to target these beliefs, but whatever the specifics of your 
strategy, it’s paramount that you align your goals, content, and platform. 
For example, if you want to reshape your audiences’ normative beliefs 
or beliefs about risks, you might opt for a platform that allows you to 
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emphasize informational textual content, such as X, where you can easily 
share a great deal of data about the prevalence and influence of a particular 
issue. Meanwhile, visual-​first platforms like Instagram and Snapchat can 
help humanize science through immersive narratives, such as a researcher’s 
journey or the impact of scientific discoveries on communities. This 
approach can foster emotional connections and enhance audiences’ trust of 
scientists. Across social platforms, interactive content like polls, quizzes, or 
live Q&A sessions actively engages audiences, encouraging participation 
and fostering a sense of community.

Clearly, different platforms excel at serving different goals due to their 
unique technological affordances and how users perceive them. Similarly, 
certain types of content can be especially useful in achieving particular 
goals. Let’s take a moment to really dig deeper into the strengths of 
different types of content and social platforms—​and how they can help 
you reach your goals.

X is known for its real-​time, concise communication. The use of hashtags 
can enhance discoverability and facilitate conversations around trending 
topics. Research has found that satire and wordplay on X tend to generate 
more user engagement (Su et al., 2022). For these reasons, many people 
use X and other microblogging platforms, such as Bluesky and Mastodon, 
for sharing breaking news, research updates, and quick insights (Hermida 
& Mellado, 2020).

Instagram emphasizes visual storytelling, making it particularly effective 
for humanizing science and fostering powerful emotional connections. 
Thus, it’s especially useful for increasing audiences’ engagement with 
science, shaping their beliefs, and enhancing their trust in scientists. 
Research shows that presenting information artistically enhances 
audiences’ interest and positive feelings more effectively than equivalent 
data graphs (Villanueva et al., 2024). On Instagram, there is also a vibrant, 
diverse community devoted to increasing the representation of women in 
STEM fields. The platform’s women STEM influencers—​those with a large 
following and high post engagement—​create content that highlights their 
charisma, expertise, and strong audience connections. Research shows that 
these influencers tend to foster personal connections with their followers 
by advocating for social causes and discussing their social identities and 
everyday lives (Steinke et al., 2024). Many of them act as role models for 
their audience, serving as sources of inspiration.

With its long-​form video content, YouTube is a powerful platform 
for in-​depth storytelling and education. TikTok is ideal for reaching 
younger audiences with short and engaging videos. One can use creative 
storytelling, challenges, and trends to communicate in the context of 
science in a fun and relatable manner, making it an ideal platform for 
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building awareness and sparking curiosity. However, it is important to 
remember that the features mentioned above are not necessarily exclusive 
to specific platforms. For example, Facebook includes features similar to 
X, Instagram, and YouTube. Similarly, YouTube has Reels and Shorts 
that resemble TikTok. Communicators can share information, humanize 
science, and engage audiences on any of these platforms.

Communicators can also use a range of different platforms 
simultaneously to reach their goals (Tandoc et al., 2019). When 
communicating through multiple platforms, it is useful to consider what 
type of content will most effectively help you reach your goals. Textual and 
visual content can be particularly effective for informing audiences. For 
example, you might break down a new study into digestible infographics 
or text posts. On platforms like X, such posts might focus on a single, 
striking data point, whereas Instagram might feature visually appealing 
diagrams. Interactive content—​such as replies, polls, quizzes, and live 
Q&As—​is ideal for engaging and building relationships with audiences. If 
you aim to build trust, form an emotional connection, or influence beliefs 
about a particular behavior, you might consider using narrative content 
and storytelling. Some science communicators share their own research 
journeys, turning the challenges they’ve faced conducting experiments into 
narrative forms, or they may share a compelling story about the societal 
impact of scientific breakthroughs. For a great example of sharing science 
through storytelling, we might turn to the Golden Goose Awards, which 
highlight federally funded research that might sound obscure or funny but 
has led to major breakthroughs and had significant societal impact. After 
the awards ceremony, which is hosted in Washington D.C. every year, 
the videos are available on YouTube. Each awarded research project is 
presented as a story emphasizing how seemingly unconventional research 
led to groundbreaking discoveries. In those presentations, researchers also 
often share their personal journeys and video documentaries.

One good example of using different platforms for science communication 
is NASA. It has done a stellar job of using various social media platforms to 
make science communication engaging and accessible by taking advantage 
of the unique features of each platform. With over 95 million followers on 
Instagram, 80 million followers on X, 27 million followers on Facebook, 
and many more followers on over ten other platforms, NASA has effectively 
leveraged different content-​ and platform-​specific features to reach diverse 
audiences. For example, NASA’s X posts are more informational and 
promotional than, say, its Instagram posts. On X, NASA posts concise, 
real-​time updates and links to external sources or live events. Meanwhile, 
its Instagram posts often feature eye-​catching visuals of celestial objects. 
Across its social channels, NASA also incorporates interactive content and 
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storytelling. On Twitch, a popular live stream platform, NASA has gone 
live directly from the International Space Station, offering users a direct 
peek into astronomers’ lives. On various social media platforms, NASA 
features astronauts sending wishes from space stations and shares stories 
that dive deep into their personal lives and experiences.

In contrast to the fact-​only approach of traditional science media, social 
media encourages and even requires users to build credibility through 
authentic displays of personality and emotion. Audiences also expect more 
immediate responses and dialogue on social media than traditional media 
platforms (e.g., French & Bazarova, 2017). Because of their interactivity, 
social media platforms are particularly effective for listening and 
understanding, and audience feedback can enhance and provide insights 
for future content on social media or even research outside of it. This 
means that, if you’re on social media, you must have a plan for managing 
audience feedback effectively.

Content Creation, Planning, and Social Media Monitoring

In light of your goals and objectives, creating content for social media may 
encompass text, visual, video, and audio. The skills we covered in earlier 
chapters—​like using writing, visuals, and storytelling—​remain relevant 
here. For longer video storytelling, we recommend starting with scripting 
and storyboarding. The script serves as the backbone of structured content, 
providing clarity and coherence, while storyboarding helps visualize 
sequences and camera movements for video production. Technical 
considerations also play an important role because high-​quality audio and 
video are essential for credibility and viewer retention. Poor sound quality, 
for example, can disengage viewers, as audio clarity significantly influences 
audience perception (Zettl, 2017). Lighting arrangements must also be 
planned in order to enhance visual clarity and emotional engagement. 
Soft, diffused lighting can create a professional and polished appearance, 
while harsh lighting can distort features and reduce video quality (Brown, 
2021). For a comprehensive understanding of video and audio production, 
you might refer to media professionals’ handbooks and YouTube channels. 
You might also consider collaborating with media professionals to create 
more complex content (see Chapter 10).

When communicating on social media, it’s important to ensure 
consistency and persistence. In other words, efforts on social media should 
be long-​term: a few posts on one platform will likely be drowned out by 
other posts; they are not likely to reach your intended audiences. Instead, 
aim for thematically coherent content posted over a longer period of time 
with careful scheduling, which is more likely to be effective. Scientists who 
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want to communicate strategically on social media might develop a content 
calendar, an essential tool to ensure regular audience engagement. On a 
content calendar, one can create thematically coherent posts over a specific 
time period, visualize different content types, and distribute content across 
platforms and timeframes. Like a central control plan, a content calendar 
provides a systematic approach to planning, scheduling, and optimizing 
posts across different social media platforms. Additionally, many today 
use content management tools, such as Hootsuite or Buffer, to manage the 
scheduling and delivery of social media posts. Instead of manually posting 
individual posts one by one on a single platform, science communicators 
should use content management tools to plan and automate the delivery of 
posts across platforms.

As with other science communication efforts, an effective content 
calendar starts with clear goals and objectives and a strong understanding 
of audiences. Each goal will influence your message’s theme, as well as 
the type of content and the platform(s) used. When creating a content 
calendar, communicators need to consider a wide range of factors. 
First, identify key dates and events. Mapping out important dates—​
like holidays, campaign dates, or relevant scientific milestones—​will 
ensure that your content is timely and relevant. Then, organize your 
content into recurring themes or series to help you reach your goals. For 
example, “Meet the Scientist Mondays,” where you share stories and 
personal journeys, might help you build trust and influence behavioral 
control beliefs (i.e., beliefs about how easily one can perform a behavior) 
among your audiences. “Quick Fact Fridays” and monthly deep dives 
into specific topics might better inform them and shape their perceptions 
of risk and benefits.

Next, set posting frequency. Audience behavior and platform best 
practices can help you decide how often to post on each platform. For 
example, Twitter may require daily posts because of its quick flow, while 
LinkedIn tends to perform better with weekly updates. Relatedly, it is good 
practice to ensure a balanced mix of content types and themes when you 
have multiple goals—​and to use different types of content for reaching 
similar goals. In other words, you should consider spacing out the kinds 
of content type and themes on your calendar, ensuring that content is 
distributed evenly over time; this will prevent oversaturation and fatigue 
among your audiences.

Finally, consider format optimization, and repurpose content for 
different platforms. This is particularly important if you use multiple 
platforms to maximize content reach. For example, you might summarize 
a longer featured story in a short text, a brief video, and key images and 
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infographics, and then deliver these different types of content across social 
media platforms.

In addition to helping plan your content, social media also offers ample 
opportunities to monitor, track, and adapt to audience feedback (Schweidel 
& Moe, 2014). This process, known as social media listening, ensures that 
messages remain relevant, engaging, and aligned well with predetermined 
goals. It also helps communicators understand audience engagement 
and identify emerging trends. For example, audiences’ comments and 
behaviors can help us identify what resonates most with them, helping to 
optimize topic choice, content formats, and timing of message delivery. 
This data can also shed light on trending topics or conversations among 
our audiences, helping us position our content as timely and relevant or 
craft in-​time, proactive responses to potential crises or negative sentiments. 
Some key metrics to consider include reach and impression (i.e., how 
many unique viewers saw your content and how many total times it was 
displayed); engagement data including likes, comments, shares, and views, 
as well as the time and rate of audience growth or decline; and sentiment 
of conversations and comments. While this monitoring and analysis 
can be done manually, many content management tools offer real-​time 
monitoring, performance tracking, and automated recommendations that 
can simplify the process.

The ultimate goal of social media listening is to improve science 
communication. Data gathered through monitoring and tracking should 
inform how science communicators adjust social media content strategy. 
Communicators should pay special attention to analyzing successful or 
underperforming content, as well as audience behavior and feedback. 
Analyzing high-​performing posts can help us understand what theme, 
format, or timing to replicate in future content. Similarly, reviewing 
content that did not meet our expectations can help us avoid failures in 
future communication. Analyzing audience engagement behaviors—​when 
they are most active—​can help us optimize posting schedules accordingly. 
You might test different posting frequencies to determine what works best 
without overwhelming your audiences. Evaluating audience feedback can 
help you gather insights into audiences’ interests and prepare for potential 
crises. For example, you might create posts that address frequently asked 
questions and topics of high interest—​or others that correct misperceptions 
held among audiences. Finally, social media monitoring and listening 
is an ongoing process and suitable for iterative improvement. It takes 
considerable effort to monitor and refine your approach on social media 
over time. However, the end product will be impactful: relevant, engaging, 
and effective science communication.
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Measuring Impact

While social media affords strategic planning and messaging, science 
communicators should also assess the impact they intend to make. Too 
often, social media is treated as a box to check in grant proposals or 
outreach plans. However, without a clear strategy for measuring and 
assessing impacts, this is an empty promise. How do scientists know if they 
are truly reaching people in meaningful ways? Are posts shaping public 
understanding, influencing policy discussions, or driving engagement with 
scientific work? Although these are complex questions, we can develop 
answers by looking at indicators ranging from basic engagement metrics 
to more nuanced indicators of engagement quality.

There are some basic social media metrics that can help measure impact. 
As we’ve seen, your reach and impressions track how many people saw 
your content. Some platforms, such as YouTube, offer real-​time numbers 
on reach and impression, while other platforms, such as Facebook, put 
reach and impressions behind the scenes so that only you have access to 
the numbers. In either case, the number of views offers a first measure 
for impact. Your engagement rates—​such as the number of likes, shares, 
comments, and retweets your content receives—​can quantify how relevant 
your message is to your audience. Follower growth can reveal to what 
extent your social media accounts attract new audiences over time. There 
are other quantitative metrics that help assess the impact of science 
communication. For example, you might track how many opinion leaders 
share your message (e.g., other scientists, journalists, or policymakers), as 
well as how often news articles, government reports, or expert discussions 
cite your content.

Beyond those quantitative measures, there are also qualitative indicators 
of impact. For example, one can assess the quality of engagement by 
analyzing whether audiences are asking questions, having meaningful 
conversations, and sharing changed attitudes or behaviors in the intended 
way in the comments. You can also examine whether people attend 
your talks or talk with you, whether and how journalists reach out for 
commentary, because of their engagement with your social media content.

The biggest challenge in assessing social media impact is attribution—​
gauging whether your social media efforts have meaningful influence; 
after all, just because someone liked a post doesn’t mean it changed their 
thinking. Effective science communication is about knowledge transfer, 
attitude shifts, and real-​world applications. To quantify and measure more 
meaningful aspects of impact, scientists and organizations might consider 
developing—​or collaborating with social scientists to co-​develop—​
a systematic project evaluation using probabilistic surveys, in-​depth 

 

 



Communicating through Social Media  159

interviews, and other methods among priority audiences. For researchers 
looking to justify their social media efforts in funding proposals, it’s 
important to frame their work with specific, measurable outcomes rather 
than vague indicators or mere intentions. Instead of saying that, “We will 
post findings on social media,” a stronger approach would be to say that, 
“We will track engagement metrics and conduct periodic surveys to assess 
shifts in audiences’ understanding and attitudes.” Measurable outcomes 
and collaboration with other social scientists can enhance how you assess 
meaningful real-​world impact.

Resilience Building

As we’ve seen, maintaining an effective social media presence requires a 
substantial time investment. Additionally, there are other aspects of social 
media use, such as institutional policies and strategies for dealing with 
trolling, that science communicators must carefully consider before diving 
deep into the world of social media communication. Ultimately, scientists 
need to have an effective strategy for building resilience, which is essential 
for communicating science through social media.

Scientists should be familiar with their home institutes’ social media 
guidelines. Many universities, research institutes, and funding bodies 
have explicit guidelines about what researchers can and cannot say when 
representing their institution, particularly when discussing controversial 
topics, policy implications, or unpublished findings. Failing to adhere to 
these policies can lead to professional and legal consequences, including 
conflicts of interest, breaches of confidentiality, or even disciplinary 
action. Some institutions provide training sessions or documentation on 
responsible social media use, while others may require scientists to be 
approved before engaging in public-​facing work. This due diligence is 
especially critical for scientists working in politically sensitive areas, where 
public social media posts and statements are often highly scrutinized. 
Such scientists should consider seeking professional support before using 
social media. Many institutions have communications offices or public 
relations teams that can help craft messages, develop media strategies, and 
even provide crisis communication support if a post sparks controversy. 
Working with a publicist or institutional media specialist can also enhance 
the reach and impact of scientific content by tailoring messages for specific 
audiences, identifying key media opportunities, and ensuring that public 
engagement aligns with institutional goals.

Scientists should also develop effective strategies for managing trolling 
behaviors. Thus far, we’ve discussed how social media can be a force for 
positive change. However, social media’s accessibility and anonymity make 
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it a double-​edged sword. While these features can foster connection, they 
also provide places for trolls seeking to disrupt constructive conversations 
(Sanfilippo et al., 2018). Anyone using social media to communicate in 
the context of science must build defensive strategies to deal with trolls 
and other bad actors. In an age of increasing political polarization and 
science denial, preparing for and managing challenging conversations is 
essential to maintaining an effective social media presence. The key is to 
build resilience in the face of possible trolling behaviors by understanding 
the phenomenon and developing response protocols.

Trolling refers to deliberately provoking, offending, or upsetting others 
online for amusement or to elicit an emotional response (Srivastava, 
2024). Trolls’ behaviors include provoking or harassing others with 
inflammatory, off-​topic, or misleading comments. Their motivations vary 
and may include seeking thrills, rebutting political opponents, defending 
social justice, or pursuing revenge (Mao et al., 2023). In the context of 
science communication, the issue of belief-​ and ideological-​motivated 
opposition is increasingly significant. Some trolls—​often driven by personal 
animosity or political agendas—​aim to discredit specific scientific topics, 
such as climate change, vaccinations, or genetic research (Hornsey, 2020). 
Furthermore, some trolls are bots and automated accounts that are hard to 
deter and impossible to have meaningful conversations with (Broniatowski 
et al., 2018). For some, trolling is a form of entertainment, without specific 
ideological or personal motives. Whatever their reason for trolling, many 
trolls enjoy the uproar and confusion their behavior causes and seek to 
amuse like-​minded audiences (Sanfilippo et al., 2018).

Trolls can harm science communication efforts in several ways. First, 
trolling can undermine trust in science by fostering skepticism and doubt 
among bystanders. Trolls may question the credibility of scientists, 
institutions, or research findings, often using ad hominem attacks or 
misrepresenting studies to diminish their authority. For example, trolls 
often target climate scientists and claim that their research is politically 
motivated or manipulated, reducing public confidence in the scientific 
consensus on global warming (Oreskes & Conway, 2011). Second, trolls 
can divert conversations away from substantive topics with inflammatory, 
irrelevant, or nonsensical comments. This can make it difficult for 
audiences to focus on a science communicator’s key message or engage in 
constructive dialogue (Sanfilippo et al., 2018). Third, trolls can create a 
hostile environment for science engagement. Sarcasm, uncivil comments, 
and personal attacks can further discourage genuine engagement among 
audiences and communicators alike (Anderson & Huntington, 2017). 
Last but not least, dealing with trolls can be emotionally draining for 
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communicators, potentially leading to burnout or disengagement from 
online platforms (e.g., Celuch et al., 2023).

To minimize the impact of trolling, communicators should build 
strategies to handle and tackle trolling behaviors. One common strategy 
is to ignore trolls or avoid directly engaging with them (Golf-​Papez & 
Veer, 2017). This will stop feeding trolls with the attention they seek. 
Instead, without addressing the trolls, one can respond to genuine 
questions and comments from audiences and correct misinformation if 
there is any. Another strategy is to use moderation and platform features 
to filter out trolling or misinformation. If the comments are manageable, 
the communicator can manually review and manage comments. Some 
platforms also provide filters that can block comments containing specific 
keywords associated with trolling or misinformation. Other long-​term 
strategies include establishing engagement guidelines, fostering positive 
engagement by acknowledging and amplifying constructive interactions, 
and empowering audiences to recognize trolling behavior and address 
common misconceptions.

While social media requires a fair amount of effort and comes with 
certain risks, this should not deter scientists from engaging with these 
platforms. Despite their challenges, social media platforms remain 
powerful tools for sharing science, fostering dialogue, and building trust 
with diverse audiences. With a thoughtful strategic plan, clear goals and 
audiences, and an understanding of platform dynamics, scientists can use 
social media to communicate effectively, shape beliefs, inspire curiosity, 
and make meaningful connections. Rather than avoiding social media, 
strategically embracing it can help ensure that science remains visible, 
engaging, and accessible.

WONK BOX

Social media listening: The process of analyzing online conversations 
about a topic, post, or social media account to learn more about 
target audiences. Social media listening involves monitoring audiences’ 
comments, feedback, and mentions of the communicator’s accounts. Its 
goal is to ensure that messages remain relevant, engaging, and aligned 
well with predetermined goals. It also helps communicators understand 
audience engagement and identify emerging trends and needs.

Trolling: Deliberately provoking, offending, or upsetting others online for 
amusement or to elicit an emotional response. Specific trolling behaviors 
include provoking or harassing others with inflammatory, off-​topic, or 

 

 

 

 



162  Science Communication for Scientists

misleading comments. Motivations of trolling may include thrill seeking, 
rebuttal, social justice advocacy, and revenge.

LET’S PRACTICE!

Social Media Exercises

For this exercise, you will apply what you have learned in this chapter to 
real-​world science communication on social media. We recommend that you 
work with a partner first, and then share the messages, platforms, and real-​
world examples with the rest of the class.

1.	 Message content and platform features: Imagine you’re sharing 
your current research or research that interests you on three social 
media platforms. After you’ve decided what research you want to share, 
produce three messages for three different social media platforms (e.g., 
X, Instagram, TikTok).

2.	 Audience and content strategy: Revisit your JAM Tool and pay 
attention to your audiences and goals. According to your intended 
audiences and goals, identify which social media platform(s) and content 
forms are most appropriate for your message. Provide concrete reasons 
for your choice.

3.	 Real-​world example: Select a science communication account on 
social media. Identify its goals, audiences, and media and content 
strategies. Discuss whether their content and media selections are in line 
with their goals. What improvements would you suggest, and what is 
already successful? What lessons can you draw from this account’s social 
media strategy?
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10
COMMUNICATING WITH  
JOURNALISTS AND MEDIA 
PROFESSIONALS

Our contemporary media landscape is full of new media technologies, 
but take a guess where most Americans get their science news? If you 
guessed “general news outlets,” you’d be right! One recent national survey 
found that 54% of Americans get their information about scientific issues 
through general news media, which is more than any other source (Pew 
Research Center, 2017). This underscores the critical role journalists play 
when it comes to communicating science; they are an essential bridge that 
packages and delivers scientific research into our lives. And journalists 
need you—​the scientist—​to help them.

In this chapter, we aim to help you communicate effectively with 
journalists, public information officers (PIOs), and other media professionals. 
We provide key context about the practice of journalism and relationships 
between journalists and scientists, then guide you through interacting with 
journalists, navigating common challenges, and collaborating with public 
information officers. We also prepare you to work with other kinds of 
media professionals and build effective partnerships with them.

LEARNING GOALS

After reading this chapter, you will be able to …

1.	 Understand how and why journalists report about science.
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2.	 Effectively interact with journalists, particularly in the role of expert 
source.

3.	 Navigate challenges commonly faced when interacting with journalists.
4.	 Understand who public information officers are—​and how they can 

help improve your communication with journalists and other media 
professionals.

5.	 Explain the difference between working with journalists and other media 
professionals.

Scientists, Journalists, and Reporting Science News

Before you dig into learning how to communicate more effectively with 
journalists, you must understand the current state of science journalism 
and the relationship between science and journalism. This will help you 
develop realistic expectations and goals, achieve greater success, and 
ultimately feel more confident and gratified by the time and effort you 
invest into working with journalists.

Scientists and Journalists

The relationship between scientists and journalists is complicated. Even 
as they typically regard one another with a degree of circumspection, they 
depend on each other to generate news about science. Journalists rely on 
scientists for their expertise so that they can report valid science news; 
scientists need journalists to help raise awareness of their work among 
people outside of their field—​including funders.

Historically, members of these two professions have viewed each other 
warily. Surveys of scientists over the years have shown that they are 
often critical of journalists, judging their reporting to be oversimplified, 
inaccurate, overly focused on individuals, sensational or alarmist, and 
falsely balanced. Journalists also often have negative perceptions about 
scientists, viewing them as arrogant, defensive, myopic, uncooperative, 
unresponsive, overly controlling, and—​notably—​insufficiently prepared to 
interact effectively with the media. There is a connection between these 
negative perceptions and differences in the norms and values that ground 
these professions.

Let’s take a closer look at some examples. Scientists view newsworthiness 
as arising from long-​term, labored, vetted research, while journalists see 
it as event-​driven, current, dramatic, and entertaining. Journalists prefer 
science sources who are charismatic and talk beyond their field of expertise, 
while scientists prefer to communicate stoically about their specific area 

 

 

 



Communicating with Journalists and Media Professionals  167

of expertise. Their communication styles also differ. Journalists prefer 
things to be simple and clear; scientists use caveats, context, and qualifiers. 
Table 10.1 provides a more thorough comparison of the norms that guide 
these two professions.

Although these differences may be stark, these professions do share some 
norms and values, including curiosity, evidence, accuracy, independence, 
and critical thinking. Ultimately, both scientists and journalists seek to 
shape society’s understanding of the world, creating opportunities for 
mutual respect and common ground.

What Scientists Need to Know About Journalism

At some point, you’ve likely heard that the media serves as a social watchdog  
who holds those in power to account. This is indeed a core function of  
journalism as it’s traditionally taught and practiced in our culture. There  
are, however, other aspects of journalism that scientists should understand.  
The first is that most, although certainly not all, journalism is driven by  
profit. Journalists ply their trade on behalf of the public interest, but they  
ultimately work within a system competing for a limited resource: people’s  

TABLE 10.1 � Comparing the Professional Norms of Scientists and Journalists

Scientist Journalist

Newsworthiness Long-​term, labored, vetted 
research

Event-​driven, current, 
dramatic, entertaining

Sources Understated, humble, 
restrained, focused on 
specific research area

Animated, quotable, willing to 
talk beyond specialization

Communication 
Style

Communicate with details, 
context, and qualifiers

Tell stories, use anecdotes

Communication 
Structure

Key information is entangled 
among details

Key information appears 
immediately—​the inverted 
pyramid

Findings Focus on narrow, specialized 
findings; tend not to 
extrapolate or generalize; 
emphasize limitations

Focus on breakthroughs, 
personalized research, and 
conflict; draw conclusions; 
discuss possible implications 
and risks and benefits

Language Jargon heavy, technical Simple, compelling, distilled
Consideration of 

Time
Methodical and long-​term Immediate (mostly), tight 

deadlines
Data & Statistics Emphasized Used sparingly
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attention. It is naive to assume that journalism is on an unassailable  
mission to speak truth to power. Journalism is a business that succeeds  
or fails depending on how much attention it gets. Any science reporting a  
journalist does will ultimately be judged by how well it attracts readers and  
contributes to the bottom line.

Understand that journalism is not just about the facts. Facts are 
essential ingredients to the craft, but they exist among other necessary 
ingredients. Journalists are trained to weave facts into stories that capture 
readers’ interest. In their reporting, they care about the cast of characters, 
plot twists, drama, and ending. Reporting is seldom, if ever, just about 
reporting facts. As a scientist, you may be asked to share and clarify factual 
information related to a scientific topic, but you will likely be asked for 
your perspective beyond those facts. And, ultimately, the reporting process 
will be bigger than those facts alone.

Finally, scientists need to know that journalism, as an industry and 
profession, is under duress. There are far too many reasons for us to 
recount fully here, from decreasing public trust to fundamental changes 
in the profession’s economic structure. This upheaval has been especially 
disruptive to science journalism (Dunwoody, 2021). Injecting empathy 
into your interactions with journalists is likely to be appreciated and lead 
to better outcomes.

Who Are Science Journalists?

There is a broad spectrum of science journalists, from full-​time, highly 
experienced reporters specializing in science to self-​employed freelancers 
who cover many topics, occasionally including science. In other words, 
journalists vary dramatically in terms of their education, professional 
experience, and familiarity with science, and you’ll need to be discerning 
about each one who contacts you.

Similarly, science journalists work for a wide variety of media outlets 
that serve different audiences. Some work for scientific periodicals that 
target scientists (e.g., news sections in scientific journals like Science). 
Others work at outlets that target scientists and science enthusiasts (e.g., 
Scientific American, New Scientist). Many work at general news outlets, 
such as newspapers (e.g., The New York Times) or broadcast media (e.g., 
radio and television stations). Freelance journalists work for themselves, 
meaning they produce stories on a contractual basis for different media 
outlets. There has been a surge in freelancers in recent years as full-​time 
positions with traditional media outlets have become sparser, especially for 
science reporters (Dunwoody, 2021).
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Although certain norms apply to all types of media, each covers science 
news differently. Broadcast outlets, for example, are the most restricted 
when it comes to time and space. Their reporting is shorter, punchier, and 
hyper-​focused on capturing audience attention. Conversely, reporting in 
a science-​themed publication is likely to be longer and more nuanced. 
Consider not only who the journalist is but also which outlet will publish 
their work.

The Scientist’s Role

The fundamental role a scientist plays when contacted by a journalist 
is to be an expert source. At first glance, this role might seem rather 
simple—​you’re an expert, after all. But take a moment to unpack it, and 
most scientists will have some urgent follow-​up questions about how to 
perform this role effectively. For example, what personal details should 
you share with a journalist? How should you best explain aspects of 
debate within your scientific field? What will the journalist expect of 
you? How much control will you have over the journalist’s final story? 
And so on. In the remainder of this chapter, we provide guidance to 
help you respond with greater confidence to journalists when they come 
calling.

Preparing to Interact with Journalists

In her book, Am I Making Myself Clear? A Scientist’s Guide to Talking 
to the Public (2009), former New York Times science journalist Cornelia 
Dean emphasizes one essential thing that would help improve scientists’ 
interactions with journalists: preparation. We couldn’t agree more. 
Scientists have a long history of assuming their innate intelligence and good 
intentions will carry them through interactions with reporters. Alas, this 
foolhardy approach is almost always doomed to fail. The most important 
decision you can make ahead of a (potential) interaction with a journalist 
is to acknowledge that you need to prepare. This means devoting time and 
mental energy to this task. There are no shortcuts.

Further along in this chapter, we’ll discuss the value of seeking support 
to help you prepare for media interactions, but there is a lot you can—​
and should—​do on your own. Fortunately, there are many exceptional 
resources that you can consult, and we’ve included many of these resources 
in the reference section of this chapter. We’ve looked across these resources 
and want to share some of the most important things you can do before 
the interview arrives.
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Identify Your Why?

This tip shouldn’t surprise you because it echoes the emphasis our earlier 
chapters placed on developing your communication strategy. Having a 
clear communication strategy makes preparing for contact with a media 
professional easier. Keep firmly in mind the core goal, related objectives, 
and priority audience you’ve identified as central to your communication 
efforts. Identify why you want to communicate with a journalist, and how 
you can use your media interaction to advance your core goal.

In addition to this strategic preparation, there are micro-​level tasks you 
can do to prepare. We recommend creating a one-​pager—​ideally in outline 
form—​that summarizes your work and its implications in simple language 
(Montgomery, 2017). Another way to complete this exercise is to develop 
what advertisers refer to as an elevator pitch. Picture yourself trying to 
convey the core message about your research to someone in the time it 
usually takes to ride an elevator, about 30 seconds. What sentiments about 
your work—​or research in your field—​would you absolutely want to get 
across to your elevator companion in that short time?

Make no mistake, crafting an effective elevator pitch is difficult. Be 
prepared to spend some time on this exercise and expect multiple layers 
of refinement. Try it out on a colleague. Run it past a friend or family 
member. Improve it based on their feedback, no matter how critical that 
feedback may be. The half-​life exercise in Chapter 7 is a great way to 
prepare and practice an elevator pitch. Ideally, you want to have your one-​
pager and elevator pitch top-​of-​mind and ready to deploy at a moment’s 
notice. The level of confidence you feel with these messages will transfer 
into the enthusiasm you bring to the interview.

Create Sound Bites

Keep in mind as you identify your key messages the real and unavoidable 
fact that all journalists need sound bites. A sound bite is a short comment 
that distills the essence of what you want to say in a way that is likely to 
capture the interest and attention of public audiences. Journalists are on 
the lookout for sound bites during interviews, and they will create them 
if needed. As Dean (2009) suggests, it is best for scientists to accept this 
reality and be ready with their own sound bites before interviews, preparing 
ones that “are accurate (or accurate enough), pithy, understandable, and 
engaging” (p. 68). Test your sound bites on trusted colleagues and friends, 
then revise them as needed. One of our favorite sound bites comes from the 
late astronomer and scientist communicator, Carl Sagan, whose memorable 
line, “We are all made of star stuff!” has invited generations of people to 
reflect on their place in the universe.
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Activate Detective Mode

When a journalist requests an interview with you, go into detective mode 
using your favorite search engine. Here are some questions you’ll want to 
answer:

	• Who is the journalist?
	• Where has their work been published? What is the reputation of these 

outlets?
	• How much experience do they have as a journalist, particularly covering 

science and the topic at hand?
	• Have they written about your area? If so, what angles have they used? 

Have they made mistakes, or do they appear to have a savvy grasp on 
the topic?

	• How has their reporting been received? Have they won awards, or has 
their work resulted in controversy?

In essence, investigate whether the journalist is credible. Scan through 
stories they’ve published, especially ones related to your research and 
area of expertise. Hopefully, you find that the journalist is a competent 
practitioner, and you can comfortably communicate with them. 
However, if your sleuthing results in the opposite—​bad vibes about the 
journalist or their employer(s)—​then politely decline the interview and 
do not feel the need to provide details about why you made this decision 
(Dean, 2009).

Beyond researching individual reporters, consider monitoring news 
coverage of your research area over an extended period of time. Select a 
handful of influential media outlets covering your field, and periodically 
search them to scan through what they have produced. You can also set up 
Google Alerts. If major journals in your field have news sections, make a 
habit of reading them as well.

Don’t Rush!

Journalists typically work on tight deadlines, so it shouldn’t surprise you 
if they ask to conduct an interview with you as quickly as possible—​even 
when they first get you on the phone! Even if you are technically able to, 
avoid speaking to a journalist if they want to talk immediately. Coordinate 
a time for them to call back, even if that means making up a reasonable 
excuse as to why you can’t speak with them right away (Montgomery, 
2017). Always give yourself time—​even if it’s only 10 minutes—​to gather 
your thoughts before any interview.
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Commit

Once you’ve reflected on whether to take an interview, either commit 
to the opportunity or decline it. In Explaining Research (2021), author 
Dennis Meredith emphasizes that this commitment extends beyond the 
issue of your availability. To truly be committed, scientists must be willing 
to disclose all relevant details associated with the story and help minimize 
organizational barriers that can impede reporting efforts, like getting 
permission from administrators to go on the record. We understand that 
these two dimensions may seem tricky to some scientists, and we circle 
back to this topic below when we talk about public information officers.

More broadly, this clear commitment helps to establish something 
that leads to higher quality interactions with journalists: trust. When 
scientists do what they reasonably can to help make their interactions with 
journalists more fluid—​by being available, transparent, and reliable—​it 
can help build trust and reciprocity in their relationships. This trust can 
lead to longer-​term relationships between scientists and journalists. What’s 
more, this trust can enhance the quality of the reporting itself, in terms 
of accuracy, comprehensiveness, and volume of coverage. In short, if you 
decide to interact with a journalist, it’s best to go all in.

Confirm the Ground Rules

As the old saying goes, knowledge is power, and that is especially the 
case when it comes to understanding the ground rules of interacting with 
journalists. Not being familiar with these ground rules can—​and does—​
lead to undesired outcomes for both journalists and scientists. Meredith 
refers to the need for scientists to understand their “interview bill of 
rights,” and he includes a comprehensive list of rights that scientists do and 
do not have within the context of media interviews (2021, p. 284). These 
rights include knowing who is interviewing you, knowing the journalistic 
outlet (e.g., general news outlet, science publication, broadcast program), 
holding the interview at a preferred time, correcting misstatements during 
an interview, not being interrupted while answering questions, and 
recording the interview. Some rights that a scientist does not have include 
seeing or editing the story before it is published, changing their quotes, 
knowing interview questions early (although it is reasonable to understand 
the general focus of the story), and assigning the date of story publication.

Journalists conduct interviews in different ways. A reporter may want 
to interview you face to face, which can be done in person or through 
virtual meeting software such as Zoom or Google Meet. Alternatively, 
they may prefer to communicate with you via phone or email. None of 
these interview modes are objectively better or worse, just different.
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Understand which mode the journalist plans to use, and feel free to 
communicate your own preference, with the understanding they may 
speak with someone else if you’re unable or unwilling to be interviewed 
via their preferred method. Anthony, for example, often asks journalists to 
email him their questions whenever he is especially busy and can’t find time 
during business hours to speak to a reporter. Requests from journalists to 
conduct an interview that is broadcast live, such as on radio or television, 
escalate the need to prepare, and we recommend that you seek support 
before you agree to participate in that type of interaction (more on this 
below).

When the Interview Arrives

So, you’ve done your homework, and it’s time for the payoff—​the interview 
has arrived! All your preparation should have you feeling confident and 
enthused, but now it’s time to learn how to maximize your tête-​à-​tête with 
the journalist.

Gauge the Journalist’s Knowledge

Ideally, you’ve already familiarized yourself with the journalist’s body of 
work as part of your preparation. Early in your interview, extend that effort 
by asking the journalist some questions to better gauge their knowledge. 
This helps determine how much context you may need to provide, and it 
can also help you spot misconceptions the journalist may have. Of course, 
if a journalist has been reporting on a subject for decades, they’re likely to 
have ample knowledge about it. In most cases, however, the journalist will 
expect you to provide insights that stem from your deep expertise.

Ultimately, journalists want to publish stories that are “diligent and 
fair” (Ghorayshi, 2022, p. 20), but remember that they don’t know what 
they don’t know. When needed, gently guide them to a fuller understanding 
of the subject. As Dean (2009) has advised, “Be prepared to go where the 
interview takes you, but beware of wandering down irrelevant byways—​
and be especially aware that the journalist may not recognize tangents as 
such. She may not know the difference between what is central and what is 
peripheral unless you tell her” (p. 61).

Know Your Restrictions

If you are asked to comment on a specific piece of your research, know 
whether you are allowed to speak about it. Many journals have embargo 
policies that indicate when your comments about a paper can appear, so 
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ensure that these policies will be honored by the journalist before you 
conduct the interview. This is especially important in the age of pre-​prints. 
If your research is not yet published, it is probably best to wait to discuss it 
with a journalist until after it has gone through peer review.

During your interview, always assume that whatever you say to a 
journalist is on the record, meaning that it is being recorded and could 
appear in a public news article. This is the safest assumption you can make 
as a potential source, so “don’t say anything you would be unhappy to see 
or hear attributed to you in public” (Dean, 2009, p. 74). Following this 
maxim will protect you from any agony stemming from disagreements 
between you and a journalist about which comments were off or on the 
record.

Expect Some Tough Questions

Reporters are bound by their tradecraft to ask you questions. Many 
will be straightforward but expect that some may be challenging. Good 
journalists view themselves as seeking truth, so it stands to reason that 
they will occasionally ask a question that may feel (unnecessarily) critical. 
Remind yourself that this is normal—​and, in fact, it can be an indicator of 
a high-​quality journalist.

However, remember that you are never obligated to answer any question 
a journalist asks you. If answering a question requires you to go beyond 
your comfort zone—​maybe because it requires you to be too speculative 
or to speak beyond your area of expertise—​you do not need to take the 
bait. Montgomery (2017) recommends scientists stay within the area of 
their expertise and say, “I’m not really qualified to speak on that,” or 
“That’s not something I have expertise in.” A less extreme—​and more 
common—​situation is when a journalist asks a question that does not 
relate to what you want to talk about or what you know to be the central 
issue. In these cases, a technique called bridging can be helpful: gently 
steer the conversation back toward what matters by using phrases like, 
“Yes, but the real issue is …” or “What’s important to keep in mind is …” 
(Dean, 2009).

Journalists are also especially mindful of conflicts of interest (COIs), 
so don’t be surprised if they ask you questions about your professional 
relationships. Always be transparent about any relationships you may 
have with corporations, boards, review committees, etc., even when 
these relationships are healthy and do not represent a COI. Failing to 
clearly disclose these relationships can arouse a journalist’s suspicion 
(Meredith, 2021).
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Stay on Message and Avoid Jargon

As you interview, remember the core message you want to convey. Be 
responsive to the journalist’s questions, but think about how you can 
answer them while also conveying your message. In Escape from The Ivory 
Tower: A Guide to Making Your Science Matter, author Nancy Baron 
encourages, “thinking about the journalist’s views, expectations, and 
interests, [so] you can translate your information in a way that resonates 
instead of just dousing them with what’s on your mind” (2010, p. 106). 
Journalists and their audiences will have one fundamental question 
about your work: So what? When you use empathy to convey your core 
message, you increase the likelihood an interview will advance your 
communication goal.

As with all science communication, beware of jargon. In public-​facing 
communication, jargon notoriously shuts down understanding. Cull your 
core message retaining only jargon that is essential, and be prepared to 
explain that jargon to the journalist. Consider using tools like the “de-​
jargonizer” (scienceandpublic.com/​), available for free online.

Be Human and Show Your Passion

Journalists prefer to focus on people and weave the human side of science 
into their reporting. While interviewing, underscore the human dimensions 
of your work. Discuss your personal role in the research topic, as well as 
the broader ways that the research intersects with people. This may feel 
difficult for you. Take a moment to reconnect with the passion that drives 
your science. What sparked you to pursue your research? Get in touch with 
the authentic enthusiasm that motivates you to do your work—​and share 
it with the journalist. As Aines and Aines (2019) point out, this exercise 
isn’t about being overly animated or performative; it’s about letting others 
connect with your genuine passion for the subject.

Offer Help and Gratitude

Not all interactions with journalists will result in direct quotes. You may 
speak with a journalist for hours and not be mentioned in their final 
story. In these cases, know that your time is not wasted. As Dean (2009) 
says, “You imparted information that contributed to the reporter’s 
understanding of the issue and, as a result, the quality of the overall 
report. You left the journalist better informed for her next article on 
the subject. You performed a public service” (p. 82). Not ending up 
in print is a normal outcome of the interview process; moderate your 
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expectations, knowing that journalists cannot do their jobs well without 
your help.

Likewise, it is good practice to let journalists know what you think 
of their story. Science journalism is challenging, so sharing positive 
feedback can help journalists remain resilient amid the many pressures 
they face. This also builds rapport, which enhances trust and can lead to 
future opportunities for collaboration. You might help the journalist with 
their ongoing reporting efforts, or proactively pitch them story ideas that 
support your communication goals. Ultimately, you may become a go-​to 
expert source. Expressing gratitude to journalists for a job well done can 
help you build mutually beneficial, long-​term professional relationships.

Navigating Common Challenges

While we want you to become more comfortable and effective with your 
media interactions, we must acknowledge some of the challenges you’ll 
often face when communicating with journalists. The more you anticipate 
the common pitfalls of science journalism, the better prepared you’ll be.

Avoid Sensationalism and Misinformation

Because their craft compels them to tell compelling, attention-​grabbing 
stories, journalists and their editors sometimes inject drama or hyperbole—​
often referred to as sensationalism. Although you can’t control how 
sensational the final story is, you can watch out for hyperbolic language 
during the interview process. If you detect any, you should have a 
conversation about it with the journalist.

Sometimes, you may even be the target of gotcha journalism—​whereby 
untrustworthy journalists seek to manufacture controversy through 
nefarious methods like catching their sources off-​guard, warping sources’ 
comments, and presenting comments out of context. The practice is overtly 
disingenuous, and scientists whose research connects with controversial 
topics are at a greater risk of encountering it. However, researching 
journalists and outlets beforehand can dramatically reduce your chances 
of falling prey to gotcha journalism. When in doubt, ask permission to 
record your interview so that you’ll have clear evidence of what you said.

Similarly, be on the lookout for both misinformation—​the unintended 
spreading of inaccurate information—​and disinformation—​the deliberate 
spreading of misinformation. One is inadvertent, while the other is 
intentional. While comprehensive guidance on countering mis-​ and 
disinformation is beyond this chapter’s scope, there are numerous resources 
available to you. We recommend beginning with the consensus study 
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report, Understanding and Addressing Misinformation about Science 
(2024) and the accompanying Guide for Scientists to Identify and Address 
Misinformation (2022), both published by the National Academies of 
Sciences, Engineering, and Medicine. Both resources are available for free 
online.

Mitigate False Balance

Journalists are trained to include different perspectives in their reporting. 
By including balanced perspectives, journalists feel they can provide news 
that is more objective, conveying the different sides of an issue and letting 
the audience decide which is most valid. Normatively speaking, this process 
makes sense. In practice, however, providing “both sides” equal airtime 
can cause problems. Nowhere have these problems been more evident than 
when it comes to reporting about anthropogenic climate change. Journalists 
have commonly conveyed false balance in their coverage about climate 
change, making it seem like the scientific community is ambiguous—​when, 
in fact, there is a clear consensus among scientists that human behavior is 
worsening climate change (Boykoff & Boykoff, 2004).

You may encounter journalists who are (perhaps unwittingly) 
perpetuating false balance of the issue at hand. In these instances, 
we recommend that you follow the advice of science communication 
scholar, Sharon Dunwoody, who suggests you invite the journalist “to 
find out where the bulk of evidence lies on the truth continuum and 
then communicate that to audiences” (2005, p. 90). In essence, push the 
journalist beyond their normative instinct to convey balance when doing 
so can grant unjustified credibility to weak claims.

Manage Controversial Topics

If your scientific work focuses on a controversial topic, such as 
anthropogenic climate change or genetic engineering, your interactions 
with journalists will be more complicated. Journalists are likely to solicit 
your perspective and ask challenging questions about the implications of 
your research. If you work in an area where you are likely to receive more 
challenging questions, we highly recommend that you seek additional 
training and support. However, there are a few basic guidelines that can 
help anyone navigate these situations.

First, acknowledge that communicating about controversy is difficult. 
This may sound daft, but it’s not. When you acknowledge that something 
is difficult, you embrace a mindset of thoughtfulness and avoid entrusting 
high-​stakes communication to improvisation and serendipity.
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Second, examine how other scientists have communicated about 
controversial topics. What have they said? How have they used bridging 
to maintain focus on their core messages? When things have gone awry, 
what happened? Learn from your scientific colleagues’ communication 
successes and failures, and identify experts whose communication 
approach resonates with you. Then, emulate them in ways that are 
authentic to yourself.

Finally, be respectful. However misguided you may think a journalist’s 
question is, they’re asking it because they believe there are people who 
view the question as legitimate. We recommend that you therefore seek to 
“argue softly” (Montgomery, 2017, p. 290): anticipate difficult questions 
and have a handful of respectful, pivot responses to bridge the conversation 
in a different direction. For example, you might say, “I can understand how 
some people may view it that way. I think it’s also important to consider 
…” or, “That’s a natural question to ask. Here’s how I can best answer it 
based on my experiences …”

In these circumstances, being a patient and magnanimous science 
communicator can be difficult. Although every scientist has the potential 
to grow their ability to navigate controversial topics, we also strongly 
recommend that you be highly self-​aware. It may very well be that you 
don’t have—​and can’t sufficiently develop—​the capacity to remain a 
calm voice of reason amid tense discussions. It is better to realize this and 
avoid these situations than to struggle through them and risk intensifying 
negative outcomes.

Seeking Additional Support

We want the advice we’ve offered you so far in this chapter to empower your 
individual ability to work with journalists. At the same time, we encourage 
you to think of communication as a team sport—​not a solitary quest. In 
practice, this means that you’re not afraid to ask for help. Professional 
communicators almost always work in teams, and they do this because 
it results in more effective communication outcomes. With that in mind, 
we want you to look for opportunities to find support when it comes to 
your communication efforts. It will often be especially beneficial to seek 
support from media trainers, public information officers, and other media 
professionals.

Receive Media Training

The higher the stakes, the more you need to be prepared. If you’re 
committed to effectively communicating with journalists, we strongly 
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encourage you to receive communication and media training, particularly 
if your position requires high-​profile media interactions. There are many 
professional development media training options available, and some may 
be offered at your institution or through a professional society you belong 
to. Many third-​party organizations also specialize in training scientists to 
communicate more effectively. Laura is the director of one of the best-​
known science communication training centers: the Alda Center for 
Communicating Science at Stony Brook University, which offers in-​person 
and virtual training programs and has an extensive network of alumni. 
Other organizations like COMPASS and The American Association for 
the Advancement of Science (AAAS) offer excellent training opportunities. 
We also recommend SciLine, a free service based at AAAS that provides 
resources and training specifically focused on improving journalists and 
scientists’ ability to work together to generate high-​quality science news 
reporting.

Working with Public Information Officers

When communicating with journalists, we also strongly encourage you 
to work with your institution’s public information, media relations, or 
communication specialist or officer. For the sake of brevity, we refer to 
these positions here as public information officers, or PIOs.

PIOs are employed by organizations to enhance communication 
with external stakeholders. PIOs at research institutions—​including 
universities—​build connections between their institution’s researchers and 
journalists. They typically have education and/​or experience in journalism 
or strategic communication. They are tasked with developing a deep 
understanding of the scientific research occurring at their institution and 
the scientists who are conducting that research. They also develop a deep 
understanding of their institution’s portfolio of external stakeholders. 
Think of PIOs as the bridge or connective tissue that links you and your 
institution’s research with everyone out there.

Find out who your organization’s PIO is. If you’re able, we highly 
recommend you proactively develop a strong relationship with them, as 
they can be very powerful partners in your science communication efforts. 
PIOs can help you work your way through the tasks and advice that you’ve 
read about so far in this chapter, from developing your own one-​pager 
or elevator pitch to facilitating connections with journalists. They can 
help you:

	• Conduct background research on journalists and media outlets. In many 
cases, PIOs may already be familiar with a journalist or media outlet. 
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If not, they can vet them and give you advice about when to accept 
or politely decline a request. This can help protect you from dishonest 
journalists who are driven by partisan agendas.

	• Prepare for interviews. PIOs can help develop your core messages, 
sound bites, and elevator pitches; practice bridging techniques; conduct 
practice interviews; manage challenging questions; and more.

	• Interface with journalists. In addition to helping connect you with 
journalists and conduct interview prep, PIOs can provide key pre-​
interview resources like author bios, journal publications, datasets, 
source materials, and visuals. They can also manage responses to 
journalistic mistakes.

	• Create proactive communication tools. PIOs can create press releases 
about your research and organize press conferences.

	• Strengthen your communication strategy. PIOs can devise ways to 
evaluate and refine your communication strategy. They can also develop 
your personal identity as a science communicator.

	• Act as an information resource. PIOs can broaden your understanding 
of the modern media and information environment so that you can have 
more reasonable expectations for your communication efforts.

There are a few other important considerations to keep in mind about 
PIOs. The first is that not all PIOs are equally skilled at their job (this 
should not surprise you—​quality varies among practitioners in every 
profession, including science!). Focus on partnering with PIOs who have 
demonstrable experience and expertise. Second, journalists typically 
appreciate PIOs because, if they’re doing their job well, PIOs make it easier 
for journalists to do their jobs. Finally, the communication goals of PIOs 
are not always the same as the goals of the individual scientist. Ultimately, 
PIOs serve their institution’s communication goals and not your personal 
communication goals. These goals may align or complement one another, 
but sometimes they may not. Realize that you may occasionally seek a 
communication goal that your PIO cannot assist you with.

Working with Other Media Professionals

Effective science communication extends beyond traditional journalism, 
especially in the age of social media. In many cases, science communication 
will benefit from high-​quality original multimedia messages, such as 
animation, visualization, in-​depth illustration, and photos. The idea of 
creating original multimedia content and maintaining a positive social 
media presence is often daunting. The good news is that scientists can 
outsource these tasks by collaborating with filmmakers, graphic designers, 
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public relations (PR) specialists, and other media professionals. These 
professionals bring expertise in visual storytelling, audio engineering, 
branding, and public engagement, which can help scientists reach their 
goals with high-​quality media products.

Media professionals’ support is especially valuable for creating original 
audiovisual messages, as this process is labor intensive and requires 
specialized knowledge. One of the authors, Xia, remembers spending a 
whole night editing a two-​minute video in his first film-​editing class! The 
time spent preparing and brainstorming can be even longer.

Besides creating messages, professionals can also help you develop and 
manage brands, including maintaining a consistent and professional online 
presence, preparing for events, and managing outreach efforts. Although 
we have explored how to use social media (Chapter 9) and will cover 
how to host events (Chapter 12), among other science communication 
strategies, media professionals can still be helpful in developing and 
executing strategies to maximize impact.

It is most efficient if you have defined your needs and goals before 
approaching media professionals. Unlike public information officers, 
professional media producers may have less time to familiarize themselves 
with you and your research. Therefore, clearly defining your needs and 
goals—​for example, knowing your priority audience and what you want 
to achieve with the messages—​will help media professionals facilitate the 
production. It is also important to be clear about your budget and timeline.

Finding the right media professional involves a mixture of research 
and networking. Here are some approaches you can follow, organized by 
their potential cost. First, if budget allows, you can approach professional 
agencies or production studies. For example, DesignRush (designrush.
com) has curated lists of agencies that focus on video production and 
graphic design. One caveat is that these specialized studios and agencies 
usually only accept business that surpasses a specific budget threshold. 
Therefore, other approaches are more realistic. Second, you can find 
freelancers and independent creators for your project. There are some 
websites that connect you to freelancers such as Fiverr (fiverr.com) and 
Dribbble (dribbble.com). Third, you can approach universities or local 
talent. Many universities have media students looking for real-​world 
projects. You can try to find connections with students in schools focusing 
on art and design, media, film, communication, and more. Finally, 
you might search within your social networks and see if you can get 
reliable recommendations. Seek out referrals from colleagues, mentors, 
collaborators, and students who have worked with media professionals. 
Finding professionals through your own social network can reduce 
uncertainty and shorten the onboarding process.
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A successful collaboration with media professionals is based on clear 
communication, shared expectations, and mutual respect. From the 
beginning, it’s essential to establish a detailed project brief that outlines 
your objectives, priority audience, timeline, and budget. This will set a 
firm foundation for alignment. You should also have regular check-​ins and 
feedback mechanisms in the middle of the production process to ensure 
alignment and agreement between you and the professionals. This might 
sound like extra work at first, but it is much easier to communicate midway 
than to complete revisions. The worst-​case scenario is that the end product 
is not what you want, and the media professional has to start over!

Good communication and regular check-​ins between you and the media 
professional serve the goal of facilitating alignment and the completion of 
a satisfactory final product. The process shouldn’t be one-​sided, as if you 
are dictating everything that goes on and ordering the professional what 
to do. Try to be mindful of cultivating an atmosphere of mutual respect—​
you bring subject matter expertise, while they contribute communication 
and design skills that enhance message impact. This not only opens the 
door for future refinement (the professionals will be more receptive to your 
revision request) but also can make the whole process more enjoyable. Also 
remember to acknowledge and credit media professionals’ contributions, 
whether in publications, presentations, or social media. These practices 
will smoothen the creative process and encourage future collaborations.

WONK BOX

Newsworthy: Refers to whether something is worthy of being reported 
in the news. Something is typically deemed of being newsworthy if it is 
timely, relevant, and impactful.

Jargon: Words, terms, or expressions that specific professions use to make 
their communication more efficient. This language is typically difficult for 
people outside of the profession to understand.

Freelancer: A self-​employed person who completes projects for any number 
of different clients. Within the context of journalism, a freelancer might be 
hired to write stories for various media outlets.

False balance: Refers to media bias wherein journalists present an issue 
as being more balanced among opposing perspectives than evidence 
supports. It is also commonly referred to as false equivalency or bothsidesism.

Embargo: A requirement or restriction by a source about when the 
information they are providing can be released to the public as news. Also 
referred to as a press embargo or media embargo.
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LET’S PRACTICE!

Prepare Yourself for an Interview*

It’s important to prepare for interviews. At the same time, no one wants to 
sound stiff or like they’re reciting rehearsed answers.

One strategy to walk the line between preparation and memorization is 
to take a modular approach to interviewing. Using this method, think of your 
message as composed of individual modules, or pieces. Prepare and practice 
each extensively. Then, pick and choose which ones work best in response 
to a specific question. During your interview, weave these modules together 
into a cohesive answer in the moment.

Imagine that a reporter has contacted you for an interview about your 
field of research.

1.	 Develop two potential main messages. Main messages aren’t the entire 
answer to a question, so they should be concise. Answer each of the 
following questions in 280 characters or fewer:

a.	 Why do you pursue the research that you do?
b.	 What do you wish the public better understood about your area of 

research?

2.	 Look at your main messages and identify any jargon you’ve used. 
Highlight those terms and brainstorm other words and phrases that could 
be used instead.

3.	 Identify two key statistics that could help support your main messages.
4.	 Develop one strong metaphor or analogy you can use to describe an aspect 

of your research (e.g., a scientific process, part of your methodology, or 
observable phenomenon).

5.	 People resonate most with things they relate to. Identify an aspect of your 
research that you think intersects with the public in their daily lives (e.g., 
a situation where they may have seen a similar phenomenon, populations 
who may be affected, or why it matters to them).

Each response is one module in a potential answer. A complete answer will 
include several of these prepared components tied together into a cohesive 
response to the reporter’s question.

*This exercise was provided by SciLine, a program of American Association for 
the Advancement of Science (AAAS), with the singular mission of enhancing the 
amount and quality of scientific evidence in news stories: www.scil​ine.org.
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11
COMMUNICATING WITH  
POLICYMAKERS

What comes to mind when you think of the word policy? If you are a 
researcher who studies wildfire management, you are likely deeply familiar 
with the National Cohesive Wildland Fire Management Strategy, an 
effort that encourages collaboration among various stakeholders to make 
landscapes more resilient, create fire-​adapted communities, and advance a 
safe and effective wildfire response (Forests and Rangelands, 2014). This 
national policy involves a number of different federal agencies like the U.S. 
Forest Service and the Bureau of Land Management. Similarly, you may 
work in a tribal community or at the local or state level on research that 
informs fire management work. In that case, you likely collaborate with 
a state-​level organization like the California Wildfire Mitigation Program, 
which falls under the California Governor’s Office of Emergency Services 
in partnership with the California Department of Forestry and Fire 
Protection. If you are a doctoral student working with vertebrate animals 
in your research, you might think about policies at your institution that 
align with the Animal Welfare Act (AWA), the Public Health Service Policy 
(PHS), and the Institutional Animal Care and Use Committee (IACUC).

Whether you are working at the international, federal, state, tribal, 
local, or organizational level, policy offers principles, rules, and guidelines 
for decision-​making. Policy can take multiple forms, including strategies, 
regulations, laws, and programs. However, when scientists discuss their 
involvement in policy, they are most often referring to public policy related 
to science (i.e., science policy). Building on Peters (2019), we understand 
science policy as “the sum of government activities, whether pursued 
directly or through agents,” (p. 4) that either draws on the research of 
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scientists or affects the practice of science. Roughly, science policies that 
draw on science might include cases such as the wildfire strategy mentioned 
above, whereas those that shape the practice of science might involve cases 
such as the noted animal welfare law.

LEARNING GOALS

After reading this chapter, you will be able to …

1.	 Understand the role that communication with policymakers plays in the 
overall science communication landscape.

2.	 Differentiate advising from advocating.
3.	 Describe the key components of a policy brief.
4.	 Appreciate the role meetings and advisory committees play in policy-​

related communication.

Policy involves a complex set of actors and activities, some of which 
you may already be involved in. Working in policy involves working with 
policymakers, which means engaging with them, understanding their 
culture, and building trust. Many books, articles, academic courses, and 
even leadership programs, like COMPASS, focus on science and policy. 
If this is an area you want to become more fluent and involved in, please 
consider this chapter a first step.

The primary reason to communicate with policymakers is that improving 
the collective context in which people live often makes more sense than 
focusing on individual decision-​making. For example, requiring better 
highway barriers—​a rule that limits a risk—​will likely be more effective 
than trying to convince drivers to drive more carefully. Of course, many 
issues will require both system-​level changes (e.g., increasing funding for 
priority STEM areas) alongside communication aimed at individuals (e.g., 
encouraging young scientists to consider priority STEM areas).

The slow pace of policy change can be frustrating, but opportunities to 
quickly make a difference sometimes arise. To seize these moments, groups 
must have already laid the groundwork for effective action. As we will discuss, 
such preparation includes building trusting relationships and synthesizing 
key research so that it is ready to share when windows of opportunity open.

Policymakers have specific needs that communicators should account 
for when planning, implementing, and evaluating communication efforts. 
This chapter explores how to effectively interact with government 
policymakers, including both elected officials at all levels of government as 
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well as the civil servants within government departments who ultimately 
report to them. When communicating with elected officials—​people who 
likely lack specific expertise in your area—​you need to think differently 
than when engaging with government employees, who may have deep 
expertise or manage experts. These civil servants are often responsible for 
drafting and implementing policies, laws, and regulations, which scientists 
can help inform through their research insights.

Our discussion also applies to policymakers within other types of 
organizations, such as businesses and nonprofits, where internal decisions 
may also affect outcomes that scientists care about. A wide range of public 
and private actors can benefit from the findings of scientific research, and 
scientists should consider the most effective ways to communicate these 
insights. For example, a forest scientist may want to make recommendations 
to both government policymakers overseeing forest management as well as 
land managers within the private and nonprofit sectors.

Why Communicate with Policymakers?

There are several reasons why scientists might want to communicate 
with policymakers. At the highest level, scientists often want to see their 
work lead to better outcomes in the world. After studying something 
and witnessing your research’s results firsthand, you likely want others—​
especially policymakers—​to make use of its real-​world implications. In 
some cases, this may include scientists who want to bring their expertise 
to the table to ensure that we engage ethically in practical applications 
of science, especially in controversial fields like AI, nuclear energy, and 
genetically modified food. Others seek to ensure robust funding for science. 
Science and public policy intersect in many ways, and communicating with 
policymakers can help scientists ensure their work has real-​world impact 
and continues to receive the support it deserves.

Honest Brokers, Issue Advocates, and Arbiters

In our own surveys of scientists, we have consistently found that their 
highest-​rated goal is for policymakers to “take science into consideration 
when making decisions” (Besley et al., 2020; Besley & Schweizer, 2021). 
However, note that these surveys did not ask scientists about the importance 
of getting policymakers to make specific decisions based on scientific 
findings. This choice reflects the reality that science is rarely the only factor 
underlying government decision-​making, and science alone cannot dictate 
what policymakers should do. For example, science can help tell you the 
costs and benefits of a regulation, but it cannot tell you whether those 

 

 

 

 



188  Science Communication for Scientists

costs and benefits are acceptable. What scientists often can do is explain 
how different choices might lead to different outcomes. They can also give 
policymakers perspectives on the likelihood and consequences of specific 
risks or opportunities.

We have found that some scientists think that getting involved in policy 
requires becoming an advocate. We don’t believe this is true, and we 
therefore spend a fair amount of time here suggesting alternative ways to 
think about roles that scientists can play in the policymaking process.

In his book, The Honest Broker (2007), scholar Roger Pielke offers the 
best known framework for thinking about the different roles scientists can 
adopt when communicating with policymakers. He contends scientists act 
as Honest Brokers when they provide insights into policy without offering 
personal recommendations. Meanwhile, scientists serve as Issue Advocates 
when they argue for specific decisions. Although less relevant here, Pielke 
also says that some scientists prefer to simply act as Arbiters inasmuch as 
they will respond to policymakers’ specific questions but not proactively 
provide options. In theory, there may also be some Pure Scientists who 
choose not to engage with policy at all, but Pielke argues that such scientists 
are rare. Each role offers unique advantages, and scientists should adapt as 
needed, selecting the one that best advances their goals.

In Pielke’s view, Honest Brokers offer even-​handed analyses of policy, 
setting aside their personal beliefs and objectively assessing policy options 
based on their expertise:

The defining characteristic of the honest broker of policy alternatives is 
an effort to expand (or at least clarify) the scope of choice for decision-​
making in a way that allows for the decision-​maker to reduce choice 
based on his or her own preferences and values. (2007, pp. 2–​3)

A difficulty of this distinction is that, in practice, scientists’ research may 
lead them to believe that some options are preferable to others based on 
values that they share broadly with others in society. For example, climate 
scientists who have devoted their careers to understanding climate change 
can attempt to speak neutrally to the consequences of failing to limit 
greenhouse gas emission, but it seems likely that listeners will still infer 
that they are concerned about climate change. In turn, this would mean 
that they risk looking dishonest if they don’t share their true beliefs and 
feelings.

In practice, Pielke argues that individual scientists can rarely serve as 
Honest Brokers. Because scientists often have narrow expertise, it’s difficult 
for a single scientist to develop a broad, evidence-​based understanding of 
policy options. Instead, the role of Honest Broker is typically best played 
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by groups of scientists with different areas of expertise who come together 
to explore and evaluate options and related evidence (Pielke, 2007). This 
approach has been embraced by organizations like the National Academies 
of Sciences, Engineering, and Medicine (NASEM) and the Royal Society, 
who convene groups of scientists to explore topics with specific statements 
of task and transparent conflict of interest rules (NASEM, 2024).

We do not seek to take a position on what role scientists should pursue, 
as our sense is that underlying communication approaches will be similar 
when it comes to strategic planning; it is the nature of the goals that will 
vary. For example, imagine one group of scientists who have studied a 
new genetically modified crop and found no evidence that it poses a health 
or environmental risk. Such scientists might try to limit themselves to 
playing the role of Honest Brokers, and say that they want policymakers 
to take their research into account when deciding how to regulate the 
plant. A second group of scientists might decide that, given the balance 
of evidence, they are comfortable being Issue Advocates. They would take 
the same results and use them to encourage policymakers to not regulate 
the crop.

In both cases, each group has an initial goal of getting policymakers 
to consider their research when making decisions. They also have similar 
cognitive and affective objectives, such as encouraging the policymakers to 
weigh the available evidence. In order to achieve their goal and objectives, 
each group must build a trusting relationship with the policymakers by 
demonstrating their expertise, benevolence, integrity, and openness. From 
there, they should consider emphasizing the benefits of taking the research 
into account or the risks of ignoring it. They may also want to underscore 
that using the research is normal and reasonable (i.e., social norms-​related 
objectives). Further, they may want to stress that the policymakers have 
the ability to productively use their research and ensure that they have 
established their trustworthiness (i.e., self-​efficacy-​related objectives). It is 
here that the Honest Brokers would follow up with efforts to encourage 
policymakers to consider the relative risks and benefits, social norms, 
and self-​efficacy considerations associated with a range of policy options, 
whereas the Issue Advocates might emphasize the information that 
supports their specific desired outcome—​not regulating the crop. In other 
words, the roles involve a lot of overlap, and they mainly differ when it 
comes to the ultimate goal.

In both cases, different policymakers will likely care about different 
types of risks, benefits, social norms, and self-​efficacy. Elected officials, for 
example, may want to focus on the specific people who elected them (i.e., 
their constituents) and groups with whom they have previously aligned, 
whereas civil servants may have a responsibility to think more broadly. 
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Both groups will also only have certain types of actual agency; they cannot 
do anything they want and instead must follow specific processes to act.

Further, cases where the balance of evidence tends to suggest a specific 
path forward based on widely shared social norms may look very similar 
for Honest Brokers and Issues Advocates. For example, if the policy 
options all point to large economic, health, environmental, or societal 
benefits from action with few downsides, then Honest Brokers’ and Issue 
Advocates’ messages may be similar. Their approach may look different, 
however, when policy choices create winners and losers. That is, Honest 
Brokers and Issues Advocates may sound different if the evidence suggests 
that some policy options are likely to result in economic benefits at the cost 
of environmental, health, or societal risks, whereas other options suggest 
economic costs in order to achieve environmental, health, or societal 
benefits. The challenge of balancing the different types of risks and benefits 
of different options again points to why Pielke highlights the need for 
interdisciplinary teams to play the role of Honest Brokers.

To be clear, there’s nothing inherently dishonest with being an Issue 
Advocate. Instead, according to Pielke, the problem is when scientists 
become Stealth Issue Advocates. This occurs when they fail to recognize 
or disclose the values that underlie their decisions, framing their preferred 
policy option as the only scientifically sound choice. An obvious example 
of this would be a fossil fuel-​funded scientist who intentionally or 
unintentionally amplifies uncertainties around climate science to argue 
against environmental action. However, it could also happen when a 
climate scientist who cares deeply about the environment downplays the 
economic challenges of such action.

The danger in these situations is that humans—​including scientists—​
have a tendency to engage in the type of motivated reasoning discussed 
in Chapter 2. This type of reasoning can tend to lead people to downplay 
the validity of evidence presented by groups with whom they disagree, 
rather than recognizing that many choices reflect different value priorities 
in addition to scientific evidence.

Scientists who prioritize the behavioral goal of having policymakers 
consider evidence during decision-​making may also have a related goal of 
wanting policymakers to seek them out for advice. For example, a group 
of ecologists working in a specific region may want to encourage local 
politicians to reach out to the scientists when regional environmental 
decisions come up. This is slightly different inasmuch as it suggests a more 
proactive role for the policymakers; the communication objectives might 
include wanting such policymakers to believe that regularly reaching out 
to the scientists would be worthwhile, normal, and relatively easy. Such a 
goal might also be understood as a more active version of trust inasmuch 
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as seeking a scientist (or group of scientists) for guidance suggests a degree 
of behavioral trust. We understand this type of trust as core to a strong 
relationship. We consider the value of building relationships with different 
types of policymakers further below.

Listening to Improve Research

A second primary goal of communicating with policymakers that scientists 
should consider is identifying research needs (Besley & Downs, 2024). This 
is not to suggest that scientists should simply do whatever policymakers 
want. However, policymakers often have insights that may help scientists 
identify research within their area of expertise that is both interesting and 
likely to help address real-​world needs. For example, policymakers might 
share that they are beginning to face societal demand for laws or regulations 
addressing problematic social media use by young people. Scientists with 
expertise in this area could leverage this finding to propose new research 
and create new funding opportunities. The more you communicate with 
policymakers, the better sense you’ll have of what research is socially 
useful—​and thus likely to receive funding.

Research for Policymaker Communication

Identifying priority audience-​specific behavioral goals can, once again, help 
scientists understand what research might help them communicate more 
effectively. Similarly, scientists communicating with policymakers need 
to try to understand what relevant policymakers believe about scientists 
like themselves and the research-​based insights they have to offer. To what 
degree do they believe relevant scientists are trustworthy, including high 
in ability, benevolence, integrity, openness, and shared values? To what 
degree do they believe that considering relevant scientists’ insights can help 
them achieve their goals or that ignoring scientific research will impede 
their goals? To what degree do they believe that it is normal and expected 
for them to consider relevant scientists’ insights? To what degree do they 
believe they have the ability to use what relevant scientists share and the 
relevant authority to act on their advice?

Research Beyond Goals and Beliefs

One of the biggest challenges in policy-​focused communication is 
developing an understanding of the context in which decisions get made. As 
with other areas of communication, scientists often benefit from working 
with individuals or organizations that have well-​established relationships 
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with—​or knowledge about—​relevant policymakers. These connections 
can help put you in touch with policymakers—​who are often challenging 
to reach—​and help identify the places within a decision-​making process 
where scientific research might be useful and considered.

Most universities and colleges have government affairs offices that may 
provide some support. While such offices are responsible for advocating 
on behalf of the university to government entities, they may have some 
bandwidth for helping faculty achieve research-​related goals. With that in 
mind, we recommend that you always find out if and how you should be 
working with these offices so that you can coordinate and collaborate with 
others in your institution.

Scientific societies can also offer help. Many, such as the American 
Association for the Advancement of Science or the American Geophysical 
Union, have offices in capital cities such as Washington D.C., and manage 
programs aimed at speaking on behalf of specific fields or disciplines. Such 
programs often offer activities meant to connect member scientists with 
relevant policymakers.

Beyond scientific societies, there is a vast array of issue-​ and place-​based 
groups that may help connect specific types of policymakers with specific 
types of scientists. For example, a consortium of ecological research groups 
in the U.S. Northeast cooperated from about 2014–​2020 on a science policy 
exchange—​together, these groups created policy briefs and other products 
for decision makers related to regional environmental issues in which they 
had expertise (Templer et al., 2016; Besley et al., 2021). More broadly, in 
2019, the Federation of American Scientists (FAS) began their Day One 
initiative to help scientists develop and share policy proposals for incoming 
federal presidential administrations. This initiative invites scientists to 
submit ideas and then works with selected scientists to write two-​to-​three-​
page policy memos in collaboration with FAS staff (FAS, 2025).

Ultimately, aim to partner with individuals and groups that share your 
values and interests. These relationships can be difficult to build, but they 
can also provide substantial benefits. In many cases, it is more practical to 
focus on regional or local policy processes rather than national processes. 
One element of understanding the policy process, in this regard, is 
understanding where key decisions get made and thus where policy advice 
might be welcome.

Planning and Implementing Policymaker Communication

You must understand the types of documents that policymakers work with 
to communicate effectively in the policy sphere. We outline some of the key 
genres below.
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Briefing Materials and Other Written Documents

The core document for policymaker communication is the policy 
memorandum, briefing note, or policy brief. Typically one-​to-​four pages, 
this should summarize a particular issue, lay out possible policy options, 
and make final recommendations. It should be written in plain language 
and focus on the practical implications of scientific research, showing your 
audience how new findings can guide decision-​making. Include only the 
most essential information. Don’t go on tangents or be overly descriptive 
about methodology.

While organizations may vary aspects of a briefing’s format (e.g., 
section headings, information order, design), the type of content that 
these documents contain is fairly uniform (ICDR, 2017). This includes the 
following:

	• Title: Should make the topic of the brief clear.
	• Issue/​summary: This offers a high-​level overview of the issue or problem 

and proposed policy action. Think of this as what you want the audience 
for the brief to consider doing with the information you are about to 
provide (i.e., a statement of your goal). This section may also include 
a short summary of the information you are providing. It is especially 
important that this section speaks directly to the interests and needs of 
your priority audience.

	• Background: This section communicates the importance of the problem. 
While this is not a formal methods section, it may also briefly describe the 
methods you used to collect and analyze data. In some cases, this section 
may be an opportunity to foster trustworthiness by communicating 
information such as the motive behind the research or the hard work 
that went into collecting the data and ensuring the studies’ integrity, or 
the degree to which the research was done in conversation with societal 
partners.

	• Key results from past research/​policy options: This should summarize 
the current policy approach and discuss proposed options. Summarize 
the data that speaks to the issue at hand and explain what the results 
mean in terms of potential risks and benefits. As much as possible, tailor 
your message to your priority audience. For example, you might include 
data summaries focusing on regions represented by target policymakers 
or topics that fall under their responsibility. Ideally, this section includes 
easy-​to-​understand visuals that quickly communicate the results.

	• Next steps/​recommendations: This should detail the actions 
recommended by the research findings. Your recommendations should 
serve as a potential path forward for your priority audience, giving 
them precise, feasible next steps to embark on. For example, you might 
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recommend that they take a position on an upcoming vote, help draft 
legislation addressing the issue, or fund additional research into the 
matter.

Beyond these essential components, additional sections such as frequently 
asked questions or further resources may also make sense. Whatever you 
include should have value to the specific people with whom you share the 
content, and it should be in a format that makes sense for them. While 
briefing materials are often sent directly to priority audiences, it may also 
make sense to create public-​facing versions and share them through social 
media and your own websites. In some cases, policy memorandum can 
be reworked into opinion articles (i.e., op-​eds) for more traditional news 
organizations, as well as oral remarks to committees. On the other hand, 
having a policy memorandum to support such activities can be useful, as 
it provides those listening or reading with the clearest possible articulation 
of your message.

Some situations call for longer documents than brief policy memoranda. 
In cases like these, scientists can turn to synthesis reports (sometimes called 
white papers, often when produced from within a single organization). Such 
documents summarize areas of research and may provide recommendations 
on a path forward. These reports sometimes draw from a specific field of 
research, while at other times they integrate insights from more disparate 
areas of work (e.g., a report looking at the health, environmental, and 
socioeconomic impacts of a policy or technology using multidisciplinary, 
interdisciplinary, or transdisciplinary approaches) (Choi & Pak, 2006).

Longer synthesis reports are often facilitated by non-​governmental 
organizations like the National Academies in the United States, but other 
groups also develop and disseminate them. Perhaps most famously, the 
Intergovernmental Panel on Climate Change (IPCC, 2025) produces 
regular synthesis reports on what is known about climate change and 
its impacts. At a more regional level, in New England, for example, the 
Highstead Foundation and university partners have supported synthesis 
research aimed at supporting efforts to preserve “wildlands, woodlands, 
farmlands, and communities” (WWFC, 2025). Similarly, at the topic level, 
non-​governmental groups, including industry-​sponsored groups, often 
produce and share science syntheses. The Pew Foundation, for example, 
regularly produces non-​partisan, independent reports and supporting 
material on scientific topics. Finally, scientists within government are 
similarly often called upon for synthesis work and may value opportunities 
for collaboration. Regularly sharing research updates with government 
scientists and building relationships with these scientists may thus be useful.
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Face-​to-​Face Meetings

One of the most important ways scientists become involved in policy is 
through in-​person interactions. As many scientific organizations recognize, 
cultural capital in the policy world often comes from relationships and trust. 
Consider, for example, the American Association for the Advancement of 
Science (AAAS), which hosts the Science & Technology Policy Fellowships 
Program, supporting scientists and engineers to “learn first-​hand about 
federal policymaking while using their knowledge and skills to address 
today’s most pressing societal challenges” (AAAS, 2025). This year-​long 
experience helps participants build their expertise, network, and skills by 
working at the federal level. Programs like this one focus on in-​depth, in-​
person experiences because they understand the importance and power of 
building relationships and allowing individuals to directly experience how 
science and policy interact.

For those interested, there are many ways to build relationships and 
engage with policy and policymakers in person. A number of scientific 
societies help bring scientists to legislators so that they can share their 
insights directly (e.g., AAS, 2025; AGU, 2025). These types of meetings 
can also be organized by individual scientists and their organizations. 
Universities’ government affairs offices, in this regard, will appreciate being 
informed of your plans and may be able to help. Policy briefs, as described 
above, can serve as both the focal point and takeaways of such meetings. 
Indeed, the planning that goes into writing a good policy brief is similar to 
what goes into planning an effective meeting.

Remember that your goal should not always be to meet with the 
most senior person available (i.e., the elected official or chief of staff). 
Instead, it’s often more efficient to meet with the advisors to senior 
decision makers, as they are the ones providing guidance on key issues. 
If possible, prioritize building trusting, long-​term relationships with 
relevant advisors, such that these advisors both seek out additional 
guidance when relevant issues arise and invite you to directly brief their 
principal when needed.

The language you use when interacting with policymakers, whether 
in person or in writing, should reflect their culture and perspectives. 
Remember that the vast majority of policymakers will not have expertise 
in your area. These are people whose schedules may be very tight. Using 
clear, actionable, non-​technical language that avoids jargon and focuses on 
solutions can help you build trust and achieve your objectives and goals. 
Collaborating with your government affairs teams can help you understand 
the context, personalities, and needs of policymakers so that you are better 
prepared for interactions with them.
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Advisory Meetings and Groups

One common way for scientists to help shape policy is by joining scientific 
advisory groups formed by public organizations to help ensure that their 
decision-​making builds on the best available evidence. At the highest 
level, groups such as NASEM in the United States and the Royal Society 
in the United Kingdom bring together scientists to respond to specific 
requests for advice through both standing and ad hoc committees. 
Similarly, in the United States, the Environmental Protection Agency 
(2025), Food and Drug Administration (2025), and Department of 
Agriculture (2025) have traditionally had multiple advisory committees 
on which scientists often serve. Of course, participation is typically 
by invitation, and it may take some relationship building to obtain an 
invitation for nomination. These types of committees exist at all levels, 
from local to international.

In cases where committees do not exist, another way to reach 
policymakers and build relationships is to create groups that agree to meet 
regularly to share information. For instance, scientists, local or regional 
government officials (i.e., regulators), industry representatives, nonprofit 
actors, and local community representatives in a specific coastal area might 
decide to meet once a year to update each other on ongoing and future 
activities, as well as potential needs or concerns. To work well, such events 
need to be managed in a way that respects all participants’ expertise and 
values, and this may require hiring an organization with experience of 
facilitating meetings that bring together people from different societal 
spheres. Establishing and managing such groups may be time-​consuming, 
and they may take time to build up their utility. However, they can 
regularize providing and obtaining insights while also enabling essential 
relationship building.

Communication in the Policy World

When you interact with policymakers, it’s important to keep in mind the 
needs of this specific audience and what they need from you as a scientist. 
Maintaining an overarching focus on clarity, relevance, and impact can 
serve as a beacon. Always ask yourself: Is this information clear? How does 
it matter to the work this policymaker does and the constituents they serve? 
What is the impact for constituents? This calls for different communication 
tactics that tend to focus on framing data and information around policy 
implications rather than highlighting curiosity about science itself.

Policymakers are likely to ask themselves how the implications of 
your work affect the economy, national security, public health/​healthcare 
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access, public safety, or other relevant areas. Your job is likely to focus on 
highlighting the relationship between what you’ve learned and how this 
affects or informs these respective areas. People who work in science policy 
know that they need to strike a balance of simplifying concepts without 
oversimplifying them. You may find that storytelling is a way to highlight 
research insights and link them to real-​world examples. Personalizing 
stories makes data and findings relatable and memorable. Policymakers 
often have limited time, so finding ways to convey information that get 
the point across quickly and leading with key takeaways will demonstrate 
greater responsiveness to your audience. Of course, your examples must 
always be accurate, ethical, and responsible.

In Chapter 6, you read more about using visuals effectively to 
communicate. In the policy arena, effective, audience-​responsive use of 
visuals can heighten understanding. We could write an entire book on 
the use of statistics to communicate science. Suffice to say, always ground 
yourself in your goal and objectives, and firmly remember your audience 
and their needs. Most policymakers will not share your expertise, so 
using visuals effectively means ensuring that content is accurate but also 
memorable and accessible. Lastly, be ready for pushback and questions, 
even highly challenging ones. This is not to deter you from engaging in the 
policymaking process but rather to highlight that argument is part of the 
culture of the policy world.

We believe that scientists are critical to crafting thoughtful, balanced, 
effective policy. We also know that this engagement can be high stakes and 
stressful. It can—​and should—​also bring important information to bear 
on the decisions we make about our lives and the planet we live on. If you 
want to get more involved, you will need to go beyond what we can cover 
in this chapter. There’s no better way to understand how the policymaking 
process operates than by gaining real-​world experience before you roll up 
your sleeves and become directly involved. And we certainly hope some of 
you will!

WONK BOX

White papers: Authoritative summaries of a topic along with 
recommendations, intended for wide distribution. The term appears to 
have originated in the 1920s within the British government, which color-​
coded official documents to denote their distribution and level of access. 
White documents were intended for public consumption, whereas other 
colors were used for reports that had a narrower circulation, either due to 
the sensitivity of the topic or because they were drafts. Businesses have also 
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adopted the term to refer to public documents that summarize important 
topics and provide recommendations. In practice, more concrete terms 
may provide more clarity to potential readers.

Multidisciplinary, interdisciplinary, and transdisciplinary research: 
Increasingly integrated approaches to exploring and potentially 
combining research from a range of scientific fields (Choi & Pak, 2006). 
Many challenges that policymakers seek to address require insights from 
more than one area of study, and it is often useful to see where different 
approaches suggest similar or different risks and benefits of potential 
paths forward. Chapter 13 provides more information on the differences 
among these three approaches.

LET’S PRACTICE!

Framing Science for the Policy Sphere

For this exercise, work with a partner. You each should pick an area of science 
in which you have expertise and identify a hypothetical policymaker with 
whom you wish to engage. Conduct some research on this person: Who are 
they? What are their values? How have they worked with scientists in the 
past? What are their beliefs about the area of work you’re discussing?

Craft a one-​page policy brief that outlines the following:

	• Title:
	• Issue/​summary:
	• Background:
	• Key results from past research/​policy options:
	• Next steps/​recommendations:

Share your draft with your partner and get feedback. What is clear? What 
might be stated differently? Refine your brief.

Now prepare for a one-​minute elevator pitch. You and your partner 
should alternate between the roles of policymaker and scientist. Set a timer 
for 60 seconds and convey your elevator pitch to your partner. Conduct a 
short debrief and solicit feedback to help improve your message. Now switch 
roles and repeat the process. Give your partner feedback.

Consider what language and data make the approach compelling. Is there 
anything that undermines their potential pitch? How do body language and 
eye contact affect your ability to build trust?

 

 

 



Communicating with Policymakers  199

References

AAAS. (2025). Science & technology policy fellowships. https://​www.aaas.org/​
progr​ams/​scie​nce-​tec​hnol​ogy-​pol​icy-​fell​owsh​ips

American Astronomical Society (AAS). (2025). How AAS advocates. Retrieved 
January 14, 2025, from https://​aas.org/​advoc​acy/​how-​aas-​advoca​tes/​congre​ssio​
nal-​vis​its-​days

American Geophysical Union (AGU). (2025). Meet with lawmakers. Retrieved 
January 14, 2025, from https://​www.agu.org/​share-​and-​advoc​ate/​share/​polic​
ymak​ers/​meet-​your-​rep​rese​ntat​ive

Besley, J. C., & Downs, M. R. (2024). Ecologists prioritize listening to community 
perspectives when they see the benefit: Norms and self-​efficacy beliefs appear 
to have little impact. Science Communication, 46(4), 511-​537. https://​doi.org/​
10.1177/​107554​7024​1239​940

Besley, J. C., Garlick, S., Fallon Lambert, K., & Tiffany, L. A. (2021). The role 
of communication professionals in fostering a culture of public engagement. 
International Journal of Science Education, Part B, 11(3), 225–​241. https://​doi.
org/​10.1080/​21548​455.2021.1943​763

Besley, J. C., Newman, T., Dudo, A., & Tiffany, L. A. (2020). Exploring scholars’ 
public engagement goals in Canada and the United States. Public Understanding 
of Science, 29(8), 855–​867. https://​doi.org/​10.1177/​09636​6252​0950​671

Besley, J. C., & Schweizer, P.-​J. (2022). Risk researchers’ views about the goal of 
trying to ensure policymakers consider scientific evidence. Risk Analysis, 44(4), 
786–​798. https://​doi.org/​10.1111/​risa.13813

Choi, B. C. K., & Pak, A. W. P. (2007). Multidisciplinarity, interdisciplinarity, 
and transdisciplinarity in health research, services, education and policy: 2. 
Promotors, barriers, and strategies of enhancement. Clinical and Investigative 
Medicine, 30(6), E224–​E232. https://​doi.org/​10.25011/​cim.v30i6.2950

Department of Agriculture (2025). USDA advisory committees. Retrieved January 
14, 2025, from https://​www.usda.gov/​about-​usda/​gene​ral-​info​rmat​ion/​staff-​offi​
ces/​off​ice-​execut​ive-​secr​etar​iat/​usda-​advis​ory-​com​mitt​ees

Environmental Protection Agency. (2025). All federal advisory committees at EPA. 
Retrieved January 14, 2025, from https://​www.epa.gov/​faca/​all-​fede​ral-​advis​
ory-​com​mitt​ees-​epa

Federation of American Scientists. (2025). Day one initiative. Retrieved January 
13, 2025, from https://​fas.org/​day-​one-​proj​ect/​

Food and Drug Administration. (2025). Advisory committees. Retrieved January 
14, 2025, from https://​www.fda.gov/​advis​ory-​com​mitt​ees

Forests and Rangeland (2014). The national strategy: The final phase of the 
development of the national cohesive wildland fire management strategy. 
https://​www.fores​tsan​dran​gela​nds.gov/​strat​egy/​thes​trat​egy.shtml

Intergovernmental Panel on Climate Change (IPCC). (2025). Synthesis report. 
Retrieved July 1, 2024, from https://​www.ipcc.ch/​synthe​sis-​rep​ort/​

International Center for Development Research (ICDR). (2017). How to write a 
policy brief. Retrieved January 14, 2025, from https://​idrc-​crdi.ca/​en/​fund​ing/​
resour​ces-​idrc-​grant​ees/​how-​write-​pol​icy-​brief

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.aaas.org/programs/science-technology-policy-fellowships
https://www.aaas.org/programs/science-technology-policy-fellowships
https://aas.org/advocacy/how-aas-advocates/congressional-visits-days
https://aas.org/advocacy/how-aas-advocates/congressional-visits-days
https://www.agu.org/share-and-advocate/share/policymakers/meet-your-representative
https://www.agu.org/share-and-advocate/share/policymakers/meet-your-representative
https://doi.org/10.1177/10755470241239940
https://doi.org/10.1177/10755470241239940
https://doi.org/10.1080/21548455.2021.1943763
https://doi.org/10.1080/21548455.2021.1943763
https://doi.org/10.1177/0963662520950671
https://doi.org/10.1111/risa.13813
https://doi.org/10.25011/cim.v30i6.2950
https://www.usda.gov/about-usda/general-information/staff-offices/office-executive-secretariat/usda-advisory-committees
https://www.usda.gov/about-usda/general-information/staff-offices/office-executive-secretariat/usda-advisory-committees
https://www.epa.gov/faca/all-federal-advisory-committees-epa
https://www.epa.gov/faca/all-federal-advisory-committees-epa
https://fas.org/day-one-project/
https://www.fda.gov/advisory-committees
https://www.forestsandrangelands.gov/strategy/thestrategy.shtml
https://www.ipcc.ch/synthesis-report/
https://idrc-crdi.ca/en/funding/resources-idrc-grantees/how-write-policy-brief
https://idrc-crdi.ca/en/funding/resources-idrc-grantees/how-write-policy-brief


200  Science Communication for Scientists

National Academies of Sciences, Engineering, and Medicine. (2024). Our study 
process. Retrieved December 13, 2024, from https://​www.nation​alac​adem​ies.
org/​about/​our-​study-​proc​ess

Peters, B.G. (2019). American public policy: Promise and performance. Sage.
Pielke, R. A. (2007). The Honest Broker: Making sense of science in policy and 

politics. Cambridge University Press.
Templer, P. H., Lambert, K. F., Weiss, M., Baron, J. S., Driscoll, C. T., & Foster, 

D. R. (2016). Special session at 100th Ecological Society of America meeting in 
Baltimore, Maryland. The Bulletin of the Ecological Society of America, 97(1), 
123–​128. https://​doi.org/​10.1002/​bes2.1206

Wildlands Woodlands Farmlands & Communities (WWFC). (2025). 
Initiatives: Research. Retrieved July 1, 2025, from https://​wildla​ndsa​ndwo​odla​
nds.org/​init​iati​ves/​resea​rch/​

 

 

 

 

 

 

https://www.nationalacademies.org/about/our-study-process
https://www.nationalacademies.org/about/our-study-process
https://doi.org/10.1002/bes2.1206
https://wildlandsandwoodlands.org/initiatives/research/
https://wildlandsandwoodlands.org/initiatives/research/


DOI: 10.4324/9781003493938-16

This chapter has been made available under a CC-BY-NC-ND license.

12
COMMUNICATING THROUGH  
EVENTS

There’s something satisfying about a well-​run event that has a clear purpose. 
Pre-​event communication tells you what to expect, how to prepare, when 
to arrive, how to participate, and how it will end. The event itself exceeds 
what was promised. The participants leave with a clear path forward.

Imagine attending a public talk: clear directions to the venue, including 
parking information, are provided, and there is proper signage throughout 
the event area guiding participants to the correct room. Someone 
welcomes you when you arrive. The speaker is interesting, discusses what 
was promised, and offers useful advice. There’s a well-​moderated chance 
for discussion afterwards, and the event ends on time. Those who would 
like to continue the discussion can stay longer if they’d like. After the 
event, there’s an opportunity to provide feedback, and perhaps a further 
call to action, such as an invitation to a follow-​up event or next steps for 
something discussed.

LEARNING GOALS

After reading this chapter, you will be able to …

1.	 Describe why face-​to-​face events are especially important for behavioral 
goals that involve scientists listening to the perspective of others to make 
better research and communication decisions.

2.	 Conduct pre-​event research that can help organizers design and 
implement more effective events.
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3.	 Ensure that events go as planned, including how to manage unexpected 
scenarios.

There is an entire industry specializing in planning, staging, and evaluating 
events, from small-​scale operations that organize parties, weddings, and 
small business gatherings to multimillion-​dollar subsidiaries of global 
communication brands that organize experiential marketing events for big-​
money clients. Many scientists will also find themselves playing some role 
in event planning during their career, whether by organizing a talk, a small 
symposium, or retreat among close colleagues—​or larger gatherings that bring 
together hundreds or thousands of people from around the world. Often, 
it makes sense to hire professionals for bigger events, but even then, these 
professionals still need guidance from their clients. Scientific societies often 
have dedicated event staff and university conference centers, and many hotels 
have event coordinators who can help—​but, again, it is often the responsibility 
of organizing committees of scientists to ensure that events serve their purpose.

Despite the high financial and environmental costs of long-​distance 
travel, in-​person gatherings remain an indispensable part of science. 
Face-​to-​face events can help science communicators achieve a range of 
behavioral goals and associated objectives, especially those that require 
scientists to listen to others and build trusting relationships. Events can 
help establish meaningful dialogue between scientists and non-​experts, 
fostering understanding and collaboration. For these reasons, among 
many others, the scientific community often finds itself hosting public talks 
of various kinds, giving tours of science facilities or research sites, and even 
managing multiday “Science Festivals” that include a range of different 
activities (Durant, 2013).

One reason that science communication researchers have carefully 
considered how to effectively design and host events is because of laws 
requiring public participation in environmental decision-​making, including 
extensive opportunity for public comment (National Research Council, 2008; 
Environmental Protection Agency, 2024). Researchers have also explored 
how events can help scientists better understand concerns about societal 
acceptance of new technologies that arise from scientific research (e.g., 
Einsiedel et al., 2001). These include, for example, genetically engineered 
food and crops; health technologies such as vaccines; energy technologies 
such as nuclear power, wind, and solar; and artificial intelligence.

In this chapter, we work through the process of designing, executing, and 
evaluating science events. Our hope is that scientists take events seriously 
as a tool for achieving their goals and apply the same type of strategic and 
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creative logic they might use for designing messages or producing content 
to how they organize events.

Event Goals

Event organizers should be wary of viewing events as goals unto themselves 
rather than tactics for achieving substantive goals (Parker, 2018). Before 
hosting an event, organizers should establish what they hope the event will 
achieve, setting clear audience-​specific behavioral goals that are specific 
and relevant to their priority audiences. As discussed in Chapter 1, these 
goals can focus on affecting what others do or helping scientists make 
better decisions.

Sharing Research to Affect Change

Events can help achieve almost every potential goal. Well-​executed TED 
talks by scholars such as Angela Duckworth, Michael Porter, Jamil Zaki, 
and others, for example, appear to help people integrate scientific ideas 
into their decision-​making on a wide range of topics. Less glitzily, a 
number of scientific societies and similar organizations have found ways 
to share their insights with legislators through policy briefings, and many 
have sought broader attention through press-​focused events meant to 
provide journalists with key information to share with their readers and 
viewers. In such cases, the goal is often to increase the likelihood that 
some group of decision makers—​such as policymakers, organizational 
managers, or parents—​consider the scientific community’s insights when 
making decisions.

More broadly, universities and other scientific organizations around the 
world sometimes organize events such as science festivals, open-​houses, 
museum visits, public talks, and other face-​to-​face opportunities to both 
build trusting relationships with local communities and young people who 
may wish to consider science careers. Sometimes, participating scientists 
may also hope to get participants to consider specific behaviors as an 
outcome of the information they share. In this regard, science festivals’ 
broad trust goals co-​exist with individual scientists’ personal goals of 
seeing their research used.

Listening to Improve Research

While science events will always involve sharing research insights, face-​
to-​face events also provide unparalleled opportunities for scientists to 
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hear others’ perspectives. Of course, the goal is not simply to hear these 
perspectives but to take what’s heard and use it to improve decisions about 
things such as future research and future communication. In other words, 
public events can be especially good at giving people an opportunity to have 
a voice in decision-​making and offer organizers a way of demonstrating 
their eagerness to listen (Besley & McComas, 2013).

The centrality of events as a tool for listening means that a lot of 
research and writing in this area have focused on ways to give non-​
scientists a bigger say in scientific decisions. The International Association 
for Public Participation (IAP2) (2024) talks about shifting from consulting 
to “involving,” “collaborating,” and even “empowering” community 
partners. Related research talks about face-​to-​face events as a key tool 
for “co-​creating” research projects (Garlick & Lambert, 2023) and 
“community-​based participatory research” (Israel et al., 2005) in which 
non-​scientists have a substantial role in guiding research. For us, however, 
what matters is that structured, face-​to-​face interaction will almost 
certainly be part of any effort by scientists to seek out others’ perspectives 
and insights.

Event Research

As with other tactics, identifying initial audience-​specific behavioral goals 
is only the first step to planning events. Research can help ensure that goals 
are appropriate for the context and identify objectives and tactics that 
match those goals. Below, we argue that it is important to ensure that you 
have a strong sense of where you are starting from and what you hope to 
achieve before making choices about content. In addition, event planning 
puts an added onus on organizers to make sure that they conduct research 
to confirm that your logistical choices match your context.

Goals and Beliefs

To start, it is always helpful to learn what both organizers and potential 
participants expect and need from an event (or series of events). Organizers 
must ensure they are clear on why they are hosting, especially in cases 
where there may be multiple co-​organizers who each have their own goals. 
This may mean that they need to have a process through which they come 
to explicit agreement on what they hope participants will think, feel, and 
do differently as a result of the event, as well as what they want to learn 
from the event to help inform future decisions (see Chapters 1 and 2).

Once organizers are clear on what they want to achieve, they should 
shift their attention to understanding potential participants’ expectations, 
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needs, and desires and the degree to which they might be relevant to 
organizers’ goals for an event. Remember that getting someone to attend 
an event is its own behavioral goal. Organizers must therefore strategize 
how to get people to attend and use attendance to achieve their other goals.

To learn more about potential participants, science communicators 
might begin their audience research by arranging interviews with past 
participants at similar events or invitees to an upcoming event. For small 
events, this might be done informally through in-​person conversations or 
emails. However, it makes sense to be more systematic as events become 
bigger, more complex, and more central to a decision-​making process. 
Complexity, in this regard, might come from the diversity of participants 
(e.g., language, background) or the nature of what is being discussed.

Some key questions to explore:

	• What are potential participants’ goals for attending?
	• What do potential participants believe about the goals of the hosts and 

other participants?

	• Do they believe that attending will be more beneficial than risky? 
Once there, do they believe they’ll be asked to consider ideas or 
behaviors that involve more risks than benefits?

	• Do they believe that participating in an event is common or expected 
for people like them? Do they believe the goals of the hosts and other 
participants are common or expected?

	• Do they believe that the goals of the hosts and other participants are 
feasible given available resources, such as costs, time, and skills?

	• What do potential participants believe about hosts and other 
participants?

	• Do they see them as trustworthy (i.e., high in expertise, benevolence, 
integrity, and openness)?

	• Do they believe they share the same values?

For example, a group of ecologists are organizing a community get-​
together in a coastal community. One of their key goals is for a local 
community to draw on research-​derived insights about dune protection 
that the scientists intend to share. Another goal is to obtain guidance on 
future research priorities. With that in mind, the organizers should research 
the following:

	• How interested are potential participants in hearing about how dune 
protection-​related research can help their community protect dunes? In 
sharing their priorities?
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	• To what degree do potential participants believe that protecting dunes 
and sharing their priorities are worthwhile (i.e., beneficial), something 
their neighbors would endorse (i.e., normative), and feasible (i.e., within 
their ability and power, given constraints)?

	• To what degree do potential participants view the ecologists and fellow 
community members as trustworthy actors in dune protection?

Similarly, a group of scientists preparing a museum program for teens—​
in which the goal is to encourage the teens to persist in STEM careers—​
might want to find out:

	• How open are the teens to participating in a museum program and 
considering STEM careers?

	• What do they believe are the benefits and risks of participating in the 
program and pursuing such careers?

	• What do they believe their peers and families think about program 
participation and STEM careers?

	• To what extent do they believe program participation and STEM careers 
are feasible for them?

	• What do they believe about the types of people they would interact with 
in the museum program and in a STEM career?

Of course, the point of gathering such information is to use it in the 
design of the event and its promotion. For example, if research suggests 
that potential participants view the organizers as lacking trustworthiness, 
organizers might secure a co-​host trusted by priority participants, find 
ways to communicate trustworthiness, and allocate more time at the event 
for trust-​building activities. The same is true for other types of beliefs. 
If the teens already think a science career would be fun, interesting, and 
useful, then it may not be worth spending much time on activities that 
communicate those beliefs, especially if, for example, they are instead 
worried about the feasibility of pursuing a science career (i.e., self-​efficacy 
beliefs) or what others might think about such choices (i.e., normative 
beliefs).

Beyond beliefs, it may make sense to focus on goals around which there 
is the most excitement or opportunity. To return to the ecology example, 
if local community members are more interested in sharing their research 
priorities than hearing about the latest research, organizers might put more 
time towards activities meant to hear priorities, at least initially. Scientists 
who believe they have insights to share may find it frustrating to focus on 
listening, but their willingness to listen can help build trust, strengthen 
their relationship with locals, and ultimately open up opportunities to 
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share their own insights. It might equally be expected that past efforts to 
listen will result in more effective sharing going forward.

Research to Support Logistical Planning

Once you’ve gained a strong understanding of your audience’s goals and 
beliefs, you may also need to collect a range of logistical information about 
participants before you host your event. Gathering this information often 
proves essential in organizing a well-​executed event that satisfies your 
audience’s needs and goals. When planning an event, be mindful of the 
following:

	• Are there constraints on how long participants can attend the event? 
Might they want to spend additional time on specific tasks such as 
social activities?

	• Are there certain days that don’t make sense for priority participants? 
For example, Wednesday evening is when many American churches 
schedule Bible study gatherings.

	• Is the cost of the event affordable for your priority audience, and how 
can you help mitigate costs for participants in ways that support broad 
participation and inclusion?

	• Have you ensured that your participant list reflects the diversity of your 
priority audience?

	• Does the event accommodate participants who have specific needs 
related to things like diet, religious observance, language, childcare or 
nursing, or disabilities?

When hosts anticipate and respect peoples’ specific needs—​things we 
all sometimes have—​they demonstrate they are trustworthy, strengthening 
their bond with their audience. We are not doing people a favor when 
we meet their needs, but simply demonstrating what we should all expect 
from gracious hosts.

Event Planning: Best Practices

Planning events can occur over an extended period of time, but events 
themselves often happen in a blur over a couple of hours. Event 
organizers—​like pilots, doctors, and parents packing for vacation—​
often use checklists to ensure that they don’t forget key steps (Bosk 
et al., 2009; Gawande, 2010). Having a good checklist is helpful for the 
service it provides when used, as well the process it takes to develop. 
A checklist only works in this regard if it has the right steps and is used. 
Multiple checklists may be needed when responsibilities are divided 
among people, and it may make sense to have checklists with action 
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items with specific times (e.g., what needs to happen two weeks prior, 
one week prior, day before, day of, etc.). Securing a venue, setting up a 
registration system, inviting speakers, arranging travel, and organizing 
catering often need to occur months ahead whereas other tasks may need 
to occur until later in the process. For example, getting presentations 
uploaded and crafting opening remarks may need to be done relatively 
late in the process.

Another key element of hosting events is having flexibility, a backup 
plan, and the ability to make on-​the-​spot decisions about whether 
to change direction. Crisis management (Fearn-​Banks, 2016) puts a 
substantial focus on identifying potential scenarios and developing plans 
for what to do if those scenarios become a reality. Ideally, the scenarios 
include putting resources in place to implement backup plans. For most 
events, this might include having a backup microphone, batteries, or 
a plan for what to do if it rains. Event organizers are also advised to 
have things like masking tape, markers, paper/​card stock, and even 
additional computers and various cords and adapters that might be 
needed. Scheduling time to check that audiovisual equipment is working 
is also a good idea.

Backup plans may also, however, mean having a plan for what to do 
if a speaker or participant says or does something that might upset or 
endanger other participants. Event organizers now often ask participants to 
commit to conduct rules related to issues such as incivility, discrimination, 
and sexual harassment (Foxx et al., 2019). Such codes can both help 
communicate a commitment to ensuring a welcoming environment to all 
participants and provide a clear set of steps for what will happen if an 
incident occurs.

Consider appointing a team member to help assess participants’ 
energy and engagement levels. Having someone pay explicit attention to 
tone, style, sense of progress, and other qualities that make for effective 
engagement can bring an event from good to great.

Models provided by past events should be considered—​they often make 
sense—​but it is ultimately up to organizers to make strategic and creative 
choices about things that may affect peoples’ experiences. This means 
keeping the purpose of gatherings in mind when making key decisions. 
Disney Theme Parks, for example, work hard to provide exhibits and 
decorations to entertain guests standing in line for their rides (Watson, 
2020) and this is likely to help ensure positive guest experiences that result 
in consumer loyalty. The scientific community may not have the resources 
of Disney but we have the ability to think carefully about every aspect of 
how we interact with others through events.
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Event Types

There are a wide variety of event types, and some approaches have specific 
names that derive from their history and philosophy. While it is not 
possible for us to describe every kind of science event, we describe a small 
number of well-​known ones to highlight features that event organizers may 
wish to consider. Key choices include who is given opportunities to speak, 
what those opportunities involve, and how participants’ inputs are used in 
decision-​making. In all cases, of course, scientist participants need to both 
demonstrate and communicate why they deserve to be trusted, including by 
sharing information about their expertise, the motives and values behind 
their work, their efforts to ensure the integrity of their work, and their 
openness to considering other perspectives. Organizers should pick event 
types that they are comfortable with and that are consistent with their 
goals and objectives and avoid choosing an event style simply for novelty. 
Choosing event formats that are appropriate—​not too complicated, not 
novel-​for-​the-​sake-​of-​novel—​can help demonstrate an understanding of 
your audience.

Talks and Panels

At some point in their career, most scientists help to plan, moderate, or 
participate in some type of talk or panel in which one or more scientists 
share their research results and insights and answer questions from 
audience members. As the organizer of a talk or panel, you must make 
important choices about factors such as the event’s venue and setup, timing 
and time allocation, and roster of speakers. Take care to ensure that your 
event is accessible to your priority audience and inclusive of all people. 
More often than they should, panels lack speaker diversity, particularly 
regarding gender, race and ethnicity, age, and background (e.g., the “man-​
el” featuring all male presenters).

It’s important to remember that, while public talks and panels can be well 
attended, many of the people who attend these events already have positive 
views about science—​and so, speakers need to think carefully about their 
goals and objectives to ensure they align with the context of the event. 
Often, in fact, goals may diverge from the specific content being presented. 
For example, an astronomer’s presentation may focus on some astrophysical 
phenomenon, but their broader goal might be to attract future donations 
and encourage volunteering from a group of science lovers connected to a 
facility like a planetarium. In such a case, sharing your research effectively 
will be important, but it may also be possible to add content related to 
other goals. This needs to be done carefully to avoid looking crass, but most 
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audiences understand that scientists sometimes need help or support and 
are willing to consider reasonable, respectful requests.

With regards to setup and venue, it often makes sense to do whatever 
you can to decrease the physical and psychological distance between 
speakers and those in the audience, while still ensuring that everyone can 
see and hear clearly. Some talks—​such as TED talks—​are set up like shows, 
where charismatic, well-​prepared science communicators speak to their 
audience about the findings of their research. Sometimes that can make 
sense, but, more often, it’s better to avoid giving audiences the impression 
that scientists see themselves as “teachers” whose job is to educate their 
naive “students” from behind an elevated podium. Science communicators 
participating in a talk or panel as featured guests should avoid lecturing 
at or to their audience. Whenever possible, encourage speakers to interact 
with audience members before, during, and after talks (i.e., “come early, 
stay late”) to both genuinely listen and demonstrate their openness to 
audience viewpoints. Such interaction can help speakers and organizers 
better understand audience members’ interests and needs—​and, if possible, 
adapt to what they learn.

Organizers should also allocate sufficient time for audience questions 
and comments, and secure a trustworthy moderator to facilitate the 
process, ensuring fairness and preventing the discussion from being 
dominated by long-​winded speakers. Since not everyone is comfortable 
asking questions directly, organizers should set up systems to allow for 
anonymous questions. These systems might be electronic or as simple as 
paper question sheets. Such systems help give everyone a voice and allow 
moderators to aggregate similar questions. Ideally, organizers will also 
have the resources to assign someone the responsibility of taking notes 
of what’s said and heard, as well as important contextual information. 
Such notes can enable any necessary follow-​up and help improve future 
events. It may also make sense to record events and use AI transcripts and 
summaries to supplement meeting notes.

Talks and panels play an important role in science, but scientists might 
also consider hosting casual variations held in venues such as bars and 
coffee houses. Such “Science Cafés” or “Science on Tap” events typically 
seek to relocate science outside of traditional venues and into informal 
community spaces. Speakers adopt a less formal style of presentation and 
focus on fun or interesting findings. These events may often appeal to 
people already connected to science—​and thus they might best be used 
for strengthening relationships and fostering a sense of purpose among 
attendees. On the other hand, they also provide a way for people within 
the scientific community to share their love of science with friends or family 
and expand the network of those who support science.
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Regardless of format, event organizers should ensure that speakers at 
talks and panels feel comfortable asking the audience questions and actively 
soliciting feedback. At an academic conference, for example, a speaker 
might ask what potential future research directions audience members 
find promising. In less formal settings, speakers might ask participants to 
provide examples that illustrate or refute a point, or gather thoughts about 
how to increase the impact of the work. The core idea is that fostering 
trustworthiness requires scientists to demonstrate an eagerness to consider 
others’ perspectives and meet their needs, in addition to demonstrating 
expertise and integrity.

World Cafés

Scientists tasked with finding out what a group of people think about a 
topic might consider hosting a “World Café.” These events are structured 
conversational processes in which small groups of people discuss a 
particular subject across several rounds. World Cafés are typically held 
in a space with small, round tables, each with a host who stays at the 
table throughout the event to keep the discussion focused. Participants 
move between tables, engaging in a series of short conversations about a 
question related to the event’s theme, each lasting about 20–​30 minutes.

At these events, participants have goal-​oriented conversations in 
hospitable environments to help put them at ease and ensure that 
everyone has the opportunity to contribute. Ideally, participants will 
come with a diverse range of perspectives and be eager to consider others’ 
views. Organizers’ primary focus should be on facilitating small-​group 
discussions around a progressive series of questions, but they should also 
encourage participants to consolidate what’s shared and reflect on the 
“patterns, themes, and deeper questions” that they experience across the 
conversations (World Café, 2015, p. 3). This type of event emphasizes  
the value of genuinely taking others’ views into account, and recognizes 
that asking people to speak into a microphone in front of a crowd often 
isn’t the best way to request feedback.

Sustained Dialogue

Whereas World Cafés are often standalone events within a larger process, 
the idea of Sustained Dialogue recognizes that some challenges can be 
dealt with only over time. Developed by the Sustained Dialogue Institute 
(SDI), Sustained Dialogue is a proven five-​stage dialogue process that 
helps groups resolve conflict and transform unhealthy relationships. 
Using this method, a relatively small group (8–​15) of key participants 
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decide (1) who should be involved, (2) name and map what issues are 
involved and different participants’ relevant experience, (3) explore why 
issues may exist and what might be done, (4) build scenarios for how to 
potentially move forward, and then (5) choose individual and collective 
paths forward (now).

The Sustained Dialogue process has been especially popular on 
university campuses, where students and faculty seek to resolve long-​
simmering conflicts, repair relationships, and find a path forward 
(Sustained Dialogue Institute, 2022). Example topics have included issues 
related to political divisions, ecological concerns, and issues of race and 
diversity, More broadly, Sustained Dialogue has been used to support 
peace processes between ethnic groups. This type of process highlights the 
value of thinking about events as part of broader processes of relationship 
building and decision-​making.

Consensus Conferences/​Citizen Juries/​Deliberative Technology 
Assessment

Another type of multistage event that sometimes gets discussed within the 
scientific community are consensus conferences—​sometimes called citizen 
juries or deliberative panels—​in which a small group of non-​scientists are 
asked to spend time learning about a technology or other scientific issue 
and provide feedback (Einsiedel & Eastlick, 2000; Abelson et al., 2003). 
The Danish Board of Technology initially popularized this small-​group, 
consensus-​building process, but other groups have developed their own 
versions. They typically include some element of initial reading followed 
by hearing from carefully selected experts, and within-​group discussion 
over the course of several days or weekends.

The expectation is that the discussion and associated learning are 
meant to help the participants form opinions about emerging issues 
about which most people will not yet have had time to consider. This 
approach has also been used for discussion of issues beyond science and 
technology and reflects efforts to foster more deliberative forms of public 
participation in decision-​making (Fishkin, 1997). Challenges with these 
types of events include the cost, connecting the public discussion process to 
real-​world decision-​making, and ensuring that the process itself does not 
inappropriately favor any given position or outcome. Within the scientific 
community, organizations such as the U.S. National Academies of Sciences, 
Engineering, and Medicine host similar processes every year with experts 
from across a discipline or from multiple disciplines to write reports on the 
state of science around issues of civic importance (NASEM, 2024).
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Unconferences

At most scientific conferences, speakers share their research to rooms of 
attendees (often other scientists) or present a scientific poster in a large 
room full of other posters. Unconferences eschew these types of planned 
talks. While the event has a theme, participants set agendas for themselves 
early in the meeting, deciding what to discuss in real time and forming 
breakout groups based on interests. Unconferences allow organizers to 
facilitate connections between like-​minded scholars and give them space to 
discuss shared topics of interest (Budd et al., 2015).

Such events can occur as part of more traditional meetings. This might 
be a pre-​meeting or post-​meeting gathering, or as an evening event. The 
challenge, of course, is finding ways to keep such meetings focused while 
giving people equitable time to share their perspectives. Often, there 
are pre-​meeting efforts to collectively select topics and strict limitations 
on the length and format of planned talks. Ironically, perhaps, the 
lack of structure puts a strong onus on organizers to keep such events 
goal-​oriented while also facilitating the type of atmosphere conducive 
to building relationships that enable future collaboration. Experienced 
facilitators are especially important for unconferences while it is also 
important to put the onus on all participants to keep each other focused 
on the spirit of the approach.

Informal Learning Events

Informal learning events are any activities that occur outside of a traditional 
classroom setting, with participants learning through experience. Because 
this type of event is not goal-​oriented, we will not spend much time 
considering it here. Organizations like the Association for Science and 
Technology Centers (www.astc.org) provide substantial resources for 
planning such events. Similarly, groups like Portal to the Public (2018) 
provide training to scientists who want to develop hands-​on learning 
activities.

Evaluating Events

The most straightforward type of evaluation for any event is often whether 
participants had an enjoyable and/​or satisfying experience (i.e., hedonic 
and eudemonic benefit perceptions) (see Chapter 2). This type of data is 
wonderful to have if you can get it, but organizers might also wish to 
explore a wide range of additional outcomes, including process outcomes, 
belief/​perceptual outcomes, and behavioral outcomes.
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Process Outcomes

It’s natural to want to know if your event had the impact you wanted 
it to have. However, first ask yourself if your event went as planned 
before trying to assess whether it resulted in its intended outcomes. In 
communication research, it is important to make sure someone was 
exposed to a message and paid attention to it before trying to understand 
whether it had an impact. For events, this might mean making sure that 
promotional messages were sent on time to the right people and counting 
how many people ultimately participated. It might also mean confirming 
that priority content was shared during an event. In many ways, the types 
of checklists discussed above should include many of the key procedural 
elements that might need to be tracked. For example, a checklist might 
have a section in which you remind yourself to note how many people 
attended and whether time was available for discussion and questions.

Cognitive and Affective Outcomes

As with any strategic science communication activity, it is often worth 
thinking about what you want people to potentially think and feel as a 
result of participating in an event. These thoughts and feelings should 
typically be meaningfully connected to your overall goal for the event. 
This includes both what you might want others to think and feel, as well 
as any new types of thoughts or feelings you want to give yourself the 
opportunity to develop.

In practice, the twin challenge of evaluating cognitive and affective 
outcomes is that you typically need to find a way to ask people about 
their experiences. Typically, you won’t be able to establish causality 
in a way that would fully satisfy a social scientist. Most events aren’t 
controlled experiments in which we can randomly assign some people to 
one experience and other people to another experience that is similar but 
different in just one way. Although pre-​ and post-​event data collection 
is sometimes possible, it is also often quite difficult and still has many 
challenges, especially getting attendees to participate. Instead, we often 
need to do our best to infer from what we can directly ask event participants 
about their experiences through questionnaires with open-​ended or 
multiple-​choice questions. Such an approach takes advantage of research 
from strategic communication suggesting that people generally have 
insights into whether they found messages compelling and meaningful. If 
you wanted participants to learn more about the risks of a specific threat 
or benefits of a potential solution (i.e., develop risk and/​or benefit beliefs), 
assess what people learned about risk through a questionnaire with survey 
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questions (e.g., To what degree, if at all, did you learn about the following 
topics … nothing at all, only a little, some, a great deal) or open-​ended 
questions (e.g., What did you learn about the following topics …?). Such 
questionnaires could be shared on paper or through a QR code that lets 
attendees use their phone to complete the questionnaire.

Similarly, if you want to learn more about what your audience believes 
about a specific technology (i.e., develop an understanding of others’ risk 
and benefit beliefs), assess whether you have an improved sense of others’ 
beliefs as a result of an event. This might be done, for example, through a 
post-​meeting debrief in which you review meeting notes and consider key 
lessons learned.

If you want participants to view your organization as trustworthy in 
a specific space (i.e., high in expertise, benevolence, integrity, etc.), you 
could assess whether participants experienced the people they interacted 
with as trustworthy. As with risks and benefits, this might be done through 
closed or open-​ended questions on a questionnaire about the degree to 
which speakers seemed high or low in different trustworthiness dimensions 
or asking for overall impressions of speakers.

Similarly, if you want to learn more about whether potential partners or 
community members are trustworthy, assess whether you believe you have 
an improved sense of others’ beliefs as a result of the event. As above, this 
could be done, for example, through a post-​meeting debrief in which you 
review meeting notes and reflect on key lessons learned.

In all cases, the key is having priority objectives that are logically 
connected to both the goals you identified for hosting your event(s) and the 
specific tactics you implemented to achieve your objectives. An effective 
event happens when organizers make informed, intentional choices about 
as many aspects as they can while recognizing that, as hosts, they also need 
to remain open to opportunities that arise. There is nothing quite like face-​
to-​face interaction for solving problems and building trusting relationships

WONK BOX

Community-​based participatory research (CBPR): With intellectual 
roots in psychology, sociology, and critical pedagogy, CBPR is a 
collaborative, participatory research approach that focuses on creating 
engagement of communities, researchers, and other key stakeholders 
that aims to develop positive social change by linking the production 
of knowledge with action. Characterized by a commitment to equity, 
empowerment, responsiveness, and community building, CPBR has 
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become particularly common in public health, medicine, and nursing. 
Increasingly it is being used in science engagement.

Deliberation: The term deliberation is often connected to the idea of 
deliberative democracy and is used in academic and civic discourse around 
efforts to find ways to encourage people to talk and think about issues 
in a structured, open-​minded, and respectful way. Making decisions 
deliberately can be contrasted with making ad hoc decisions.

Public participation: Public participation processes are activities used to 
give a wide range of people a voice in a decision-​making process. The 
nature and depth of voice given can vary widely, but many governmental 
decision-​making processes require some effort to ensure that interested 
people have an opportunity to share their perspective before a final 
decision gets made. Scientific organizations can also invite public 
participation in cases where they hope to make more informed decisions 
and build support.

LET’S PRACTICE!

Event Planning 101 Exercise

Imagine you’re organizing an evening panel of three experts at a university 
conference. The audience will include people from both on and off campus. 
Work with a partner to create the following:

	• Goals for the event: Outline what you aim to achieve through this 
event. What are your targeted behavior goals? Now, consider how you will 
shape the event to achieve these goals.

	• Create the “Run of Show”: What is happening when? Who is doing 
what? Create a document that outlines your timeline and responsibilities. 
Consider, for example, when refreshments will arrive and who will be 
there to meet the caterer. How are speakers arriving on campus, and 
who will meet them? What time does the event begin and end? Will it 
be recorded—​and, if so, do you need release forms to be signed? Who 
will moderate, and how will you signal that time is running out? What 
equipment and supplies do you need? Your Run of Show document 
should include answers to all these questions.

	• Stock your box: Make a list of what needs to go into your “just in 
case” box. What emergency supplies would you include in the box (e.g., 
batteries, tissue paper, computer adapters, etc.)?
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	• Communicating with the team: How are you connecting with all 
the different people involved in this event? Have you shared emergency 
contact information with everyone? Plan out how team members will 
reach one another.

	• Codes of conduct: Create a code of conduct that describes expectations 
for how you expect participants to interact and what steps will be taken if 
people fail to meet expectations.

	• Assessment: How will you know if you’ve reached your goals for the 
event? Make a plan for how you’ll assess people’s experience.

References

Abelson, J., Forest, P. G., Eyles, J., Smith, P., Martin, E., & Gauvin, F. P. (2003). 
Deliberations about deliberative methods: Issues in the design and evaluation 
of public participation processes. Social Science & Medicine, 57(2), 239–​251. 
https://​doi.org/​10.1016/​S0277-​9536(02)00343-​X

Besley, J. C., & McComas, K. A. (2013). Fairness, public engagement and risk 
communication. In J. L. Arvai & L. Rivers (Eds.), Effective risk communication 
(pp. 108–​123). Routledge/​Earthscan.

Bosk, C. L., Dixon-​Woods, M., Goeschel, C. A., & Pronovost, P. J. (2009). Reality 
check for checklists. The Lancet, 374(9688), 444–​445. https://​doi.org/​10.1016/​
S0140-​6736(09)61440-​9

Budd, A., Dinkel, H., Corpas, M., Fuller, J. C., Rubinat, L., Devos, D. P., et al. 
(2015). Ten simple rules for organizing an unconference. PLoS Computational 
Biology, 11(1), e1003905. https://​doi.org/​10.1371/​jour​nal.pcbi.1003​905

Durant, J. R. (2013). The role of science festivals. Proceedings of the National 
Academy of Sciences, 110(8), 2681. https://​doi.org/​10.1073/​pnas.130​0182​110

Einsiedel, E. F., & Eastlick, D. L. (2000). Consensus conferences as deliberative 
democracy: A communications perspective. Science Communication, 21(4), 
323–​343. https://​doi.org/​10.1177/​1075​5470​0002​1004​001

Einsiedel, E. F., Jelsoe, E., & Breck, T. (2001). Publics at the technology table: The 
consensus conference in Denmark, Canada, and Australia. Public Understanding 
of Science, 10(1), 83–​98. https://​doi.org/​10.3109/​a036​857

Environmental Protection Agency. (2024). Public participation guide. https://​
www.epa.gov/​intern​atio​nal-​coop​erat​ion/​pub​lic-​partic​ipat​ion-​guide-​intro​duct​
ion-​guide

Fearn-​Banks, K. (2016). Crisis communications: A casebook approach (5th ed.). 
Lawrence Erlbaum Associates.

Fishkin, J. S. (1997). The voice of the people: Public opinion and democracy. Yale 
University Press.

Foxx, A. J., Barak, R. S., Lichtenberger, T. M., Richardson, L. K., Rodgers, A. J., & 
Webb Williams, E. (2019). Evaluating the prevalence and quality of conference 
codes of conduct. Proceedings of the National Academy of Sciences, 116(30), 
14931–​14936. https://​doi.org/​doi:10.1073/​pnas.181​9409​116

 

 

 

 

 

 

 

 

 

 

 

 

 

https://doi.org/10.1016/S0277-9536(02)00343-X
https://doi.org/10.1016/S0140-6736(09)61440-9
https://doi.org/10.1016/S0140-6736(09)61440-9
https://doi.org/10.1371/journal.pcbi.1003905
https://doi.org/10.1073/pnas.1300182110
https://doi.org/10.1177/1075547000021004001
https://doi.org/10.3109/a036857
https://www.epa.gov/international-cooperation/public-participation-guide-introduction-guide
https://www.epa.gov/international-cooperation/public-participation-guide-introduction-guide
https://www.epa.gov/international-cooperation/public-participation-guide-introduction-guide
https://doi.org/doi:10.1073/pnas.1819409116


218  Science Communication for Scientists

Garlick, S., & Fallon, K. (2023). The ECO framework: Advancing evidence-​based 
science engagement within environmental research programs and organizations. 
BioScience, 73(6), 422-​432. https://​doi.org/​10.1093/​bio​sci/​biad​037

Gawande, A. (2010). The checklist manifesto: How to get things right. 
Metropolitan Books.

International Association for Public Participation. (2024). IAP2 spectrum of public 
participation. https://​cdn.ymaws.com/​www.iap2.org/​resou​rce/​res​mgr/​pill​ars/​
Spe​ctru​m_​8.5x1​1_​Pr​int.pdf

Israel, B., Eng, E., Schultz, A., & Parker, E. (Eds.). (2005). Methods in community-​
based participatory research for health. Jossey-​Bass.

National Research Council. (2008). Public participation in environmental 
assessment and decision making. The National Academies Press.

National Academies of Sciences, Engineering, and Medicine (NASEM). (2024). 
Our study process. Retrieved October 31, 2024 from https://​www.nation​alac​
adem​ies.org/​about/​our-​study-​proc​ess

Parker, P. (2018). The art of gathering: How we meet and why it matters. 
Riverhead Books.

Portal to the Public. (2018). Implementation manual and catalog of professional 
development elements. https://​pop​net.ins​titu​tefo​rlea​rnin​ginn​ovat​ion.org/​imp​
leme​ntat​ion-​man​ual/​

Sustained Dialogue Institute. (2022). Checklist for applying the Sustained Dialogue 
(SD) process. https://​sustai​nedd​ialo​gue.org/​wp-​cont​ent/​uplo​ads/​2022/​11/​
When-​to-​use-​Sustai​ned-​Dialo​gue.pdf

Watson, Sara Kiley (2020) How Disney fools your brain to make lines feel 
magically short. Popular Science, August. https://​www.pop​sci.com/​story/​scie​
nce/​head-​trip-​dis​ney-​wait-​lines/​

World Café, T. (2015). A quick reference guide to hosting World Café. https://​
thewo​rldc​afe.com/​wp-​cont​ent/​uplo​ads/​2015/​07/​Cafe-​To-​Go-​Revi​sed.pdf

 

 

 

 

 

 

 

 

 

 

 

 

https://doi.org/10.1093/biosci/biad037
https://cdn.ymaws.com/www.iap2.org/resource/resmgr/pillars/Spectrum_8.5x11_Print.pdf
https://cdn.ymaws.com/www.iap2.org/resource/resmgr/pillars/Spectrum_8.5x11_Print.pdf
https://www.nationalacademies.org/about/our-study-process
https://www.nationalacademies.org/about/our-study-process
https://popnet.instituteforlearninginnovation.org/implementation-manual/
https://popnet.instituteforlearninginnovation.org/implementation-manual/
https://sustaineddialogue.org/wp-content/uploads/2022/11/When-to-use-Sustained-Dialogue.pdf
https://sustaineddialogue.org/wp-content/uploads/2022/11/When-to-use-Sustained-Dialogue.pdf
https://www.popsci.com/story/science/head-trip-disney-wait-lines/
https://www.popsci.com/story/science/head-trip-disney-wait-lines/
https://theworldcafe.com/wp-content/uploads/2015/07/Cafe-To-Go-Revised.pdf
https://theworldcafe.com/wp-content/uploads/2015/07/Cafe-To-Go-Revised.pdf


DOI: 10.4324/9781003493938-17

This chapter has been made available under a CC-BY-NC-ND license.

13
COMMUNICATING ON TEAMS

Would it surprise you to learn that most scientific research is now conducted 
in teams, with the number of co-​authors across different fields of science 
rising steadily over the past few decades (Jakab et al., 2024)? Science and 
engineering have become more complex, requiring specialized knowledge 
from a range of disciplines. Gone are the days of the lone genius scientist 
in a lab. Team science now dominates, with, for example, more than 90% 
of biomedical articles authored by teams. The number of co-​authors has 
increased, and the nature of collaboration has fundamentally changed, 
with international collaborations increasing as well due to changes in 
communication technologies and other factors. Teams have grown larger 
and more complex, particularly in fields like genomics, neuroscience, 
and physics. For most areas of science and engineering, team science and 
interdisciplinary collaboration have become the norm rather than the 
exception.

Working on teams has become part of what it means to be a scientist, 
and this requires different competencies than working alone. So much 
of collaboration is rooted in communication. This is why professional 
communication firms often include teams specifically responsible for 
“internal communication” (Tkalac Verčič et al., 2012). Leading teams 
requires a particular set of skills as well, many of which require strong 
communication capabilities. In this chapter, we provide guidance on how 
to communicate more effectively as a team member and leader.
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LEARNING GOALS

After reading this chapter, you will be able to …

1.	 Describe why team communication is integral to science.
2.	 Design and implement strategies to improve team communication.
3.	 Know where to find resources to assess progress.

Consider some of the most impactful scientific achievements in recent 
decades: the Human Genome Project, the Mars Rover Missions, the Deepwater 
Horizon oil spill response, the Large Hadron Collider and the Higgs Boson 
Discovery, and COVID-​19 vaccine development, to name a few. All of these 
major achievements in STEM share some commonalities. They benefited 
from clear communication across multiple disciplines, had shared goals and 
well-​defined roles, and integrated diverse methodologies and perspectives. Of 
course, societal commitment to these research projects and funding from a 
range of agencies and institutions that support interdisciplinary research was 
paramount. Funding alone, however, was—​and is—​not enough.

Experts in the field known as the Science of Team Science (SciTS) 
experience this especially deeply. With early roots in the post-​World War II 
era, this field emerged as science began to address large, complex societal 
problems, such as the development of radar technology. “Big Science” grew 
out of the Manhattan Project and the Space Race and required large-​scale 
collaboration focused on achieving transformative results. If you’re familiar 
with the history of science or have even seen films like Oppenheimer (dir. 
Nolan, 2023), you know that science has evolved to be collaborative, 
involving experts from multiple disciplines bringing their different 
knowledge to bear—​though they may also argue about how to conduct 
research and debate the ethics of how the science conducted is then used.

Today, SciTS is an emerging field primarily grounded in social science 
that seeks to understand and improve how people work on teams. The field 
is particularly concerned with interdisciplinary, cross-​institutional, and 
international team collaboration, aiming to help us take on the complex 
scientific challenges of the twenty-​first century. SciTS was formalized as a 
field of research in the 1990s, catalyzed by the Human Genome Project and 
spurred on by data sharing abilities, as well as communication challenges, 
disputes about authorship, and differences in disciplinary norms that can 
prove a significant impediment to progress. In 2005, the National Cancer 
Institute published the first edition of its ever-​evolving Team Science Toolkit 
(NCI, n.d.). In 2010, the first SciTS conference was held in Chicago, and 
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a series of important publications followed, underscoring the importance 
of advancing the science and practice of effective team science. Since that 
time, the field has only grown. Today, it is studied and applied in a variety 
of contexts, from climate change to cybersecurity.

In 2015, the National Academies of Science, Engineering, and Medicine 
(NASEM) released a report entitled Enhancing the Effectiveness of Team 
Science, which synthesized and integrated the current state of the field, and 
provided recommendations for agencies, policymakers, scientists, scientific 
associations, and research universities. When NASEM conducts a study 
and releases a report on something, you know it has made its way into 
mainstream science.

Interdisciplinary, Multidisciplinary, Transdisciplinary?

Before we dig into what we know about team communication and how to 
improve it, let’s first run through some key terms related to team science. 
You may have heard the following before and wondered how they are 
different: multidisciplinary, interdisciplinary, transdisciplinary, or even 
convergence (also mentioned in Chapter 11). We like higher education 
scholar Karri Holley’s definition of multidisciplinarity as an approach 
“where the disciplines are juxtaposed with an additive mind-​set toward 
knowledge.” In other words, disciplines work side by side in parallel 
effort, each retaining its own approach and focus. Interdisciplinarity 
implies integration of disciplines with each other that then changes those 
disciplines. Interdisciplinary work is characterized by its focus on “a shared 
problem, topic, or theme that cuts across various disciplines” (Holley, 
2009, p. 4). Sometimes people use interdisciplinary and transdisciplinary 
synonymously. However, we define transdisciplinarity as interdisciplinary 
research that blends academic and non-​academic knowledge, often working 
collaboratively across different types of institutions and communities 
(Lindenfeld et al., 2012).

We believe it’s important to differentiate between interdisciplinary and 
transdisciplinary work because they are different. Using our preferred 
definitions, interdisciplinary work does not necessarily involve people who 
are not scientists, while transdisciplinary work does. Working collaboratively 
with stakeholders and communities outside of the scientific community 
adds numerous layers of complexity to transdisciplinarity that call for 
even more attention to communication dynamics. Transdisciplinarity also 
expands the concept of “team” to include people who are not necessarily 
STEM professionals. Approaches like community-​based participatory 
research (CPBR), for example, involve complex collaborations among 
community members, researchers, and organizations (Hacker, 2013). 
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There is a whole body of literature on CBPR alone, and there are other 
engagement-​based research approaches that deliberately involve non-​
scientists in the co-​design of science.

Lastly, convergence is a broader term that is often used in place of 
transdisciplinary and emphasizes the blending of disciplines and creation 
of new frameworks for innovation. Convergence is characterized by 
a focus on addressing challenging research problems and it goes a step 
further than transdisciplinarity in demonstrating deeper integration across 
different disciplines (National Science Foundation, n.d.).

Cornerstones of Success

SciTS scholars study how scientific teams, research centers, and institutes 
organize, communicate, and conduct research. They want to understand 
how teams connect and collaborate to achieve scientific breakthroughs 
that would not be attainable by either individual or simply additive 
efforts. It’s worth spending a little time on the website of the International 
Network for the Science of Team Science (www.insc​its.org), where you 
can access a wide range of materials on SciTS, including training materials 
and other resources and tools. Some specific resources include an effective 
visual overview of different team science competencies, organized by 
domain, which was developed by the Institute of Translational Health 
Sciences (ITHS, n.d.). These competencies include team communication, 
collaborative problem-​solving, managing team research, facilitating 
team affect, and team leadership. While it’s tempting to try and share 
all the important findings from this field, that would exceed the goals 
of our book. Instead, we’re going to focus on key factors grounded in 
communication that influence team success, recognizing these domains are 
all interdependent.

We want to flag an important concept upfront. Some of the content in 
this chapter may sound like we are encouraging you to build good, healthy 
relationships. We are. The key here is that building healthy relationships 
serves the work that teams need to do together. All of the communication 
guidance that follows is targeted to help you do a better job as a team 
member or leader. And strong teams are critically important for science.

Shared Vision and Goals

If you’ve ever been involved in a team project or played a team sport, 
you’ve experienced how critical it is to row together in the same direction. 
This is true of team science, just as it is true for collaborative science 
communication. The ability to work in lockstep and get things done 
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together is made possible by shared vision and esprit de corps. The idea 
that a shared commitment among group members generates enthusiasm, 
devotion, and support for achieving outcomes probably makes sense 
to you. It turns out that there is a social science theory called relational 
coordination theory, which confirms that, when we develop shared goals 
and knowledge and demonstrate respect for each other, we are able to get 
things done more effectively and efficiently (Bolton et al., 2021).

The ability to work collaboratively depends on people’s understanding 
of the different strengths, perspectives, and styles team members bring to 
the table. Laura, our team lead, had the great fortune of working with an 
executive career coach, Grace Noonan Kaye. Among the many things she 
learned from Grace is a tool known as the R-​P-​R Triangle, the “triangle 
of relationships, processes, and results.” Developed by the Interaction 
Associates (n.d.)—​an organization founded in 1969 to focus on helping 
organizations and teams improve their ability to work together—​the R-​
P-​R Triangle can help support collaboration and leadership. As a tool, 
it helps team members identify their tendency to gravitate toward one of 
the three sides of the triangle over the other, identifying a penchant for 
relationships (how we feel about and treat each other), processes (how we 
operationalize our work together—​for example, the kinds of policies we 
have and the way we implement them), or results (the outcomes of our 
work together). Of course, having some balance on a team is healthy and 
ensures that the work, for example, of carrying the weight of caring about 
“people” doesn’t just fall on one individual, while everyone else is focused 
on “process” or “results.” Imagine a team where there’s an overreliance on 
“results,” and people and process don’t matter. The triangle can serve as 
a useful way to facilitate open, honest communication about preferences, 
while helping teams identify areas for growth, tension points, fissures, and 
success. It can also help leaders assess if the dynamics of a team are tipping 
too heavily in one direction.

Consider a group of scientists whose members have great rapport with 
each other but lack appropriate processes and tools, such as timelines, 
shared drives, and defined workflow for getting things done. That team 
might wind up having a good time in the lab but not achieve much. 
Conversely, you might imagine a group of people who disrespect and even 
dislike each other but have outstanding collaboration tools in place. That 
group will also be unlikely to achieve outstanding results because members 
distrust each other. We’re not suggesting everyone needs to be friends, but 
sustainable success relies on striking a healthy balance. The triangle can 
help team members understand the general orientation of individuals. If 
things aren’t going well, teams can map out where there might be too 
much natural propensity to focus on relationships, processes, or results 
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at the expense of one or the other. The exercise at the end of this chapter 
provides some guiding diagnostic questions that can help you assess a 
team’s communication.

Imagine a dynamic science team that has developed a healthy approach 
to working together, managing conflict, and shaping collective outcomes. 
The synergy is possible because team members share a common vision 
for the work, appreciate each other’s strengths and propensities, and 
understand their role within the team. You might think of their vision as 
glue that binds the team together. The more complex the team in terms 
of disciplinary and organizational differences, the more critical it is to 
have a well-​articulated vision. As co-​authors, many of us have worked on 
inter-​, multi-​, or transdisciplinary teams where things have gone well—​
and others where things haven’t. Often, the lack of a shared vision that 
unites people is the straw that breaks the proverbial camel’s back and 
halts scientific progress. If you’ve read anything about the phenomenal 
scientific achievement of developing COVID-​19 vaccines, there was a 
clear compelling vision that united scientists and policymakers across 
the globe—​virologists, data scientists, healthcare professionals—​to make 
incredible progress in record time, advancing critical scientific discoveries 
that saved so many lives.

Taking the time to develop a clear vision that is genuinely shared 
and understood by all team members is absolutely essential to team 
collaboration. Too often science teams and their leaders think people are 
on board when they’re not. Never jump to conclusions about what people 
know or don’t know. It can lead to disasters on teams. Most studies on 
the subject show that effective teamwork reduces burnout, a psychological 
condition characterized by exhaustion, depersonalization, and inefficiency 
(Galleta-​Williams et al., 2020; Zheng et al., 2025). Meanwhile, ill-​designed 
teams often burden individuals, eventually increasing the odds of burnout 
(Lu et al. 2023). For example, in ill-​functioning teams, members may face 
unclear communication, misunderstanding, and condemnation, leading to 
increased stress. Having a shared vision in place can be a first step towards 
an effective and collaborative team, which helps people maintain their 
energy when the going gets tough.

Clearly, the larger and more complex the project and the team, the 
more important it is to have a clear internal communication strategy—​and 
it’s often better to over rather than under communicate. Some scholars 
recommend the use of framing as a strategy to help researchers develop 
collective languages. In building a frame, teams and their leaders must 
conceptualize the project in such a way that different team members—​
as well as external stakeholders such as funders, communities, and other 
scholars—​have a cohesive way to enter into the story of the project. A frame 
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can help shape the common way people view the work (Dewulf et al., 
2007). Consider a team that is working on issues related to climate change. 
Some members may be conducting research on water quality, while others 
may be studying communities’ perceptions of pathogens in water and 
their willingness to invest in technology to address the challenge. A frame 
that could unite this project might focus on a shared commitment to the 
environment. Alternatively, the frame might be one that is more focused 
on economics. This depends on the team, its core values, and its goals.

Consider the difference between inter-​ and transdisciplinary work we 
described earlier in this chapter. As external stakeholders become involved 
in research projects, the complexity of communication increases. Having a 
shared vision that is framed through a lens that is accessible and useful to 
all stakeholders provides projects with cohesive organizational language. 
Growing team cohesion, shared vision, and team spirit are important 
ingredients to team effectiveness.

Trust, Psychological Safety, and Collaborative Capacity

Trust and psychological safety are the fuels that drive a collaborative 
group’s progress, enabling it to thrive. In Chapter 2, we defined trust as 
a willingness to be vulnerable to others, and this includes team members. 
With a team of diverse backgrounds, disagreements and uncertainties 
can arise easily since members might not share the same knowledge base, 
perspectives, and values. Moreover, disagreements may further cultivate 
an ominous group climate, leading to physical, cognitive, and emotional 
exhaustion. A team that is at odds with itself will suffer from poor 
performance. On the other hand, trust and psychological safety can lead 
to enhanced group outcomes. In a psychologically safe space, opinions and 
information can flow more smoothly because team members don’t need to 
worry about being humiliated or punished for having different opinions. In 
this scenario, the scientific process itself benefits.

Within SciTS there are some scholars who focus specifically on 
team communication and collaboration. One of these scholars is 
Jessica Thompson. In her work, she has explored how certain ways of 
communicating build greater capacity within teams, and she has also 
contributed to our understanding of what kind of communication 
undermines team members’ ability to work together. Thompson refers to 
core abilities that teams exhibit as collective communication competence, a 
series of outcomes that results from communication practices that reinforce 
and strengthen effective team collaboration. Other scholars have identified 
similar communication outcomes, but we highlight Thomspon because 
her specific focus is communication itself. In the next part of this chapter, 
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we’ll walk you through some key communication practices that support 
or hinder effective collaboration. These are based on Thompson’s research 
but are also supported by the work of other SciTS scholars.

Spending Time Together

It seems so simple and straightforward; we build trust through accumulated 
communication experiences, which means spending time together is 
essential for effective communication. Communication based on trust 
requires an ongoing commitment, continuous practice, and self-​reflection. 
It’s worth noting that there are different ways to think about trust. In 
previous chapters, we’ve discussed how people use their trustworthiness 
beliefs—​including beliefs about expertise, benevolence, integrity, and 
openness—​to decide whether or not to trust another person. As we’ve 
seen, audiences and scientists often assess to what extent they can trust 
one another. From a team science perspective, interpersonal trust similarly 
involves different team members using their trustworthiness beliefs about 
other team members to decide when they feel safe enough to fully engage 
and cooperate. In practice, initial perceptions are likely to be based on 
swift impressions about others based on limited slices of experience, but 
organizations should create opportunities for individuals to build more 
grounded trustworthiness beliefs.

In general, what we know is that teams that spend time together 
have greater chances of achieving positive outcomes. We also know that 
this depends on different kinds of expertise. Let’s unpack the concept 
of expertise a little. One form of expertise that is important for teams 
is interactional expertise. Think of this as the knowledge that people 
develop through processes of socializing with each other. For example, a 
team with a high level of interactional expertise will know how to develop 
practices like generating ideas or documenting successes because they may 
be particularly skilled at facilitating discussions, problem-​solving, and 
putting together plans. Interactional expertise differs from contributory 
expertise, which describes the scientific knowledge and expertise that 
people bring and contribute to a team (Love et al., 2021). A team with 
high levels of contributory expertise may have the ability, for example, 
to provide specific statistical analysis of research projects. Both kinds of 
expertise are critical for teams, but there’s good evidence that interactional 
and contributory expertise contribute in important, intertwining ways to 
scientific research processes. Teams that spend time together have greater 
chances of building contributory expertise, which needs to be paired with 
interactional expertise to lead to the kinds of outcomes that teams need to 
produce to be effective.
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Demonstrating Presence

All of us are guilty of looking at our phones or occasionally zoning out 
when a team member is talking. What we know about effective teams is 
that they engage in deep listening and demonstrate a willingness to move 
beyond preconceptions. Alan Alda has described communication as the 
willingness to be changed by another person. We have similarly emphasized 
the value of making personal behavior change a goal of communication 
throughout this book. That can only happen when we listen deeply with 
an intent to demonstrate curiosity and care. Some teams find that having 
ground rules for communication can help set the standard—​for example, 
shorter meetings with an agenda and a commitment from all to put their 
phones away. We also encourage you to learn more about the concept of 
active listening, which, as we’ve seen, includes reflections and practices that 
together will help you bring your full self to conversations (Gallo, 2024). 
Demonstrating presence is about showing respect and treating others with 
dignity, all of which builds trust. These communication competencies are 
interconnected, after all.

Balancing Different Types of Talk

Working on a team can feel like a balancing act. That’s because teamwork 
requires different kinds of skills and capabilities to the table than working 
alone. Balancing different kinds of communication is part of the art of 
collaborating. This involves a number of types of “talk,” such as active 
reflection on the team’s communication itself, practicing relational 
communication, and supporting each other behind the scenes. Below we 
break this down a little further.

Relational communication refers to communication that focuses on 
the interpersonal dynamics of communication, including verbal and non-​
verbal communication like body language, eye contact, posture, and 
gesticulations. Scholars like Love et al. (2021) have documented that 
interdisciplinary collaboration requires “relational talk” as well as “task 
talk,” a more pragmatic kind of communication focusing on the specifics 
of doing the work itself (for example, getting a report written or meeting a 
project deadline). Relational talk might include a team member describing 
what they find helpful, what they are trying to accomplish through their 
choices, and what they appreciate about others’ contributions. In contrast, 
task talk might involve setting deadlines and assigning tasks, addressing 
technical issues, and confirming decisions. Teams need to balance 
different types of communication to build and maintain relationships 
while accomplishing work. Relational talk is communication that builds 
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relationship dynamics and strengthens interpersonal connections. Team 
discussions about how to address conflict are often relational, and their 
focus tends to be on team interactions and interpersonal dynamics.

Reflexive communication is a form of relational communication 
that specifically looks at how people are using communication to relate 
with each other. It spans a wide range of conversations about how team 
members perceive their own communication, including topics such as 
the use of communication infrastructure (e.g., email) and interpersonal 
communication (e.g., the way people engage in team meetings). Reflexive 
communication engages in meta-​conversation about communication itself 
and can help gauge how well a team’s communication is functioning.

One area that often comes up in interdisciplinary teams is the use of 
jargon. Terms like probe or theory can mean very different things depending 
on a researcher’s disciplinary background. Taking time to understand how 
people use terms differently is an important part of getting the actual work 
done. It helps teams avoid confusion because people may take for granted 
that everyone sees terms in the same way. It also demonstrates humility 
and curiosity, which are key to building trust. Power jockeying over whose 
definition of a term is right can stop a team’s progress in its tracks and 
halt scientific progress (Thompson, 2009). Imagine all the language you 
use in your work and how many of these terms might have very different 
meanings for people from different disciplines. Give these different kinds of 
conversations—​task talk and relational talk—​their due attention.

Teams that engage in backstage communication—​informal 
communication with each other behind the scenes of the work—​function 
better (Thompson, 2009). As opposed to frontstage communication, 
which tends to be more formal and official, backstage communication is 
more relaxed, spontaneous, and candid. Imagine, for example, a team that 
is hosting a conference chatting together during lunch about participants’ 
levels of energy that morning and the need to adjust the schedule and 
content. When done in service of the work, backstage communication 
enhances people’s sense of belonging on the team and enables them to be 
genuine and open with each other.

Spending some time talking explicitly about how you are communicating 
with each other is as important as task talk. As a writing team, we developed 
the idea for this book over years through backstage talk. After presenting 
on panels together or traveling through airports to get to our flights, we 
would grab a cup of coffee or a meal together and chat about how useful 
it would be to have a science communication textbook grounded in social 
science research (by the way, we’re engaging in reflexive communication 
with you as a reader right now!). Once we started working on the book, 
we structured formal writing sessions that had agendas and timelines, 
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but we also gathered over meals, shared some laughs, built rapport, and 
brainstormed ideas. There was a great deal of reflexive communication—​
reflecting on how our communication infrastructure was working, whether 
we needed to make any adjustments to our schedule, our working dynamic 
with each other, and so many other factors—​as well as lots of backstage 
dialogue, like what we would do once the book is published to help it find 
its way to you.

As Thompson highlights, positive forms of humor and shared laughter 
are hallmarks of productive, reflexive talk and backstage communication 
(Thompson, 2009). Both types of communication, when aligned with 
team goals, can help strengthen bonds, enhance humility, ease tension, 
and build trust. It’s also important to ensure that your team’s informal 
communication remains inclusive, welcoming the perspectives of everyone.

Communication Factors That Undermine Teams

We’d like to say that team communication always works well, but sadly 
that’s not the case. Some key factors can undermine communication, 
damaging trust, collaborative capacity, and ultimately a team’s 
performance. Consider the use of negative humor. Sarcasm, for example, 
may be funny to some, but serves as an attack disguised as humor 
(Thompson, 2009). When a team member uses humor in a seemingly 
lighthearted way that indirectly reveals criticism, anger, or resentment, 
this is a form of passive-​aggressive communication that veils a person’s 
true feelings and intent. There are many reasons passive-​aggressive humor 
(or other forms of negative communication) can emerge. Think about 
how many times you’ve heard someone give a backhanded compliment 
like “Oh, how nice of you to show up!” to someone who hasn’t been 
present rather than dealing directly with the problem. Mocking language, 
sarcasm, and self-​deprecation can be toxic for teams and often signal fear, 
distrust, and apathy among members.

Similarly debilitating communication can occur when team members 
debate about who has more expertise or fight about jargon. These kinds 
of conflicts demonstrate a lack of disciplinary humility and unwillingness 
to consider others’ perspectives and disciplinary expertise. Communicating 
boredom—​from eye-​rolling to looking at one’s phone—​can erode a team’s 
capacity over time. For team leaders, one of the most important elements of 
communication to consider is how power influences communication. Are 
people jockeying for power? Do some people use their stature to dominate? 
These power plays can take many different forms, often involving gender 
dynamics, organizational hierarchy, or seniority. Ultimately, they serve 
only to weaken a team’s ability to meet its collective goals.
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As soon as negative communication begins to be normalized on a team, 
it undermines an environment where all members feel respected and heard. 
This in turn erodes trust. Productive communication on teams, instead, 
aims to balance contributions, avoid groupthink, and stand in service of 
results and outcomes.

Other Elements of Team Communication

You may wonder why we’ve written less about how science teams actually 
talk about science and the scientific process itself. It’s not that this form 
of communication wouldn’t benefit from improvement, but rather that 
all the other interpersonal and group communication dynamics are 
precursors for that focused communication to even be able to happen. 
For many research groups there is no science to conduct without funding, 
which requires proposal writing and communication with program officers 
and other funders. We’ve focused a great deal on specific dynamics of 
communication. Let’s turn to a few other important aspects that are more 
structural in nature.

Conflict Resolution

When it comes to managing conflict on teams, it’s important to have 
a plan and not simply hope conflict won’t happen. Conflict is natural 
and inevitable. If you don’t have a plan for conflict resolution and 
ways to manage disagreement, you are setting yourself and your team 
up for problems. Conflict and disagreement are not only normal; when 
handled productively and professionally, they are the very root of new 
ideas. When well executed, conflict management can help establish safe 
platforms for people to articulate and understand differences and create 
common ground. If you’re interested in learning more about how to 
use the power of conflict to generate new ideas—​a process frequently 
referred to as creative abrasion—​we recommend reading Walter 
Swap and Dorothy Leonard-​Barton’s book When Sparks Fly: Igniting 
Creativity in Groups (1999).

It is also important to know that the larger and more complex the 
team, the more imperative it is for leaders to create formal and informal 
opportunities to foster constructive dialogue and manage conflicts. These 
plans need to be embedded in institutional frameworks like human 
resources guidelines, and often HR offices will be happy to help set up 
plans for teams.
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Assessing and Improving Team Performance

The purpose of assessment is to provide insights that can help drive 
improvement. Because communication is so critical to achieving a team’s 
outcomes and results, assessing team communication is an important 
way to support the work progress. There are many well-​designed tools to 
support the continuous improvement of interdisciplinary communication. 
Some metrics that people use to document team performance can include 
surveys and interviews of team members, which are ideally collected 
by someone not on the team to ensure minimal bias and issues related 
to power dynamics. The case study analysis at the end of this chapter 
provides a series of guiding questions that you can use to assess a team’s 
collaborative capacity.

Certainly, a team’s productivity over time is the best way to see if a 
team is doing what it’s supposed to do. This may not indicate how team 
members feel about their work and role on the team. Ultimately, team 
members who feel connected with and supported by each other and have 
the processes and policies they need to work together are more likely to 
achieve outcomes. Assessment can help diagnose where there may be 
challenges that undermine the work. The International SciTS website 
(www.insc​its.org) offers several resources that can help you identify 
appropriate assessment tools that have been developed and validated by 
experts in various fields.

Bringing in Experts

Consider bringing in experts to help address areas that your team does 
not already focus on, especially when it comes to growing team capacity. 
Sometimes projects need to bring in a statistics expert, and sometimes 
a lawyer is called for. Sometimes you need a professional event planner. 
Scientists tend to recognize and acknowledge when they need this sort of 
supplemental expertise. However, with team capacity and communication, 
we find that people often assume they can address the issues on their 
own. After all, humans all communicate, right? Sometimes what a team 
really needs is a science communication professional. Just as you shouldn’t 
hire an estate lawyer to defend you in court, there are different types of 
communication expertise, some of which you may hire to be part of the 
team and some of which you may need to contract for specific assignments.

Bringing in expert facilitators, for example, can help ensure a vision 
is pervasive. Professional facilitators know how to support processes for 
growing team cohesion through collective visioning, and they can play 
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critical roles in designing work plans and strategies for meeting goals. 
Communication researchers also can provide important insights. These 
experts differ from facilitators in that their role is to conduct research on 
communication, whether on the team itself, with external stakeholders, 
or across different institutional settings and contexts. Communication 
researchers can assess, for example, how much agreement there is about 
vision, and they can help build the right tools for collaborating and 
assessing your collaboration.

Having seen some projects brought to their knees because of poor 
communication, we want to stress how important the investment of money 
and time is for ensuring cohesion in vision. As communication researchers 
and practitioners ourselves, we are often stunned by how much money 
people are willing to spend on some parts of a research project and how 
little they are willing to invest in the fundamental capacity of getting teams 
to work well together. In short, invest in growing team cohesion, shared 
vision, and team spirit, and ensure you effectively assess and document 
progress. You are shortchanging science if you don’t believe great leadership 
and collaboration are important.

Leaning into Empathy

We know empathy is important for communicating science with non-​
scientific audiences. It’s also essential for effective interdisciplinary 
collaboration and teams. The Center for Creative Leadership makes a 
point of emphasizing how important empathy is in the workplace (CCL, 
2024). When we fail to consider how others are feeling and imagine how 
they are processing information we are sharing, we can create confusion 
and harm. Think of empathy as the cornerstone of building trust. We 
put teams in place to advance work, and if teams lack trust, they can’t 
collaborate effectively. Empathy enables us to understand each other on a 
human-​to-​human level, and helps us shape a working dynamic that fosters 
respect, dignity, and collective buy-​in.

People throw the concept of active listening around. We want to 
pinpoint just how serious it is for leaders and team members to listen with 
intent and care, considering verbal and non-​verbal dynamics and always 
asking how current communication practices are including or excluding 
people. All of the core competencies we’ve looked at in this chapter depend 
on teams leveraging their collective social capabilities to practice empathic 
listening and audience-​centered communication. Whether a team needs 
to brainstorm and generate new ideas to address a scientific challenge or 
de-​escalate a conflict, empathy is the most critical quality you can bring 
to bear.
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In summary, empathy is the cornerstone of effective team communication 
because it transforms interactions from being transactional to relational. 
By promoting understanding, resolving conflicts, and creating an inclusive 
and supportive environment, empathy ensures that team members feel 
heard, respected, and empowered to contribute their best.

We are not suggesting that all communication on teams be sympathetic 
or servile in nature. Sometimes teams need to have hard conversations, 
and leaders must on occasion make tough decisions with which people 
may disagree. Conflict is inevitable—​miscommunication and confusion are 
part of who we are as human beings. Empathic communication differs 
from sympathy in that it doesn’t involve feeling another person’s feelings 
and responding how you think they want you to respond. Instead, it 
entails understanding and acknowledging where someone else is coming 
from, then adjusting your communication to better help the team reach its 
collective goals.

WONK BOX

Multidisciplinary: Research that involves multiple disciplines working side 
by side in parallel effort, each retaining its own approach and focus.

Interdisciplinary: Research that integrates different disciplines with each 
other in ways that then change those original disciplines.

Transdisciplinary: Interdisciplinary research that blends academic and 
non-​academic knowledge, often working collaboratively across different 
types of institutions and communities.

Convergence: A term that is often used in place of transdisciplinary, 
emphasizing the deep integration of disciplines and creation of new 
frameworks for innovation. Convergence research tends to focus on 
pressing societal issues or particularly challenging research questions.

Framing: Communication that suggests thinking or communicating about 
an issue or topic in a specific way. In psychology, the classic framing 
example is the decision about whether you describe a choice in terms of 
gains or losses. Sociologists tend to look at the way that communicators 
present content, including the choice of words, images, or language. 
Media scholars often take the same approach, looking at how media 
representations frame topics through the lens of health, environmental, 
or economic concerns.

Relational coordination theory (RCT): Proposes that relationships 
characterized by shared goals, shared knowledge, and mutual respect 
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support high-​quality communication and vice versa, all of which enable 
stakeholders to effectively and efficiently coordinate their work. 

Interactional expertise: Knowledge that people develop through 
socializing with each other.

Contributory expertise: Knowledge that people share with a team based 
on their scientific knowledge and expertise.

LET’S PRACTICE!

Team Communication Case Study Analysis

Consider a team that you worked on or are currently working with. Drawing 
from the questions below, analyze the quality of the team’s communication. 
You may want to write out all the details or simply decide to jot down some 
notes. Once you’ve worked through the questions, break into small groups 
and brainstorm ideas for how you might address challenges you’ve noted. 
Consider role-​playing scenes where you address key issues identified.

Shared Vision & Goals

	• Can all team members articulate the group’s vision and goals, as well as 
their individual roles?

	• Do team meeting agendas and discussion reinforce and reiterate the 
group’s vision and goals?

Trust, Psychological Safety, and Collaborative Capacity

	• Are team members comfortable disagreeing in respectful ways?
	• Do people openly admit when they’ve made a mistake?
	• Do ideas flow freely and openly without judgment?
	• Do all members feel comfortable contributing?
	• Is there unhealthy gossiping or bullying taking place on the team?

Spending Time Together

	• Is the group dynamic generally positive, respectful, and warm?
	• Do team members know each other well enough to share feedback and 

support each other?
	• Are there opportunities for people to check in outside of formal meetings?
	• Do formal meetings allow for some unstructured time so people can 

connect?
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Balancing Task Talk and Relational Talk

	• Is there a good balance between work-​focused discussion and team 
building?

	• Are there opportunities to celebrate team successes and share appropriate 
personal updates?

	• Do people seem energized or burnt out?
	• Does the team avoid difficult decisions to avoid hurting people’s 

feelings?
	• Is the team good at dealing with conflict in a productive and forward-​

thinking way?

Demonstrating Presence

	• Do team members listen actively to each other, using eye contact, positive 
forms of humor, and respectful turn-​taking?

	• Is there negative behavior such as eye-​rolling, hurtful sarcasm, or other 
forms of passive-​aggressive communication that demonstrate disrespect?

	• Are people checking their phones or focusing on the conversation?

Reflexive Talk and Backstage Communication

	• Are there healthy debriefs when the team reaches a key milestone or 
challenge?

	• Does the team reflect on what is and isn’t working?
	• Does feedback lead to change?
	• Do team members informally connect to problem-​solve and generate 

ideas and recommendations to leadership?
	• Do team members take advantage of informal, unstructured time to 

connect around the work in positive ways?
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CONCLUSION: ETHICAL 
CONSIDERATIONS AND 
ENCOURAGEMENT TO PRACTICE

Thank you for the time and energy you have spent working through 
this book. Our goal in writing this was to help scientists make evidence-​
based, practical choices so that they can be effective communicators. We 
focused on providing you, as a member of our priority audience, with a 
resource that you could use–​–​and return to using—​to ground your science 
communication in strategy. We hope that you’ll undertake communication 
about your work and the work of your colleagues with a healthy blend 
of seriousness and fun. The serious part is the due diligence of strategy—​
ensuring that you have anchored your approach in goals, objectives, and 
tactics aligned with and informed by research and assessment. The fun 
part is the joy of implementing strategic communication that facilitates the 
change in the world you aspire to make.

LEARNING GOALS

After reading this chapter, you will be able to …

1.	 Underscore your personal commitment to advancing authentic, ethical 
science communication.

2.	 Have access to information about how to advance your skills through 
professional development opportunities and bolster your experience 
through real-​world application.

3.	 Identify ways to bolster your own resilience as a communicator.
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This book is one we hope you will return to anytime you want to 
undertake a major science communication effort. We have seen firsthand 
how poorly planned communication efforts fail with a cost of time, 
money, and frustration. We’ve also had the gratification of watching 
communication help people achieve impactful goals. We want you to 
be in that latter group. As we conclude this book, there are a few final 
thoughts we want to share with you. In particular, we want to emphasize 
the importance of considering the ethical dimensions of communication 
and stress the importance of being genuine. We also want to help you 
find ways to deepen your skills. Finally, we want to help strengthen your 
resilience as a communicator, which entails maintaining your sense of hope 
and commitment to a shared vision for STEM and STEM communication.

Benevolence, Integrity, and Openness as Ethics

Whenever we engage in communication we open ourselves to the possibility 
of creating new connections and building trusting relationships. We also 
open the door for misunderstandings. Communication is tricky because 
we can never fully appreciate the experience of another person directly. 
The more we can find ways to engage with one another through caring, 
empathetic, and honest communication, the more likely we are to build 
trust and increase understanding, while reducing the likelihood we alienate 
people and make them feel like science is not for them. This is what being 
trustworthy means (Besley et al., 2021). When you communicate with 
people who don’t share your expertise, the more you ground yourself in 
being an authentic version of your more caring and open self, the more 
likely people are to trust you, believe you, and remember what you 
communicated. When in doubt, do as Shakespeare said: “To thine own 
self be true.” This has multiple benefits. First, people who are authentic 
tend to come across as honest. Second, it means you are communicating 
with integrity and consistency, which helps audiences connect on a human 
level while also helping to buffer you against potential criticism. You might 
consider assessing honestly where you stand on a level of 1 to 10 any 
time you’re communicating: How honest are you being? How open? How 
caring? Is your communication grounded in concern for others, integrity, 
and a willingness to hear others’ perspectives? What are the ethical 
consequences of your communication? Finding a way to check in with 
yourself and others on your team, if you are working together, to ensure 
that your work is grounded in an authentic desire to help is an important 
step in putting content out into the world that reflects your values.

There are some excellent resources to help you think through the ethical 
dimensions of your science communication (e.g., Priest, 2018; Medvecky 
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& Leach, 2019). We encourage you to ask yourself about the potential 
implications of your communication activities. You certainly can never 
predict exactly how content will be understood or used once you’ve shared 
it with the world, but grounding yourself in strategy means asking yourself 
what the intent and proposed outcome of your efforts are likely to be. 
Likewise, grounding yourself in strategy also means that you are willing 
and open to changing yourself as a result of your communication efforts.

Aside from the specific questions about ethics, one way to ensure that you 
deliver communication with trustworthiness is to be sure you really know 
your stuff. If you want people to believe you have expertise, demonstrate 
expertise in all aspects of your work, including your communication. 
The better prepared you are and the more you have thought through 
what kinds of questions, feedback, and even criticism you are likely to 
encounter, the more effective you’ll be. Many trainers who professionally 
instruct scientists to communicate develop practice sessions, especially 
for high-​stakes encounters, that put trainees through their paces. There’s 
no substitute for great preparation and practice, especially within real-​
world contexts (Lave & Wenger, 1991). Depending on the institution or 
organization where you work or study, there may be resources available 
for you to practice if you have a particularly challenging event or media 
interview coming up. Simulating real-​world communication experiences 
through mock interviews, debates, or other situations will help you learn 
how you can function best under pressure. This is key to maintaining your 
composure and focus, especially in important situations. Make sure you 
practice and run through possible scenarios so that you show up for the 
event or experience well prepared and confident.

Building Your Skills and Confidence through Practice

Communicating effectively is a bit like getting in regular workouts. For any 
of you who spend time at the gym or engage in an activity like running, 
you may know what it feels like to take a long break from a routine and 
then try to get back into it. The less you’ve done something, the harder it 
can feel. When you’re in the groove and staying on top of your practice, 
the more “normal” it will feel. Being a great communicator is similar in 
this regard to building and maintaining muscle. Think back on the chapter 
about public speaking and how many people experience a sense of terror 
at the idea of getting in front of a live audience. The better you become at 
something and the more you do it, the more your confidence will increase—​
and the better you are likely to be at doing it!

The key here is to seek out ways to grow your skills through professional 
development opportunities and real-​world experiences on a continual basis. 
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Thankfully, there are many chances to do both. Science communication as 
a field is growing, and it is increasingly becoming more professionalized, 
both as a trade and as an area for individual professional development. We 
see this textbook as part of that professionalization process. Beyond what 
you’ve learned through this book—​and your course, if this book is part 
of a formal class you are taking—​there are many ways to build advanced 
communication skills. You might consider, for example, enrolling in 
additional communication courses or workshops offered by universities, 
professional societies, or media organizations. Indeed, there are many 
different types of communication degree programs and a multibillion-​
dollar communication industry aimed at helping organizations—​including 
scientific organizations—​communicate effectively. At a smaller scale, 
joining an organization like Toastmasters can help you practice public 
speaking, which will heighten your confidence and improve your fluency 
and comfort. There are also some very exciting deep training experiences 
like fellowships, some of which we’ve already mentioned throughout this 
book. These longer-​term experiences can help you build out new skills 
and even create a portfolio of communication work, if you find you want 
to move into a professional science communication career. If this sort of 
experience interests you, we recommend you learn more about the Civic 
Science Fellowship Program (civicsciencefellows.org). This program 
supports early-​career leaders from across an array of disciplines to advance 
meaningful innovations and collaborations at the nexus of science, 
community, and society (to learn more about the concept of Civic Science, 
check out Christopherson et al., 2018).

You may consider collaborating with journalists, PR professionals, or 
other media professionals. Working alongside someone who communicates 
professionally can help you understand how to reach broader audiences 
or frame messages more effectively. Professional communicators also 
know other professional communicators and can help you network and 
meet people who can help you add different dimensions of expertise to 
your toolbelt. When you have the opportunity to work directly with 
professionals, ask for their constructive feedback on how you did. As 
professionals, they will have thoughts on your clarity, the appropriateness 
of your tone, and your general engagement. The American Association for 
the Advancement of Science (AAAS), for example, provides both training 
and connections to scientists who want to collaborate with journalists 
looking for specific experts through its SciLine program (www.scil​ine.org). 
In contrast, The Conversation enables scientists from various universities 
and research institutions who are interested in writing for general audiences 
to pitch article ideas and collaborate with professional editors on accepted 
proposals (theconversation.com). The Conversation, although a nonprofit, 
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publishes its articles under a creative commons license that allows for-​
profit news organizations to republish the work. Similarly, the Federation 
of American Scientists runs a “Day One” program that invites scientists to 
work with policy experts to write a briefing note in the researchers’ area of 
expertise (fas.org/​day-​one-​project/​).

Participating in science and science communication networks offers 
opportunities for professional learning and growth, while also providing 
those who want to communicate STEM with support from peers and 
colleagues. There are many organizations you can become involved in, 
including your own professional societies. Associations like the AAAS 
and the Ecological Society of America (ESA), just to mention two, 
provide resources and offer science communication training experiences 
as well as fellowship opportunities. Portal to the Public (popnet.
instituteforlearninginnovation.org) is a membership organization that 
connects public audiences with scientists who work in their communities. 
Members have access to shared resources and opportunities to connect 
with each other. Interacting with peers and learning from colleagues who 
have engaged in communication can open up opportunities for you, while 
also giving you a safe spac\e to learn and practice, share experiences, 
and provide supportive feedback. For example, one recent study found 
that science communication contexts provide “pockets of belonging” for 
STEM graduate student scientists wherein they are able to recover from 
arduous academic spaces and develop positive alternative science identities 
(Bennett et al., 2025).

Mentors and role models are important not only for STEM research but 
also for communication. Find and study science communicators who you 
think are effective and represent people you can relate to. Emulate them 
and ask for their guidance and support. It’s very likely that someone also 
helped them along the way, and they probably want to support the next 
generation of science communicators. You can and should look for these 
kinds of mentors at your institution, but you should also look further afield. 
The Association of Science Communicators (associationofsciencecommun
icators.org), for example, is a recently formed professional organization 
that creates connections across the science communication community. 
They serve a wide array of people—​including scientists seeking to develop 
their communication abilities—​and offer numerous opportunities for 
professional development and networking. They also recently launched a 
mentoring program that provides personalized mentoring to junior science 
communicators. ComSciCon is another organization through which you 
can find science communication mentors and role models. Organized 
by graduate students for graduate students, ComSciCon (comscicon.
org) is an ongoing workshop series that focuses on improving science 
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communication skills. They hold an annual workshop as well as chapter 
workshops throughout the year.

Should the pursuit of a professional career as a science communicator 
be something you are considering, we encourage you to pair your 
expertise in a STEM area with some formal training in communication 
and/​or journalism, depending on what kind of career you are interested 
in pursuing. This is not to say you cannot develop a career in science 
communication without formal training and a degree, but rather that this 
field is becoming increasingly professionalized; the bar is higher for people 
to enter who don’t have meaningful preparation to work in communication 
or journalism. Fortunately, there are many programs where you can build 
your expertise while developing a portfolio. Stony Brook University, where 
the Alda Center is housed, has developed a Master’s program in science 
communication that specifically aims to support people with a STEM 
background to advance their careers as professional communicators. The 
University of Wisconsin-​Madison also offers a Master’s program in science 
communication in addition to their prestigious doctoral program in this 
same topic. Michigan State University has a Master’s program in Health 
and Risk Communication, and many Ph.D. students at the university also 
study some aspect of health or environmental communication. Other 
universities—​including the University of Texas at Austin and the University 
of Oregon—​now offer minors in science communication that provide 
topic-​specific conceptual and practical classes. And there are numerous 
programs that provide deep training in science writing, which can be 
found at universities like New York University, Massachusetts Institute of 
Technology, Johns Hopkins University, UC-​Santa Cruz, and more.

We’ve mentioned the importance of assessment and evaluation 
throughout the book. This is critical for strategic communication 
because, as scientists, we should know whether or not we are achieving 
our objectives and goals. Following trends in science communication 
and public engagement will allow you to learn about new methods and 
platforms, keeping yourself informed of recent developments. The Public 
Communication of Science and Technology Network (pcst.network) 
is a global organization that hosts conferences and webinars, provides 
resources, and offers online discussion platforms focused specifically on 
new ideas, methods, and perspectives on communicating science and 
technology.

More informal assessment can include the practice of reflecting on 
what was effective—​or not—​in your communication efforts. Seeking 
constructive feedback and documenting what you learned can help 
you refine your capabilities over time. Those who systematically collect 
information about their communication efforts and analyze them over 
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time find they benefit from this reflective practice. We know it can be 
uncomfortable to receive feedback, but we encourage you to think of 
feedback as a gift. Embracing the discomfort of hearing what you might 
have done differently can prepare you for an even better experience in the 
future. And you’ll probably be surprised by how much positive feedback 
and support you receive. We have learned to approach feedback on our 
own communication as a kind of curiosity about how our engagement has 
landed with someone else rather than thinking of it as a “test” of whether 
we are good or not. Throughout the book, many of the exercises we have 
included at the end of chapters can also serve as assessment tools for your 
communication efforts. Certainly, what you are assessing will determine 
how you evaluate the effort. Consider, for example, how different it is 
to assess people’s perceptions of a public speaking event as opposed to a 
social media campaign. The former might use surveys, whereas the latter 
would probably use an assessment approach that measures engagement, 
reach, conversions, and awareness.

Staying Strong for STEM

Science, technology, engineering and math require great communication. 
Scientists’ ability to communicate the value and importance of STEM is not 
something that we can expect to happen on its own. It requires significant, 
strategic, concerted effort, including training. We know from the study of 
healthcare teams that communication training is effective at building team 
resilience (Preis et al., 2021a; 2021b; 2022). You are part of this community, 
or you wouldn’t be reading this book. We want you to feel that you belong, 
that you matter, and that you have the power and capacity to communicate 
effectively. This requires different types of resilience: resilience of the 
broader community of STEM professionals to work together in support 
of STEM; resilience of institutions to support STEM through effective 
communication; and emotional resilience of individuals like you. In this 
final section, we turn our attention to the emotional strength, fortitude, and 
wherewithal that undergird excellent communication.

In Chapter 3, we provided a high-​level overview of how Americans 
perceive science. You probably know from your own life that people’s 
perceptions of science are related to their lived experiences. If someone has 
had regular contact with people who work in STEM and thinks positively 
of these people—​understands their work and why it matters—​they are 
probably going to be more likely to support science. Science doesn’t happen 
in a vacuum. It requires funding and support, both of which depend on 
collective buy-​in. Science takes place within cultural and political settings. 
At times, this can feel challenging to individual scientists, who may feel 
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frustrated or experience burnout when public sentiment doesn’t feel like it’s 
behind the STEM community. Some scientists report experiencing despair 
and hopelessness; some have found themselves intimidated or harassed. 
When we educate people to be STEM professionals, we typically focus on 
the nuts and bolts of the fields themselves in which people are building their 
expertise. We often forget that we, as human beings, are the ones who are 
out in the world doing the work, which involves interacting with people 
who may or may not value what we do. Organizations like the Researcher 
Support Consortium (researchersupport.org) provide information and 
guidance on where to turn for support related to external intimidation 
and harassment. Closer to home, for those of us who can, we should 
ensure that we rely on the mental health services available through our 
health programs and universities. Support like this is essential in the face 
of the challenges science faces in affirming its relevance and importance in 
contexts where there is lack of support or even antipathy.

All of this is to say that we must individually and collectively engage 
in practices that build resilience. A culturally and emotionally resilient 
STEM community is one that can maintain clarity of purpose, professional 
composure, and effectiveness in the face of challenges, criticism, and 
setbacks. While a full analysis of what it takes to support a resilient and 
vibrant community of STEM professionals and networks is beyond the 
scope of this book, we bring this book to a close with the idea that effective 
communication capacity is essential for a resilient, flourishing STEM 
community.

Twenty-​first-​century societies depend on STEM. However, without 
effective communication, it is easy to forget that our very lives and the 
well-​being of our planet depend on the knowledge, insights, tools, and 
technologies that STEM affords us. Communication is critical as a means 
of building enduring connections between people from all walks of life and 
science. The more complex our society becomes, the more incumbent it is 
upon us to integrate communication directly into what it means to become 
a scientist. Communication should never be an afterthought for science. 
Rather, it must become part of how science, technology, engineering, 
and math define themselves. This means learning to communicate is 
part and parcel of pursuing STEM education, and attention to strategic 
communication needs to be woven into ongoing professional development 
throughout people’s careers in STEM.

We care deeply about this work, about you, and about the future of 
STEM. That’s why we wrote this book. We want to hear from you and 
how this book helps you undertake the critical work of communicating 
so that your work can matter. Reach out and let us know what you have 
achieved. We would love for our inboxes to be filled with messages about 
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where you’ve taken what we’ve presented here—​and how you’ve advanced 
something powerful through communication. Please remember that the 
words communication and community derive from the same root idea of 
having things in common and sharing ideas with those around us. We 
hope that you will help form a stronger STEM community—​through 
communication—​that invites people from all walks of life to come together 
and advance a better future for all through science.
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ethical communication

backfire effect 122, 131
backstage communication 228–​229
backup plans, for events 208
Baron, Nancy 175

Barrett, Lisa Feldman 134
barriers: audience analysis 57–​58; 

linguistic barriers, and visuals 103; 
see also obstacles

behavior: behavior change research 
36, 38, 39, 40–​41; behavior codes, 
for events 208; behavioral control 
beliefs 39, 41; and knowledge 5

behavioral goals see goals
beliefs 39; ability beliefs 24, 41, 42, 

73; behavioral control beliefs 39, 41; 
benevolence beliefs 24, 41, 42, 73; 
competence beliefs 42; evaluative 
beliefs 91–​92; of event participants 
205–​206; goodwill beliefs 42; 
instrumental risk/​benefit beliefs 
40; integrity beliefs 24, 41, 42, 73; 
normative beliefs 24, 39, 40–​41, 71, 
72, 92, 152–​153; risk/​benefit beliefs 
24, 39, 40, 71, 72, 152–​153; self-​
efficacy beliefs 24, 41, 71, 73; shared 
value beliefs 41, 42, 73; and stage of 
change theory 76; trustworthiness 
beliefs 24, 41, 42, 43–​44, 71, 73, 
153, 226

benevolence beliefs 24, 41, 42, 73
Besley, J. C. 24, 187
biases 9, 12; visuals and AI 110
“Big Science” 220
Blink (Gladwell) 9
Bluesky 153
Bohr, Niels 105
boomerang effect 77
boredom 123, 229
brand development and management 

181
Breakthrough Action Project 52
bridging 174, 178
Brief History of Tine, A (Hawking) 

135, 144
briefing material, policymaker 

communication 193–​194
Buffer 156
Bureau of Land Management 185
burnout 224, 244

Campbell, Joseph 93
central vs peripheral processing 10
cervical cancer, health behavior change 

and storytelling 92
channels 25; channel affordances  

119–​120, 120, 131
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ChatGPT 109
checklists, for events 207–​208
Chernobyl Nuclear Power Plant 

disaster, 1986 37
citizen juries 212
Civic Health and Institutions Project, a 

50 State Survey (CHIP50) 51
Civic Science Fellowship Program 240
civil servants, communicating 

with 187, 189–​190; see also 
policymakers, communicating with

clarity: in-​person communication 130; 
written communication 145

‘Clever Hans effect’ 86–​87, 90
cli-​fi (climate fiction) 92
climate change 78, 177, 188, 194; Six 

Americas project 56; storytelling 
91–​92; Yale Program on Climate 
Change Communications 51, 69

Coblis (colour blindness simulator) 
110

cognitive communication objectives 
23–​24

cognitive dissonance 77–​78
cognitive empathy 124; see also 

empathy
cognitive engagement 9, 12, 85, 136
cognitive outcomes, events 214–​215
cognitive processing theories 76
collaboration 219; collaborative 

capacity 225–​226; see also team 
communication

collective communication competence 
225–​226

collective efficacy beliefs 41, 73
colleges, government affairs offices 192
color choices, visuals 110–​111
communication channels see channels
communication goals see goals
communication objectives see 

objectives
communication researchers, team 

communication 232
communication tactics see tactics
communication theory 24
community-​based participatory 

research (CBPR) 204, 215–​216, 
221–​222

COMPASS 179, 186
competence beliefs 42
complexity, in-​person communication 

128

ComSciCom 241–​242
conflict resolution, team 

communication 230, 233
conflicts of interest (COIs) 174
consensus conferences 212
consistency, written communication 

145
content calendars, for social media 156
contributory expertise, team 

communication 226, 234
convergence research, team 

communication 221, 222, 233
Conversation, The 135–​136, 240–​241
conversational ABT (cABT) 95
cooperation, in goal selection and 

prioritization 34–​35
COVID-​19 pandemic 103, 118; 

vaccine development, team science 
220, 224

creative commons licensing 108, 241
crisis management, for events 208
cultural assets, message design asset 75
cultural factors, and visuals 103, 110

Danish Board of Technology 212
Day After Tomorrow, The 92
Dean, Cornelia 169, 170, 173, 174, 

175
deep listening, team communication 

227
deficit model 36, 37–​38
deliberative democracy 216
deliberative technology assessment 212
demographics, audience analysis  

53–​54, 54, 60
Department of Agriculture 196
descriptive normative beliefs 40, 72
DesignRush 181
dialogue: and listening 6–​7; shift from 

deficit to 37–​38; see also in-​person 
communication

dimensional approach, theories of 
emotion 76–​77

discrete approach, theories of emotion 
77

disinformation 176
Disney Theme Parks 208
distributive fairness beliefs 40
diversity: events 205, 207, 209, 211, 

212; message design 75; social media 
154, 161; teams 225; visuals 103; 
written communication 137, 142

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

  

  

 

 



Index  249

Dobzhansky Template 94
documentation, in policymaker 

communication 193–​194
double-​blind experiment design 87
Dribbble 181
Duckworth, Angela 203
Dudo, A. 24
Dunwoody, Sharon 177

Ecological Society of America (ESA) 241
editability (communication channel 

affordance) 120, 120, 136
education research 36–​38
elected officials, communicating 

with 186, 187, 189–​190; see also 
policymakers, communicating with

Elegant Defense, An (Richtel) 134
elevator pitches 170, 179
embargoes 173–​174, 182
emotion: emotional empathy 124; in-​

person communication 123; theories 
of 76–​77; written communication 
143

empathy: emotional empathy 124;  
in-​person communication 121–​122,  
124, 131; in relationships 
with journalists 168; team 
communication 232–​233; written 
communication 138

engagement: as ethical science 
communication 9–​10; in-​person 
communication 128, 129–​130; 
SCRREE (Strategic, Cumulative, 
Reciprocal, Reflexive, Equitable, 
Evidence-​based) framework for 
design and assessment of 10; social 
media 10, 157, 158

Enhancing the Effectiveness of Team 
Science (National Academies of 
Sciences, Engineering, and Medicine) 
221

Environmental Communication 51, 69
environmental decision-​making, public 

participation in 202
Environmental Protection Agency 196
Escape from The Ivory Tower: A 

Guide to Making Your Science 
Matter (Baron) 175

ethical communication 2, 5, 6, 7, 
8, 238–​239; engagement 9–​10; 
feedback 239, 240, 241, 242–​243; 
storytelling 96–​97; visuals 109–​110

Eurobarometer 50
evaluation 242–​243; events 213–​215; 

message design 78–​80; strategy 19, 
20–​21, 21

evaluative beliefs 11, 12; storytelling 
91–​92

events 201–​203; consensus 
conferences/​citizen juries/​deliberative 
technology 212; evaluation 
213–​215; event research 204–​207; 
feedback 201, 211, 212; goals and 
beliefs 203–​207; informal learning 
events 213; listening, to improve 
research 203–​204; logistics 207; 
message design asset 74; planning 
207–​208; sharing research to affect 
change 203; Sustained Dialogue 
211–​212; talks and panels 209–​211; 
types of 209–​213; unconferences 
213; World Cafés 211

experts/​expertise, team communication 
226, 231–​232, 234

Explaining Research (Meredith) 172
expository communication 88, 90, 97

Facebook 150–​151, 154, 158
facilitators, team communication 

231–​232
false balance 177, 182
fear: as an audience barrier 58; of 

public speaking 117–​118, 239, 240
Federation of American Scientists 

(FAS) 192, 241
feedback: audiences 59, 155, 157,  

161; ethical communication 239, 
240, 241, 242–​243; events 201,  
211, 212; immediacy 120, 120; in-​
person communication 129, 132; 
journalists 170, 175–​176, 182, 198; 
storytelling 98; visuals 104, 105, 
106–​107; written communication 
136, 145, 146, 147

fellowships 195, 240
Field, Syd 93–​94
Fishbein, M. 38
Fiverr 181
Food and Drug Administration 196
formal research, message design  

68–​69, 80
formative research, message design 

68–​69, 80
Frameworks Institute 78
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framing: message design 36, 78; team 
communications 224–​225, 233; 
visuals 103

freelancers 168, 181, 182
frontstage communication 228

General Social Survey (GSS) 50
geography, audience analysis 54, 

54–​55
Gladwell, Malcolm 9
glossophobia (fear of public speaking) 

117–​118, 239, 240
goals 6, 17, 18, 20–​21, 21, 27, 30–​36, 

237; audience specific behavioral 
goals 21–​23, 31–​33, 32; JAM 
(“Just A Minute”) Tool 126, 127; 
Mise en Place Strategy Tool 81; 
science communication 32, 33–​34; 
selection and prioritization of 
34–​35; social media 152–​155; 
team communication 222–​225; 
typography of 31–​34, 32

Golden Goose Awards 154
goodwill beliefs 42
Google Alerts 171
gotcha journalism 176
government employees, communicating 

with 187, 189–​190; see also 
policymakers, communicating with

graphic design principles, visuals 
106–​111

Guide for Scientists to Identify and 
Address Misinformation (National 
Academies of Sciences, Engineering, 
and Medicine) 177

habits, as an audience barrier 58
Hancock, Elise 138
harassment, of STEM professionals 

244
Hawking, Stephen 135, 144
health behavior change, and 

storytelling 92
Health Communication 69
Hero with A Thousand Faces, The 

(Campbell) 93
“Hero’s Journey” 93, 94
heuristics 9, 12, 66; systematic vs. 

heuristic processing 10
“Hey, You, See and So” structure, 

written communication 140–​141
Highstead Foundation 194

Holley, Karri 221
Honest Broker, The (Pielke) 188–​190
Honest Broker role of scientists  

188–​189, 190
Hootsuite 156
Houston, We Have a Narrative (Olson) 

94, 95
How Emotions Are Made: The Secret 

Life of the Brain (Barrett) 134
human assets, message design asset 75
Human Genome Project 220
humor: message design 77; negative 

229; team communication 229

identification, and storytelling 91, 97
immediacy (communication channel 

affordance) 120, 120, 136
impression (social media metric) 157, 

158
improv (improvisational theater) 8–​9, 

124, 127
in-​person communication 117;  

channel affordances 120, 120,  
131; engagement 123–​124,  
129–​130; face-​to-​face meetings 
with policymakers 195–​197; fear 
of public speaking 117–​118, 239, 
240; feedback 129, 132; Half Life 
exercise 130, 131–​132, 170; JAM 
(“Just A Minute”) Tool 125,  
125–​127, 131–​132, 142; listening 
122, 130; pitfalls and best practices 
127–​129; power of 117–​118; 
preparation for 124–​129, 125; 
rationale for 121–​124; relationship 
and trust 121–​123

inclusivity: events 205, 207, 209, 211, 
212; message design 75; social media 
154, 161; team communication 
225, 229; visuals 103; written 
communication 137, 142

incubation period, written 
communication 139

informal communication, team 
communication 228–​229

informal learning events 213
informal research, message design  

69–​70, 80
informational ABT (iABT) 95
injunctive norm beliefs 40–​41,  

72
Instagram 25, 151, 153, 154
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Institution of Translational Health 
(ITH) 222

Institutional Animal Care and Use 
Committee (IACUC) 185

instrumental risk/​benefit beliefs 40
Integrated Behavioural Model 30, 38, 

39, 40–​41, 68
Integrative Model of Organizational 

Trust 30, 39, 41–​44, 68
integrity beliefs 24, 41, 42, 73
interactional expertise, team 

communication 226, 234
interactive content, social media 153, 

154
interdisciplinary research: policymaker 

communication 194, 198; team 
communication 221, 225, 228, 233

Intergovernmental Panel on Climate 
Change (IPCC) 194

International Association for Public 
Participation (IAP2) 204

International Journal of Science 
Education, Part B 51

International Network for the Science 
of Team Science 222, 231

interview process 173–​176; see also 
journalists

intimidation, of STEM professionals 
244

inverted pyramid structure, written 
communication 140, 146

Issue Advocate role of scientists 188, 
189, 190

JAM (“Just A Minute”) Tool 125, 
125–​127, 131–​132, 142

Janzer, Anne 138
jargon 76, 175, 182, 195; team 

communication 228, 229
Johns Hopkins University 242; Center 

for Communication Programs 52
Journal of Science Communication 51, 

69
journalists, communicating with 2, 

3, 165–​166, 203, 240; background 
research on 171, 179–​180; 
COIs (conflicts of interest) 174; 
committing to 172; common 
challenges 176–​178; controversial 
topics 177–​178; freelancers 
168; ground rules 172–​173; 
human dimension 175; interview 

preparation 169, 178–​179, 180, 
183; interview process 173–​176; 
jargon 175, 182; journalism 
business 167–​168; knowledge 
level of 173; live interviews 173; 
positive feedback to 175–​176; 
professional relationships and norms 
166–​167, 167; profile of science 
journalists 168–​169; rational for 
interaction with 170; on the record 
statements 174; restrictions and 
embargoes 173–​174, 182; scientists’ 
role 169; sound bites 170; team 
communication 178; time issues 
171; tough questions 174; trust in 
interactions with 172

journals, academic 51, 168

Kahneman, Daniel 9, 10
Kasprzyk, D. 38
Kaye, Grace Noonan 223
keeper ABT (kABT) 95
knowledge deficit model 36, 37–​38
knowledge gaps, and storytelling 

90–​91

language: in-​person communication 
127, 130; linguistic barriers, 
and visuals 103; policymaker 
communication 195; social science 
terminology 4; team communication 
228; written communication 146

Leonard-​Barton, Dorothy 230
LinkedIn 25, 151, 156
listening 6–​7; events 203–​204; in-​

person communication 122, 130; 
policymaker communication 191; 
research for message design 65,  
67–​70; social media listening 157, 
161; team communication 227, 232

live interviews 173
Love, H. B. 227

Manhattan Project 220
marginalized groups, and storytelling 

90–​91
mass media communication, channel 

affordances 120, 120
Massachusetts Institute of Technology 

242
Mastodon 153
media effects, engagement research 10
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media professionals 165, 180–​182, 
240; see also journalists; PIOs 
(public information officers)

media training 178–​179
memorability: storytelling 89; visuals 

103
mental health support services 244
mentors 241
Meredith, Dennis 172
message design 2, 65–​66; asset 

mapping 71, 74–​75, 80; audience 
motivation 75–​78; emotion research 
36; evaluation 78–​80; framing 
36, 78; long-​term impact 66–​67; 
message content/​potential messages 
71, 72–​73; Mise en Place Strategy 
Tool 81–​82, 82; obstacles 74; 
research for 66, 67–​70, 80

message structures, written 
communication 139–​142

Michigan State University 242
misconception, as an audience barrier 

57–​58
Mise en Place Strategy Tool 81–​82, 

82
misinformation 103, 176–​177
mission 17, 18, 21, 27
Montano, D. E. 38
Montgomery, S. L. 174, 178
multidisciplinary research: policymaker 

communication 194, 198; team 
communication 221, 233

multimodality (communication channel 
affordance) 120, 120, 136

Musk, Elon 152

narrative: narrative arc 95, 138; 
narrative communication 88, 97; 
narrative core 94–​95, 138; see also 
storytelling

NASA 103; social media use 154–​155
National Academies of Sciences, 

Engineering, and Medicine 
(NASEM) 36–​37, 177, 189, 
194, 196, 212; Enhancing the 
Effectiveness of Team Science 221; 
Guide for Scientists to Identify 
and Address Misinformation 177; 
Understanding and Addressing 
Misinformation about Science 177

National Cancer Institute (NCI), Team 
Science Toolkit 220

National Cohesive Wildland Fire 
Management Strategy 185

National Institute of Mental Health 118
National Science Board 118
negative communication 229–​230
negative emotions, message design 77
negative experiences, as an audience 

barrier 57
Network for the Public 

Communication of Science and 
Technology (PCST) 90

Never Have Your Dog Stuffed: And 
Other Things I’ve Learned (Alda) 7

New Scientist 168
New York Times 168
New York University 242
news outlets 168, 169; see also 

journalists
newsworthiness/​news value 75–​76, 

166–​167, 167, 182
normative beliefs 24, 39, 40–​41, 71, 

72, 92, 152–​153

objectives 17–​18, 20, 21, 23–​24, 
27–​28, 30, 35–​38, 39, 40–​44, 237; 
behavior change research 36, 38,  
39, 40–​41; cognitive and affective 
23–​24, 35; education research  
36–​38; in-​person communication 
127; Mise en Place Strategy Tool 81; 
storytelling 89; trust research 36, 39, 
41–​44

obstacles: JAM (“Just A Minute”) Tool 
126; message design 74; see also 
barriers

Olson, Randy 94, 95, 97–​98
one-​pagers 170, 179
openers, written communication 145
openness beliefs 41, 42, 73
Oppenheimer 220
organization assets, message design 

asset 74–​75
OSS (“Obscure Science Society”) case 

study: audience analysis 52, 53–​54, 
56, 58; strategy 17–​19, 21, 23–​24

outcomes: of events 214–​215; outcome 
evaluation, message design 79–​80; 
see also results

panels 209–​211
Pap tests (cervical cancer), health 

behavior change and storytelling 92
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participation gaps, and storytelling 90–​91
Pascal, Blaise 97
passive-​aggressive communication 229
perceived cognitive empathy 42
performance, team communication 231
personalization (communication 

channel affordance) 120, 120, 136
personas, of audiences 142, 146
persuasion 8
Peters, B. G. 185
Pew Foundation 194
Pew Research Center 49, 50, 151
Pfungst, Oskar 86, 90
physical infrastructure, message design 

asset 74
physiological response 136, 146
Pinterest 151
planning 18; events 207–​208; message 

content 71, 72–​73; policymaker 
communication 192–​194; social 
media 155–​157

Poetics (Aristotle) 93
policy brief, policymaker 

communication 193–​194, 203
policy memorandum, policymaker 

communication 193–​194
policymakers, communicating with 

2, 185–​187, 203; face-​to-​face 
meetings 195–​197; listening, to 
improve research 191; planning 
and implementing communication 
192–​194; research for 191–​192; 
scientists’ roles in 187–​191; written 
documents 193–​194, 197–​198

Portal to the Public 213, 241
Porter, Michael 203
positive emotions, message design 77
power plays, team communication 229
PowerPoint 128
precision, written communication 145
press conferences 180
press releases 180
priority audience 52–​57, 54, 58–​59, 

60; see also audience analysis
problem-​solution-​benefit structure, 

written communication 141–​142
“procedural fairness as voice” 42
processes: process evaluation, message 

design 79, 80; process outcomes, 
events 214; R-​P-​R Triangle 
(“triangle of relationships, processes 
and results”) 223–​224

professional development see training, 
practice and skills development

psychological safety, team 
communication 225–​226

public, the 48; Americans’ perspectives 
on science 49–​51, 243–​244; see also 
audiences

Public Communication of Science and 
Technology Network 242

Public Health Service Policy (PHS) 185
public information officers (PIOs) 3, 

165, 179–​180
public participation 202, 216; CBPR 

(“community-​based participatory 
research”) 204, 215–​216

public speaking, fear of 117–​118, 239, 
240

Public Understanding of Science 51, 69
Pure Scientist role of scientists 188

Quiller-​Couch, Arthur 145

R-​P-​R Triangle (“triangle of 
relationships, processes and results”) 
223–​224

reach (communication channel 
affordance) 120, 120, 136

reach (social media metric) 157, 158
reactance, message design 77
reading see written communication
reflexive communication 228, 229
relational assets, message design asset 

75
relational communication 227–​228
relational coordination theory (RCT) 

223, 233–​234
relational talk 227–​228
relationships: in-​person 

communication 121–​123; journalists 
166–​167, 167, 175–​176; R-​P-​R 
Triangle (“triangle of relationships, 
processes and results”) 223–​224; 
team communication 222; see also 
trust

research, for message design 36, 
65, 67–​70, 80; emotion research 
36; formal research 68–​69, 80; 
formative research 68–​69, 80; 
framing research 36, 78; informal 
research 69–​70, 80; resources 69

research, for objectives: behavior 
change research 36, 38, 39, 40–​41; 
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education research 36–​38; trust 
research 36, 39, 41–​44

Researcher Support Consortium 244
ResearchGate 151
resilience: social media 159–​161; 

STEM community 243–​244
results: R-​P-​R Triangle (“triangle of 

relationships, processes and results”) 
223–​224; see also evaluation; 
feedback; outcomes

revision process, written 
communication 144–​146

rhetorical devices, in-​person 
communication 128

Richtel, Matt 134
Risk Analysis 51
risk/​benefit beliefs 24, 39, 40, 71, 72, 

152–​153
role models 21, 153, 241
Royal Society, UK 189, 196

Sagan, Carl 144, 170
Science 168
“Science Cafés” 210
science communication 6–​9; difference 

from science education 4–​5; goals 
32, 33–​34; role and importance of 
3–​6, 243–​245

Science Communication 51, 69
“Science Festivals” 202
Science of Team Science (SciTS) 

220–​222
“Science on Tap” events 210
Science & Technology Policy 

Fellowships Program, AAAS 195
ScienceCounts 49
Scientific American 168
scientific societies 192; events 202, 203
SciLine, AAAS 179, 183, 240
Screenplay: The Foundations of 

Screenwriting (Field) 93–​94
scripting, for social media 155
SCRREE (Strategic, Cumulative, 

Reciprocal, Reflexive, Equitable, 
Evidence-​based) framework for 
engagement 10

secondary audience 52, 53, 58, 59, 60; 
see also audience analysis

secondary data 57
self-​efficacy beliefs 24, 41, 71, 73
sensationalism 176
shared value beliefs 41, 42, 73

signal-​to-​noise principle 107, 111
simplicity, of visuals 107
Six Americas project 56
slow thinking 9, 10, 85
Snapchat 151, 153
social media 149–​150, 161–​162; 

assessment 19; channel affordances 
120, 120; content and media 
strategy 152–​155; content creation 
155; engagement 10, 157, 158; 
impact measurement 158–​159; 
institutional policies and guidelines 
159–​160; media professionals  
180–​182; monitoring 157; NASA’s 
use of 154–​155; planning 155–​157; 
platform features and affordances 
150–​152; resilience building  
159–​161; social media listening 157, 
161; storytelling 90; visuals 103

social psychology 24
social science experiments 68
social science terminology 4
Space Race 220
stages of change theory 76
Stealth Issue Advocate role of scientists 

190
STEM fields, women’s representation 

in 153
Stony Brook University see Alan Alda 

Center for Communicating Science, 
Stony Brook University

storyboarding, for social media 155
storytelling 2, 85–​88; bridging 

knowledge and participation gaps 
90–​91; ethics 96–​97; evaluative 
beliefs 91–​92; feedback 98; narrative 
arc 95; narrative core 94–​95; 
rationale for 88–​93; toolkits for 
93–​95; and trust 93; visuals 101, 
108–​109; written communication 
143–​144; see also social media

strategic communication 3, 5, 11–​12; 
message design 66–​67

Strategic Science Communication 
(Besley and Dudo) 24

strategy 17–​20, 237, 239; assessment/​
evaluation 19, 20–​21, 21; behavioral 
goals 17, 18, 20–​21, 21, 21–​23, 
27, 30–​35; mission 17, 18, 21, 27; 
objectives 17–​18, 20, 21, 23–​24,  
27–​28, 30, 35–​38, 39, 40–​44; 
resistance to 26–​27; resources 18; 
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tactics 18–​19, 20–​21, 21, 24–​26, 28, 
30; vision 17, 18, 21, 27

structure, in-​person communication 
128–​129

Sustained Dialogue 211–​212
Swap, Walter 230
synthesis reports, policymaker 

communication 194
system 1 vs. system 2 processing 10
systematic vs. heuristic processing  

10

tactics 2, 18–​19, 20–​21, 21, 24–​26, 28, 
30, 237; channel 25; communicative 
behavior 24–​25; JAM (“Just A 
Minute”) Tool 125, 125–​127,  
131–​132, 142; message content 
25; Mise en Place Strategy Tool 82; 
source 25; style and tone 25; timing 
25

talks 209–​211
Tamale Lesson, The 92
task talk 227
team communication 5, 219–​221; 

audience analysis 59; conflict 
resolution 230, 233; empathy  
232–​233; experts 231–​232; 
interactions with journalists 178; 
performance assessment and 
improvement 231; shared vision 
and goals 222–​225; success factors 
222–​230; time spent together 
226–​227; trust, psychological 
safety, and collaborative capacity 
225–​226; types of talk 227–​229; 
undermining factors 229–​230; 
written communication 146

Team Science Toolkit, National Cancer 
Institute (NCI) 220

technical infrastructure, message design 
asset 74

TED talks 108, 203, 210
Theory of Planned Behavior 38
Thinking Fast and Slow (Kahneman) 

9, 10
Thompson, Jessica 225–​226, 229
three-​act structure 93–​94
TikTok 151, 153–​154
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U.S. population size 118

valence, theories of emotion 76–​77
video production 155; media 

professionals 180–​182
vision 17, 18, 21, 27; Mise en 
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visuals 101, 108–​109; and AI  
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