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We have to know what we are up against.

As science communicators — publishers, editors, communication 
organizations, scholarly and scientific societies, and authors — we are 
dealing with an increasingly skeptical public. Attitudes toward science and 
scholarship are shifting all around the world, and, in countries like the 
United States and in parts of Western Europe, are becoming increasingly 
dismissive. We have parents refusing to vaccinate their children because of 
a false fear of autism. We have teachers giving equal airtime to evolution 
and creationism. We have public figures disregarding the accepted science 
on climate change. We have misleading phrases like “frankenfood” to 
contend with.  

As the people involved in helping others to understand science and to bring 
the results of research into their everyday lives, we need to understand 
what is driving the skepticism, and we need to understand how to overcome 
it.  Research is changing everything. It is making the planet stronger, people 
healthier, and lives better. When we are successful in advancing research 
and helping it make its way into practice and into the public consciousness, 
the world benefits.

As scientific and scholarly publishers, we take very seriously our obligation 
to bring scientific discovery and scholarship to the widest possible audience.  
We are committed to communicating research not just across the research 
community, but to practitioners and the general public.  

To help us do that, we began to explore how research takes hold among 
people outside of the research community. We read about the psychology 
behind curiosity and skepticism. We asked questions about scientific 
literacy and communication in our current cultural context. We considered 
the stereotypes surrounding science and the impact those might have on 
people who do not frequently engage with science.  

In the process, we learned a lot. Being big believers in the notion that 
knowledge is more powerful when shared, we put together this report to 
do just that: share with our partners and other members of the research 
community what we learned along the way.  

Inside, you will find a range of topics covered.  Chapter 1 takes you through 
the research communication ecosystem, addressing how research is shared 
and translated, how researchers perceive their role in the translation 
process, and some of the key players in the communication ecosystem.  
It ends with a tour of some of the science education approaches around 
the world and sets up a discussion about how early science education 
contributes to population-wide scientific literacy.  Chapter 2 picks up that 
theme, and explores how to cultivate scientific literacy.  It addresses what 
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Introduction

As the people involved 
in helping others to 
understand science 
and to bring the results 
of research into their 
everyday lives, we need to 
understand what is driving 
the skepticism, and we 
need to understand how to 
overcome it.  



makes up a scientifically literate population and strategies for sparking 
curiosity and wonder, which we believe to be the building blocks of science 
education.  Chapter 3 deals with overcoming public misinformation, 
touching on how and why misinformation comes to exist, approaches to 
combating misinformation, and the benefits of adding context to scientific 
information and visualizations.  Chapter 4 builds on the idea of audience 
from the first three chapters and explores the role format can play in 
opening up the door to increase access to research.  

Throughout the text, you will find some observations on potential impacts 
for scientific and scholarly societies.  As the world’s leading publishing 
partner for scientific and scholarly societies, we began this research with 
those organizations in mind. The observations, though, may be relevant for 
any organization looking to communicate research results.  

Our learning is far from complete, of course. We expect that this will be the 
first in a series of communications about the research translation process 
and how we can work together to further drive the adoption of research 
into practice and into the behavior of people everywhere. We also hope that 
other individuals and organizations will similarly share their perceptions 
of how we can all work together to ensure the widest possible adoption of 
research discovery.  

What we are up against is daunting.  By working together, though, we are 
more than capable of overcoming those challenges and helping research 
continue to change the world.

We need to close the gap 
between what science is 
communicated and what is 
understood by the public. 
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Good research and scholarship builds upon the work that came before it, 
deepens our understanding of the world and of ourselves, and can lead to 
changes that improve our lives. Given this vision, and the amount of money 
invested in research by governments and private sector organizations, 
research translation is essential to creating impact from research and to 
identify further areas for improvement and development.

Morris defines research translation as the timely realization of the benefits 
of research (510). Effective research translation makes for better-informed 
scientists and policy makers. It creates an educated and therefore 
empowered public. The activity of knowledge translation and its relative 
success, however, are rarely considered and even more rarely incentivized. 
What does it take for research to be meaningfully translated and shared? 
How should it be shared, and with whom?

Understanding the system in which scientific communication occurs is critical 
to creating research impact.

Knowledge Translation and Research 
Sharing

This chapter explores: 

1) The process of research sharing 
and translation, 

2) Researchers’ attitudes toward 
driving knowledge translations, 

3) The key players in the 
communication ecosystem, and 

4) Different approaches to science 
education in places around the 
world.
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CHAPTER ONE

The Communication Ecosystem
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“If you’re a researcher working 
in an area, you are living and 
breathing and publishing for a 
specific community. You’re not 
publishing for the entire world 
— you’re publishing for your 
community.”

Editor Pippa Smart highlights the gap 
between the perceived expectations 
of researchers by the public and what 
researchers perceive their role in 
translating research to be.

See appendix for more on survey overview and 
methodology.

CHAPTER ONE The Communication Ecosystem

Who Translates Research and How? 

Researchers, communication groups, and scholarly organizations can all 
translate knowledge for less specialized audiences. According to Grimshaw, 
the most appropriate messenger can vary according to the target audience 
and research knowledge being transferred (3). What research is shared, 
how it is shared, who shares it, and who they share it with are largely 
specific to each research community. No matter the subject area, however, 
it is essential to know the target audience and potential barriers to their 
understanding of the research (3). Opinion leaders who understand the 
knowledge, attitudes, and social norms of their peer group can be especially 
successful knowledge translators, but their success is dependent on the 
existence of intact social networks within professional communities (7). 

We conducted an independent research project to gather insights into how 
well researchers think the public understands their work. As part of this 
study (entitled Perceptions of Public Trust in Science and further described 
in the appendices), an overwhelming majority of the researchers surveyed 
believe that they are responsible for helping the public to understand and 
accept new information. Despite that, there is little emphasis on these kinds 
of activities within the academic community. 

In an interview with Wiley, Pippa Smart, editor of Learned Publishing, 
highlights that researchers are not publishing for the entire world, but for a 
specific community of experts, meaning translating their work for the public 
is an additional step in the process.

Additionally, Alberto Cairo, Professor of Professional Practice at 
Miami University, argues that because scientists are not recognized or 
compensated for their public outreach, they do not make it a priority.  
“It’s damaging. It increases the gap between society and research.”

87%

Is it the responsibility of researchers to 
help the public understand and accept 
new information that challenges their 
existing beliefs?

Yes I don’t know No

6%
7%
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Finding a Shared Scientific Language 

In order to communicate successfully, we need a common language, but 
often, the meanings of words within the scientific community are different 
than their meanings to the general public. A common example of this is the 
word “theory,” which in scientific jargon refers to an explanation of some 
aspect of the natural world, based on evidence and confirmed through 
observation and experiment. To the general public, however, a theory is no 
more than speculation or an idea. Other words, such as uncertainty, error, 
and bias, are all embedded in the scientific lexicon but carry different public 
meanings (Physics Today).

Shared languages and shared context are critical for effective 
communication. But before communication comes interpretation. When 
a scientist analyzes a data set, they are making interpretive decisions and 
drawing conclusions. Once that research is translated to wider audiences, 
the interpretations and insights are taken to be fact by a public that does 
not universally understand the process. In practice, this can mean that we 
conflate the concept of “fact” with the interpretation and communication of 
facts. The below process highlights just a few of the various translation and 
interpretation steps involved in science communication: 

CHAPTER ONE The Communication Ecosystem

Evidence Translation
Interpretation
by Researcher

Interpretation
by Audience

At each stage in this process, the language changes. Even when we are 
seeking to clarify, the process itself can cause key meaning to be lost along 
the way. 
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When the general public receives scientific information, the degree to which 
they understand the difference between evidence and how evidence has 
been interpreted by the source of the information is varied. Garrett argues 
that individuals make decisions about whether or not to trust information 
by examining the source. Garrett also says that the public will uphold the 
beliefs of their ideological groups even where those beliefs are inconsistent 
with facts, as argued by fact-checkers, scientists, or journalists (332). 

The public also often seeks out news that reinforces their beliefs, which we 
will explore in Chapter Three. Critically, the lack of shared linguistic context 
between scientists, journalists, and the public leads to a news environment 
where information sources can claim objectivity by using scientific language 
in misleading ways. 

When communication is not built on a shared linguistic foundation, and 
when the context of information as either objective evidence or subjective 
interpretation is unclear, trust erodes. 

However, it can be a challenge to explain all of the steps of analysis and 
interpretation that go into the scientific process. In order to translate 
research to wider audiences, we need to use language that makes sense to 
those unfamiliar with the nature and jargon of research.

Cutting through multiple interpretations to the most relevant information 
of interest to the general public can be daunting without a shared linguistic 
context. But it remains essential to share evidence outside the world of 
research with the people and the communities it will ultimately impact. 

CHAPTER ONE The Communication Ecosystem
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Sharing Research Outside the Scientific 
Community 

There are a variety of methods that knowledge can be shared between 
different communities, and in reviewing these models, Morris finds that 
knowledge translation is more likely to be successful if an assessment of 
the likely barriers and likely facilitators informs the choice of strategy (509). 
We have to know our audiences, their comfort level with research, and 
their willingness to engage with it. There is no one way to solve this puzzle, 
but Morris argues that a key step is to require stakeholders in the research 
process to agree on definitions, key stages, and measures of sharing. 

The internet has given scientists access to communities all over the world, 
but there is little evidence to suggest that it has actually increased research 
translation. Take Twitter for example: Ke et al. found that scientists used the 
social media platform for personal rather than professional purposes, much 
like the rest of the general population. Further, Ke found that discipline-
based communities tended to interact with one another in assortative 
mixing patterns, rather than communicating with new audiences. While 
social media can serve as a tool to improve research translation, it does not 
stand as a solution on its own without a motivated research community 
using it for the purpose of knowledge translation.

 

Measuring Research Impact 

Research impact, which here means the implementation of evidence 
into practice or public knowledge, is a key desired outcome of science 
communication. Ultimately there is a lack of conclusive evidence for the 
amount of time it takes to see the impact of research. Some studies suggest 
the lag in research impact could be as long 17 years, although Morris argues 
that this analysis ignores other complexities and needs to be examined 
further. Regardless of the measured lag time in research impact, it is 
clear that realizing the practical benefits of research takes much too long, 
obscuring investment decisions and risking a waste of effort within the 
research community (Morris 510).
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When examining the communication ecosystem, we must not only look 
at what is being shared and how it is being shared, but also at the various 
participants that produce and consume the information. 

The Media as Gatekeepers 

The media, and within it individual journalists, is the most common group 
involved in knowledge communication. Journalists provide the public 
with access to experts and research that might otherwise be inaccessible.  
Reich describes journalists as “interactional experts” who specialize in the 
expertise of other experts, keeping them between the pole of audience and 
the pole of story (348). In an ideal interpretation, journalists’ ultimate goal 
is to explain new information to the public in a way that is comprehensible 
and compelling. We expect journalists to be objective, but objectivity can 
have several interpretations, including neutral, accurate, or fair (Graves 
521). Moreover, the expectation that journalists will interpret science in a 
truthful and objective way puts great pressure on the media, without giving 
consideration to the other influences at hand.

The Complexities of Fact-Checking

Various levels of fact-checking are a standard journalistic practice, but more 
recently fact-checking has also become a public activity. Journalists now fact-
check presidential speeches and post their findings for the reader to trace. 
What was once an activity done quietly in the newsroom has now become 
part of the news itself. It is expected that journalists fact-check their stories, 
but what does that process fully entail?

There are five main stages to fact-checking: choosing claims to check, 
contacting the speaker, tracing false claims, working with experts, and 
showing your work. Choosing which claims to check relies on assumptions 
made by the journalist about which information is true, as known by the 
journalist, and which requires further investigation. Unchecked, a journalist’s 
own bias can come into play. In tracing false claims, a journalist must be 
well equipped to identify valid facts versus beliefs or opinions. Consulting 
experts has become an essential practice, with the rise in reliance on 
academic experts increasing sevenfold over the past four decades, in large 
part — 90 percent — at the initiative of reporters (Reich 334). 

Main Players in Knowledge Sharing

CHAPTER ONE The Communication Ecosystem
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Experts are used to increase the validity of a story, but journalists introduce 
potential bias when picking experts from specific regions or institutions. 

Critics of fact-checks say it practices false equivalencies — that the process 
tries to offer decisive factual answers on subjective questions. Alternatively, 
fact-checks can imply a consensus on what the general opinion is (Graves 
519). None of this is to say that the overall process of fact-checking is invalid. 
A mindfulness of the process and personal biases amongst both journalists 
and the public can provide a clearer overall understanding of the relevance 
of knowledge and its impact on a community.

Relying on the media to objectively report on research not only puts a strain 
on individual journalists, it also creates opportunities for mistakes and 
interpretation bias. Should editors and journalists cover the stories that they 
consider important knowledge to share, or stories that will be of interest to 
readers? Often the reality falls somewhere in between the two. 

With the move to online media, the influence of the audience is also 
growing, particularly in instances where audiences can share feedback 
through the comments section. Lee found that journalists use comments in 
online news reporting as a diagnostic of public opinion and topics with more 
clicks in the past tend to be covered more often (438). 

Nearly half (48.65 percent) of researchers we surveyed on perceptions of 
science communication do not think that journalists successfully identify 
the larger scientific context for new research. This suggests that researchers 
lack trust for journalists’ ability to report on research in a comprehensive 
way. And it is not just researchers who feel skepticism about the reliability 
of media coverage. In fact, the Pew Research Center reported that two-
thirds (67 percent) of Americans report that they get at least some of their 
news on social media — with two-in-ten doing so often. With the authority 
of traditional media in question, audiences are turning to each other to find 
trusted information.

Giving audiences the news they want rather than objectively considering 
what information they actually need can marginalize stories and jeopardize 
some of the social functions of journalism, such as informing the public and 
bridging the gap between research and the public.

Audience feedback is now 
faster, more automatic, 
more inclusive, more 
comprehensive, and more 
public (Lee 438).

The Influence of Audience

CHAPTER ONE The Communication Ecosystem
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Confirmation bias occurs when individuals want to feel validated and 
avoid emotional discomfort from cognitive dissonance. 

Implicit attitude, much like a gut reaction, prompts an approach and 
then avoid response when a consumer is confronted. 

Explicit attitude is an ideology or opinion that is prompted by 
processes of validation.

Object-based selection occurs when a consumer must decide 
whether to engage with a news item.

Position-based selection shows how the balanced depiction of the 
object aligns.

1

2

3

4

5

The biases that can influence journalists’ research reporting is a well-studied 
phenomena, termed “media-related selection.” Media-related selection is an 
umbrella concept for selection processes including gatekeeping, selective 
exposure by audience, and news sharing on social networks (Arendt 723). 
Gatekeeping in particular plays a critical role in determining what research 
will be publicized and shared with a wider audience. 

Although gatekeepers are by definition inherently biased, they are likely 
to be less biased than media consumers generally because they hold a 
level of awareness around their own responsibility as gatekeeper (Arendt 
723). Unlike gatekeepers, consumers are conflicted with a variety of biases 
which, when left unchecked, can heavily influence how and which media is 
consumed. Arendt identifies five different influences which make up how a 
consumer evaluates what news is valuable and worthy of consuming, and 
what is not.

Audience Bias

CHAPTER ONE The Communication Ecosystem

 Strategies for Evaluating News
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Role of Journal Editor 

Journalists and news editors play a large role as gatekeepers, but journal 
editors also have a significant part to play early on, deciding which 
manuscripts to publish and which to reject. Pippa Smart, editor of Learned 

Publishing, notes that she sees a split between editors on what they see their 
role as a gatekeeper entails:

There is no universal system for research selection. Regardless of the role 
an editor chooses to take, Smart knows that as an editor, “I’m in a position 
of power.” With the pressure to publish so high, researchers may be less 
likely to openly question the decisions of the editor in regards to their 
manuscript. The authority and expertise of the journal editor is assumed, by 
both authors and the public, however as Smart notes, inconsistencies and 
bias are present even at the earliest stages of research dissemination.

At least 50 percent of all the editors I train would see that their role is simply 
approving what the reviewers — who are the specialists — have said. It’s the 
author’s responsibility, not mine [the editor’s]. There are other editors who take 
it upon themselves to do a lot of language editing — not only helping the authors 
but also helping the journal, because if it’s more understandable, it will raise 
the impact of the journal.

CHAPTER ONE The Communication Ecosystem
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To fully understand how a consumer evaluates the quality and validity of 
information, it is also useful to examine how they perceive expert opinions. 
Expert opinions have become an essential part of any news story — to offer 
validity and a source to support observations and conclusions. McKnight 
found that consumers can distinguish between expert and non-expert 
sources of science communication at the moment of evaluation, including 
nuances based on area of expertise, but consumers do not go back to 
check their knowledge of scientists when their expectations are violated. 
This can have negative implications when it comes to the dissemination of 
misinformation, as we will explore in Chapter Three. 

Smart echoes McKnight’s conclusion, advising, “Expect everything you 
read to be wrong and look for it to prove that it’s right, not the other way 
around.” 

Even if the journalist and news editor get the story right, it falls on the 
consumer to be aware and self-reliant when checking biases toward 
information and media outlets.

The communication ecosystem is complex and changing constantly, with 
new media formats and greater access to anonymity when publishing news 
pieces. The influence of consumers and audiences continues to grow, and 
with fewer journalists specializing in science-related disciplines, there are 
new challenges to knowledge translation. 

Experts and the Consumer

An individual who 
intentionally checks their 
memories of a scientist 
when they think the 
scientist may not be an 
expert on the topic is 
much more likely to catch 
potential misinformation 
compared to an individual 
who passively accesses 
their memories when 
they think a source is an 
expert on the disseminated 
science information 
(McKnight 569).

CHAPTER ONE The Communication Ecosystem



Science education varies around the world both in terms of underlying 
values and instructional philosophy, which likely has an impact on general 
scientific literacy. The Organisation for Economic Co-operation and 
Development (OECD) focused on science in its most recent Program for 
International Student Assessment (PISA) in 2015, and students from the U.S. 
scored just slightly above average in science performance and well below 
those in many other economically developed countries such as Canada, 
Australia, and Japan. The U.S. came in at number 25 out of the 72 countries 
included in the survey, while the United Kingdom is at number 15. In even 
lower-performing regions, including countries in South America, Africa, and 
the Middle East, achieving scientific literacy is challenged by a pervasive lack 
of resources and poor infrastructure for education as a whole, let alone for 
science specifically.

Top Five Countries for Science Performance

 Singapore

 Japan

 Estonia

 Finland

 Canada
Source: OECD, PISA 2015

Science 
Education 
around the 
World

1

2

3

4

5
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The U.S. came in at number 
25 out of the 72 countries 
included in the survey, 
while the United Kingdom 
is at number 15.



The Japanese educational system is world-famous, and students from 
Japan consistently rank at the top on international measures of student 
performance in many subjects. The curriculum in mathematics and science 
is particularly demanding, and Japan ranks second only to Singapore in the 
2015 PISA Average Science Scores. 

Science is one of several compulsory subjects for Japanese students in 
primary school and secondary school. Classroom time is based on “whole 
class teaching,” meaning students are generally all working on the same 
thing at the same time. Rather than lecture, students are expected to learn 
by doing, as well as learn from their peers, so small group work is common. 
There is also an emphasis on understanding correct and incorrect answers 
in order to help students grasp the underlying concepts and apply them in 
unfamiliar contexts. 

Finland’s National Core Curriculum contains very little detail compared to 
curriculum guidelines in many other countries, and encourages teachers to 
focus on developing students’ creativity and innovation skills. Teachers are 
largely responsible for selecting their own teaching materials and lesson 
plans. 

Overall, Finnish classrooms emphasize learning through doing, 
collaboration, creativity, and problem-solving skills. Teachers aim to 
personalize lessons to fit their classrooms, as well as offer students 
individual attention. Interestingly, Finnish students receive fewer hours 
of actual instruction than students in any other OECD country, allowing 
teachers to spend more time designing lesson plans. Science education 
in Finland is part of a national basic education program underpinned by a 
philosophy that emphasizes good citizenship and equity.

CHAPTER ONE The Communication Ecosystem
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Japan

“To enable pupils to become 
familiar with nature and to carry 
out observations and experiments 
with their own predictions, as 
well as to develop their problem-
solving abilities and nurture 
hearts and minds that are filled 
with an affection for the natural 
world, and at the same time, to 
develop a realistic understanding 
of natural phenomena, and to 
foster scientific perspectives and 
ideas.”

- Japanese Ministry of Education, 
Culture, Sports, Science and 
Technology-Japan, Elementary School 
Science Curriculum Objectives

Finland

“Basic education supports pupils’ 
growth as human beings and as 
ethically responsible members of 
society and provides them with 
the knowledge and skills they will 
need in life. Education promotes 
civilization and equity.”

- Learning and Competence 2020: 
Strategy of the Finnish National Board 

of Education



Science curriculum in the U.S. is based on the Next Generation Science 
Standards, released in 2013 in part due to concern over the country’s 
slipping PISA academic performance scores. According to discourse analysis 
by Hoeg et. al., like many other recent educational reforms in the U.S. the 
NGSS focus on performance as the primary measure of scientific knowledge 
and emphasize the importance of preparing students for STEM professions. 

The standards are prescriptive and highly detailed, and according to 
Hoeg’s analysis they also decontextualize science from the everyday lives 
of students and teachers. Among other impacts, this may make scientific 
understanding more challenging for students representing marginalized 
groups which make up the increasingly diverse U.S. student body.

PISA 2015 results rank Brazil significantly lower than the OECD average 
in Science and Mathematics performance. Brazil’s science education is 
beset with the fundamental challenges to its entire educational system —
infrastructure is poor, resources inconsistent, and the standards system as it 
currently exists is relatively new. In 1996, the National Education Guidelines 
and Framework Law established the requirement for a common national 
basis for curriculum in primary and secondary education in Brazil. 

While there is government recognition of the importance of science 
education and encouragement for students to pursue its study, according 
to UNESCO there is also a shortage of teachers in STEM fields. In fact, many 
Brazilian students seeking quality higher scientific education are encouraged 
to leave the country. In 2011, Brazil launched the “Brazil Scientific Mobility 
Program” (formerly “Science Without Borders”), a national program that 
gave STEM scholarships to promising Brazilian students so that they could 
attend top universities elsewhere and then return to Brazil to finish their 
studies, partly in an effort to increase the number of PhDs in the country. 

United States

Brazil

CHAPTER ONE The Communication Ecosystem
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“A high-quality science education 
means that students will develop 
an in-depth understanding of 
content and develop key skills — 
communication, collaboration, 
inquiry, problem solving, and 
flexibility — that will serve them 
throughout their educational and 
professional lives.”

-Next Generation Science Standards, 
U.S. Curriculum Guidelines

• To promote scientific research 

• To invest in educational 
resources, allocated both within 
Brazil, and internationally 

• To increase international 
cooperation within science and 
technology 

• To initiate and engage students 
in global dialogue.

- Goals of the Brazil Scientific Mobility 
Program



Role of the Scholarly and Scientific Society

Scientific and scholarly 
societies play a critical 
role in the communication 
ecosystem. They are 
instrumental in disseminating 
a large part of scholarly 
output through their 
journals. But communicating 
widely requires more than 
publishing. As we’ve seen, 
in some circumstances 
it requires translating, a 
common understanding 
of what we’re trying to 
communicate and what 
impact we want it to have. 

CHAPTER ONE The Communication Ecosystem
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Working with other societies and tackling communication 
challenges together can help address shared concerns and identify 
new opportunities. Even further, collaborate with other types of 
organizations — journalistic, media relations firms, societies dedicated 
to journalism — to find ways to improve how research is communicated 
to audiences beyond the research community.

Your members are at the heart of the research community. They are 
often the primary producers or readers of science and scholarship, and 
they often play key roles in communicating research either to students 
or to other adjacent communities. Resources that can help them 
translate their work and make them more aware of their own internal 
bias might help to bridge communication gaps. 

As gatekeepers of the research and scholarship that is published, it is 
critical that we are all aware of our bias. Consider peer reviewer training 
or editor workshops that focus on bias and accessibility to help draw 
attention to gatekeeping and interpretive bias.

Take a collaborative role in communication

Support your members’ communications

Raise awareness for gatekeeping bias 



Cultivating scientific literacy is as emotional an activity as it is practical. 

The International Center for the Advancement of Scientific Literacy describes 
scientific literacy as a person’s ability to ask, find, and determine answers to 
questions using evidence-based skills. 

Scientific Literacy 

Underpinning these definitions is the conviction that curiosity — the drive 
to ask questions and seek answers — is essential for scientific literacy. 

In a survey of more than 500 scientists, Michigan State University 
found that scientists believe that curiosity and honesty are essential 
characteristics for successful scientists and the scientifically literate. 
However, this consensus does not always inform the practice of 
science education. Despite the fact that 94 percent of those in the 
MSU study think curiosity can be learned, educational systems do not 

always take the time to cultivate those underlying values. 

This chapter explores: 

1) What makes up a scientifically 
literate population, 

2) The effect of curiosity and 
wonder in enabling scientific 
literacy,

3) Strategies for sparking curiosity 
and wonder for science in 
everyday life, and 

4) How portrayals of science in 
the popular media contribute to 
scientific literacy.
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CHAPTER TWO

Systemic Wonder and Scientific Literacy

The National Academy of the Unites States goes further, defining scientific 
literacy as:

The ability to ask, find, or determine answers to questions 
derived from curiosity about everyday experiences, 

The ability to identify scientific issues underlying national and 
local decisions and express positions that are scientifically and 
technologically informed,

The ability to evaluate the quality of scientific information on the 
basis of its source and the methods used to generate it,

The capacity to pose and evaluate arguments based on evidence 
and to apply conclusions from such arguments appropriately.

1

2

3

4



Scientific Literacy in Context 

Scientific literacy is a mode of thinking and understanding the world, but 
scholars agree that it does not exist in isolation. As Dan Kahan pointed 
out in a 2012 article on climate change, belief in scientific topics is often 
determined by the values of our communities  (qtd. in Lombrozo). The 
ability to comprehend quantitative information will not mean much if a 
person does not want to believe it. 

Lombrozo goes on to state that it is actually scientific literacy in conjunction 
with political, religious, epistemic, and other beliefs “that shape our actual 
decisions and our engagement in civic life.”

Prevalence of Scientific Literacy 

There’s no universal measure of scientific literacy, and therefore no 
consensus into how scientifically literate the public is. In the United States, 
a 2015 Pew Center poll found that 66 percent of the American public was 
scientifically literate. 

Conversely, a 2008 poll by the ICASL revealed that 53 percent thought early 
humans were alive at the same time as dinosaurs. 

As part of our Perceptions of Public Trust survey, we asked a selection of 
researchers whether they thought the majority of the public around the 
world has the necessary skills of scientific literacy. Only 32 percent thought 
that the public had the ability to ask questions and determine answers 
about everyday experiences using evidence, and only 23 percent thought 
the public could evaluate the quality of scientific information.

20

CHAPTER TWO Systemic Wonder and Scientific Literacy

 See Appendix for Survey Overview and Methodology 

0

The ability to evaluate 
the quality of scientific 
information -58.68%

-5%-36%-59% -22%

Disagree
(-75%)

Agree
(75%)

The ability to ask questions 
about everyday experiences 
and determine answers -5.37%

The ability to express opinions 
that are scientifically informed 
-36.12% The capacity to pose and 

evaluate arguments based 
on evidence -22.39%



The degree of difference between various polls and studies indicates 
the challenge of the evaluation of scientific literacy. As we explored in 
the previous chapter, science education varies widely as well. Different 
assessments lead to different measures of success for science education 
and scientific literacy. 
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Equity and Inclusivity 

Issues of equity are at the center of many education debates, including 
those related to scientific literacy. Equity issues in science learning are fed 
by equity issues in science itself. Who can do science? Who controls scientific 
inquiry? 

Dawson suggests there is value in recognizing difference and diversity. 
Making science and science learning engaging to everyone and helping to 
support equity in science education will in turn lead to greater scientific 
literacy (539). 

Pulling from social justice research, Dawson defines three areas where the 
culture and context of scientific knowledge can be changed.

Dawson goes on to analyze science television, and how it addresses issues 
of access in order to support a more equitable scientific literacy. She found 
that television reinforces a closed system of access, providing a narrow view 
about who controls science (541). 

Girls and minorities especially, still do not think science is relevant to them 
(Dawson 543). Even shows like SciGirls on PBS in the United States, which 
actively supports the pursuit of science for girls, are more the exception than 
the rule, according to Dawson. 

Infrastructure
Are people able to access a field, and the 

resources and practices within it? 

Literacies
Are we interpreting critical literacies 
with an eye toward inherent power 

structures? 

Community Acceptance
Does the research community welcome 

outsiders? Do we understand the needs of 
marginalized groups? 



Curiosity and Wonder
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The ICASL study held that curiosity is the top indicator of a good scientist. 
In a meta-analysis published in Perspectives on Psychological Science, von 
Strumm reinforced this point. Based on data from 200 different studies 
(encompassing 50,000 students) she found that conscientiousness and 
curiosity had equally big positive effects on academic performance, 
including traditional measures of intelligence.

Curiosity for science learning can be curbed by societal and cultural 
expectations around who “likes” science and who does not. We are all 
influenced by the expectations of our communities, and when science, or 
media depictions of science, do not welcome girls or minorities, their natural 
curiosity for science may be diminished (Dawson 544).
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“I’m a strong believer in the importance of a hungry mind 
for achievement, so I was just glad to finally have a good 
piece of evidence. Teachers have a great opportunity to 
inspire curiosity in their students, to make them engaged 
and independent learners. That is very important.”

- Sophie von Strumm, University of Edinburgh



23

CHAPTER TWO Systemic Wonder and Scientific Literacy

The Role of Curiosity 

In Chapter One, we gave brief overviews of select educational systems 
around the world. In many, success focused on assessment or on retention 
of concepts. But countries like Finland prioritize curiosity.  Whether bottom-
up curiosity, when a novel event results in a desire to explore, or top-down 
curiosity, involving the intentional search for novel stimuli, curiosity impacts 
us on personal and interpersonal levels (Kashdan 140). 

In a study on interpersonal impacts of curiosity, Kashdan concludes that 
curiosity is linked to greater tolerance, noncritical attitudes, unconventional 
thinking, and even the initiation of humor. 

In many ways, curiosity is a coping mechanism. A curious person is better 
able to handle unwanted emotions or thoughts, as they are simply the start 
to questions and new discoveries. A curious person is also more likely to 
seek out the new, and is more accepting of conflict between what they know 
and contradictory information.

As we will explore in later chapters, the nature of curiosity makes it a key 
indicator of whether an individual is susceptible to misinformation. Kashdan 
shares that “curious people are less likely to prematurely commit to initial 
ideas and perspectives. In fact, there is evidence that the need for structure 
and cognitive closure are not only inversely related to curiosity, but reside at 
the other end of the continuum,” (143). 

In our Perceptions of Public Trust in Science study, curiosity ranked in 
the top three attributes behind critical thinking skills and knowledge of 
concepts. The research, however, suggest that curiosity is foundational to 
both critical thinking and knowledge acquisition. People must seek in order 
to learn, and developing the skills to think critically comes from questioning 
the world around us. 

Critical thinking skills

Knowledge of scientific concepts

Curiosity about the world around you

Ability to problem solve

Observation skills

Desire to work with others

28%

25%

16%

14%

12%

5%

Top attributes for scientific literacy
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Systemic Wonder 

On the other hand, wonder may also have educational value when it comes 
to scientific literacy and an increased understanding of the world. 

Whereas curiosity sparks inquiry, wonder is an experience. Says Schinkel, 
“curiosity implies the realization that there is some particular thing one does 
not yet know, but it doesn’t foreground the question of the general extent of 
one’s current knowledge (or ignorance) the way wonder does,” (542). 

In other words, curiosity familiarizes the novel and wonder de-familiarizes 
the known. Educationally speaking, wonder is critical for making us aware of 
the limits of our understanding. Wonder implies a drive to know meaning, 
but Schinkel also describes how deep wonder often translates into a love of 
the world and a sense of awe (549). 

With wonder comes a desire to understand the world and ask questions. We 
should not, according to Schinkel, “be misled by the fact that deep wonder 
may render us speechless, because this should not be taken to mean that it 
blocks all speech, all efforts at articulation,” (550). 

Perhaps wonder, and even curiosity, are paradoxical to contemporary 
education practice, especially in the Western world. In practice, education is 
about knowing and naming phenomena, whereas wonder is about the thrill 
of engaging with the world around us. 

Global scientific literacy, however, would likely benefit from connecting 
the two, fostering a love of learning and a hunger to know more with how 
science integrates with in our everyday lives. 

“Wonder de-familiarizes 
the familiar, making it 
appear in a new light, as 
if seen for the first time.” 
(543)



Embedding Science in our Lives

CHAPTER TWO Systemic Wonder and Scientific Literacy

Fostering curiosity and wonder is essential for a scientifically literate public. 
Equally important is normalizing science and embedding it into the daily 
lives and understanding of the public. 

Local Community 

We know that local communities play a large role in shaping our ideologies, 
beliefs, and perspectives on the world. But education research and 
education practice are very disparate. In many cases, research that has 
the potential to transform educational practice takes place far away from 
classrooms. 

Enabling translational research and partnerships between researchers 
and practitioners, Brabeck asserts, can help mitigate fragmentation. It is 
essential, Brabeck goes on, that research about how children learn is used 
in training teachers, who can then better prepare the next generation of 
scientifically literate, civically engaged learners. 

Dr. Fouad Abd-El Khalick, Professor and Dean of UNC Chapel Hill’s School 
of Education, agrees. In our interview, we heard firsthand how community 
partnerships were essential for putting research into practice:

“School as the unit of change is problematic. Education reform happens 
in a community, not just at a school. Schools are systems built within 
communities with economic, cultural, socioeconomic elements.”

Dr. Abd-El Khalick went on to describe an example of the power of 
partnership through a re-imagined egg drop experiment. The classic egg-
drop instructs students to create structures that will protect an egg from 
cracking after being dropped from various heights. In partnership with 
a research team, the local community came together to support science 
education. Students dropped their eggs from firetrucks, engaging the 
local fire department and including a component of fire safety education. 
Students were asked to articulate research questions, and observe their 
designs in action so they could change and improve their work. The entire 
community attended the egg drop, supporting the students, the school, and 
the impact that science education can have on a community. 
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Storytelling in Science 

Another powerful tool to embed science in our everyday lives is storytelling. 
Humans respond to narrative, and retain stories at a much higher rate than 
facts. In fact, a foundational 1969 study found that recall rates were below 
20 percent when people were asked to memorize a string of words, but 
above 90 percent for those who created a story as a tool to remember the 
words (Brown).

Stories are a way to bring an individual into scientific practice, making it 
relevant and personal. As Brown outlines, the Transportation-Imagery 
Model refers to the act of bringing a listener, reader, or viewer into the 
world of the story. In this state, the storyteller can change attitudes and 
beliefs as the real world “fades into the boundaries of narrative.” 

Stories broaden horizons, and engaging via story on science-related topics 
may undermine any disconnect with science. 

Brown shares a few tools for changing the language in science storytelling 
from normative to narrative (see icons to left).

Brown further points out that stories are about change. They are about 
worlds transforming, and about how the protagonist grows to understand 
the world. For science-based stories, the fact that an audience may be more 
perceptive to transformation can support the public’s understanding of 
science and the public’s acceptance of science as a force for change. 

Liz Neeley, Executive Director of Story Collider, points out that it can be 
a challenge to encourage scientists to engage in storytelling because, 
especially in the natural sciences, they are trained for objectivity. There 
is a perception that in terms of reputation, storytelling may not be taken 
seriously. 

She goes on to note: “Storytelling can also be uncomfortable because they 
have to talk about themselves. But science is collaborative, we’re all standing 
on the shoulders of giants. It’s one of those experiences that takes courage 
and it’s very personal, but once they do it, most scientists get excited.”

Neeley describes how scientists, once they are presented with evidence of 
the effectiveness and persuasiveness of storytelling, are more eager to try 
and share their personal stories about science.Be precise in storytelling

Find the minute details

Activate the senses

Science storytelling tools



Role of the Scholarly and Scientific Society
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Ensuring that the science, 
scholarship, and innovation 
community continues on 
into new generations means 
fostering the development 
of the next generation of 
scientist, scholars, and 
innovators — one that is more 
diverse than ever before. 
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Societies are in a powerful position. The strength of your collective voice 
can shape the future of research. Encouraging the next generation to 
engage with knowledge, to be curious, to marvel at the world around 
them, can be a powerful statement. Furthermore, considering equity 
and scientific literacy, strategies that promote diversity and an inclusive 
community can strengthen the foundation of science, and ensure that a 
multitude of perspectives, experiences, and research priorities continue 
to work on solutions to our global challenges. 

The research that your members do can have a huge impact on 
local communities. Sponsoring community engagement, bringing 
your members into communities and engaging in discussions about 
what it means to be a scientist and how the work your members are 
doing is affecting lives can engender support for the work they do. 
Encourage questions, showcase the wonder of research in your field, 
and humanize the work that your members do in order to prove how 
important it is to practice, and how important it is to the advancement 
of our lives and our world. 

Advocate for the future of science 

Connect research and practice communities 



The body of research on the impact media representation has on audiences 
is expansive. Representation is particularly important because a lack of 
diversity perpetuates stereotypes and limits the degree to which audience 
members can see themselves reflected in certain types of characters.

The call for mirrors, through which viewers can see themselves reflected 
back, and windows, through which viewers can see someone different 
from them in a new light, in media representation speaks to the need for 
diversity. If we see it in our media, we can aspire to be it in our lives. 

What if there are no scientists in popular media who are like us? What if the 
way science is depicted does not feel relevant to our lives? 

In the 1980s and 90s, studies showed that “proportionally more scientists 
are killed than any other occupational group featured on television,” (Nisbet 
587). Experiments frequently went wrong and scientist characters were 
killed when their ambitions exceeded their grasp. 

Today, the quantity of scientists represented in popular media, particularly 
film and television, is on the rise. Popular franchises, including financial 
juggernaut series like the Marvel Cinematic Universe, are more likely to be 
anchored by a scientist leading character. 

On the surface, this seems like a positive evolution for the accessibility of 
science-based role models and public understanding of science. 

 It is possible, though, that the nature of media depictions of science and 
scientist is undermining the impact of research on our society. As Nisbet et. 
al. point out, regardless of the nature of the representation of scientists — 
positive or negative — science itself is consistently characterized as unusual.

This characterization means that in popular media, scientists continue to be 
“outsiders,” not embedded in society. Furthermore, it means that science 
continues to be seen as separate from everyday life, and not relevant to the 
audience’s day-to-day experience.
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“The implication is that 
science is not ‘common 
knowledge.’” (Nisbet 588)

SPOTLIGHT

From Dr. Frankenstein to Iron Man: 
Portrayals of Science in Popular Media 



SPOTLIGHT From Dr. Frankenstein to Iron Man: Portrayals of Science in Popular Media 

Diversity in Popular Media 

Though depictions of scientists might be on the rise in popular media, there 
is still a staggering lack of diversity across gender and racial spectrums. 
Considering that audiences need both mirrors and windows to access role 
models in science and technology fields, the lack of diverse representation is 
a cause for action. 

In an analysis of female scientists in movies released between 1991 and 
2001, Steinke found that most depictions emphasized the femininity of the 
characters and featured romance as a dominant theme (53). Furthermore, 
even though most depictions were knowledgeable, articulate, outspoken, 
and competent, they faced stereotypical reactions from male scientists in 
the films and were frequently challenged for lacking experience (54). 

Depictions of females in STEM fields in popular media is especially critical, 
Steinke points out, as research shows that girls first report a loss of interest 
in STEM subjects around twelve years old, the same age that they report 
becoming more aware of stereotypical gender roles (29–30). 

In several analyses of television programs popular with that critical age 
group, Long found that male scientists significantly outnumbered female 
scientists. Furthermore, minorities were also significantly less likely to be 
labeled as scientists (1). Even if, as Long describes, “gender-stereotyped 
behavior was largely absent in portrayals of scientist characters,” and 
all genders “were portrayed with the wishful identification attribute of 
intelligence,” the lack of diversity still has an impact on the viewing audience 
at a critical juncture (1). 
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SPOTLIGHT From Dr. Frankenstein to Iron Man: Portrayals of Science in Popular Media 

Scientist Stereotypes 

When we explore the nature of the representations of scientists, we are 
still confronted with stereotypical and often contradictory depictions. 
Regardless of the specific stereotype outlined below, all perpetuate 
the cultural myth that science is weird and frightening, powerful but 
dangerous, our salvation yet also our possible annihilation (Nisbet 587). 
Nisbet identifies four dominant stereotypes:

Though these depictions range from positive to negative, and can be 
portrayed to subversive effect, they all reinforce the notion that science is 
not a part of everyday life. 

Diversifying representations of science and normalizing depictions of 
science so that it feels more relevant to wider audiences can have a real 
impact on the public’s perception of science and its role in our society.

Dr. Frankenstein
A scientist who operates outside the 
bounds of normal societal rules. They 
are sinister, socially irresponsible, 
and often mentally unstable. They 
frequently take their science too far, 
with disastrous consequences. 

Powerless Pawns 
A scientist who is manipulated or dominated 
by powerful forces, often big businesses or 
the military. They are often portrayed as 
unscrupulous, willing to do the dirty work. 

Heroes 
A scientist who is a member of an elite class 
of intelligent leaders. They are privileged, 
and depicted as having the answers to all 
questions that could be asked. Though 
respected, they are still seen as separate from 
society, set apart by their intelligence. 

Eccentric & Anti-social 
Geeks 
A scientist who is a loner and isolated 
from the rest of society. They are 
deviations from the norm, the 
stereotypical nerd, and uncomfortable 
interacting with others. 

30



SPOTLIGHT From Dr. Frankenstein to Iron Man: Portrayals of Science in Popular Media 

Case Study: Science in Popular Movies 

We conducted a small-scale assessment, examining the top 10 grossing 
films internationally in 2014, 2015, and 2016 and the stereotypes and 
diversity of scientists in those films. These results reinforce the fact that 
scientists appear frequently in popular movies and franchises; they are 
found as key characters in 56 percent of the films. However, we can also 
see the clear the lack of diversity and persistent stereotypes. 

Though the “Hero” stereotype is 
dominant, the spike in 2015 is due 
to a single movie, in The Martian, 
for which scientists made up the 
majority of the cast. 

There is very little overlap 
between gender and racial 
diversity. In fact there was only 
one example of a female scientist 
who was not white and this 
example came from an animated 
film.

The economic weight of some of these series, and their forthcoming 
sequels, indicate that the media will continue to feature scientists as both 
heroes and villains but more outreach must be done to secure greater 
diversity in representation. 

In addition, this analysis does not explore the accuracy of the science 
conducted in these movies. Greater detail into the validity of science 
experiments and process in these films could lend greater insight into 
understanding gaps between the reality of science and the public’s 
perception of science. 
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Stereotypes in the movies

Gender and racial diversity

2014

2015

2016
Eccentric Geek Heroes

Dr. Frankenstein Powerless Pawns

76%
13%

8%
4%

White

African American

East Asian

Latinx

87% 13%
Male Female

3
2
0
3

3
2
1
4

1
3
0
2

 See appendix for film-by-film descriptions.



In today’s communication ecosystem there are fewer barriers to disseminating 
information around the world. With the connection between source and 
information increasingly blurred, our ability to identify the validity of information 
is challenged. 

Misinformation is not new. Misinformation around scientific research has always 
been rampant. Take, for example, the common perception that we should not 
touch baby birds because their parents will abandon them if they ”smell” of 
humans. In reality, most birds have very limited senses of smell. 

As Moore describes, the “misinformation effect occurs when false details — or 
misinformation — are incorporated into a person’s memory of an event” (992). 
Individuals will often reject new information if it is logically inconsistent with their 
own memories or experiences (Gallo, qtd. Moore 993).

Misinformation is universal because changing someone’s mind is a significant 
challenge. Often audiences resist new information because they do not want to 
have their mind changed. 

Uncertainty between what is known and what is unknown is uncomfortable. 
According to the theory of cognitive dissonance, we experience discomfort in this 
moment of imbalance. Festinger’s foundation theory on the matter also suggests 
that our psychological drive to hold all our attitudes and beliefs in harmony is 

paramount and can cause us to reject new evidence. 

We explored in the previous chapter how curiosity can undermine our need 
to avoid cognitive dissonance, but for many it will always be more desirable 
to avoid uncertainty. When faced with an unknown, Kuang argues, we often 
use uncertainty as a coping strategy and avoid information in order to 
maintain a comfortable position of denial (388).  

When it comes to scientific information, this avoidance can be a challenge 
to overcome, particularly if the evidence in question undermines an 
ideological belief. 

But we live in an information-rich society and avoiding information is not 
always possible.

Why is Misinformation Pervasive? This chapter explores: 

1) Why misinformation persists,

2) The challenges facing universal 
definitions of science and 
pseudoscience, 

3) Approaches to combatting 
misinformation, and

4) The benefits of contextualizing 
scientific information. 
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CHAPTER THREE

Overcoming Public Misconceptions
Misinformation is everywhere and it severely impacts the understanding of 
scientific findings. 
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Ideally we can explore solutions to increase motivations for the general 
public to be actively informed. 

Flynn goes on to describe how directionally motivated reasoning leads 
people to seek information that supports their existing beliefs. This type 
of reasoning also leads people to argue things that contradict their beliefs, 
regardless of evidence. Motivational reasoning, in this sense, represents the 
actions a person might take when experiencing cognitive dissonance. 

Where scientific information meets contradicting ideologies, misinformation 
and science denialism can have a profound impact on how science is 
perceived and the value science is deemed to have in our society. 

Flynn found that ideologies influence how people interpret data. 
Ideologically driven issues, such as gun control or climate change, will have 
differences in interpretation depending on what a person believes, but non-
ideologically driven issues such as data about rashes, will not (132). 

Misperceptions can also distort how we view the world and questions of 
representation. Consensus measures and percentages can be skewed 
depending on dominant belief systems (Flynn 143). Skewing consensus 
measures can make groups connected by common ideologies feel isolated, 
like they are the minority, or strengthened, like they are the majority. 

Though ideology plays a critical role in how science information or 
misinformation is perceived and accepted, there is no consensus among the 
research community about whether particular ideologically-oriented groups 
are prone to directional reasoning. Misinformation affects us all. 

Misinformation is challenging to correct. Fact-based corrections can make 
misperceptions worse, reminders of social differences and empirical claims 
do not appear effective, and affirming a truth is not more effective than 
denying a false claim (Flynn 130–131). 

Flynn identifies a four-category typology for information engagement: 

Inactive informed

Inactive misinformed

Active informed

Active misinformed



Pseudoscience and Science Denialism
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Further complicating issues of misinformation are pseudoscience and 
science denialism. Both have a negative impact on the reputation of science. 
With misinformation so prominent, and the tools to identify scientific validity 
less universal than we might like, it is no wonder that pseudoscience can 
have such a hold over the public’s beliefs. 

The OED defines pseudoscience as “a pretended or spurious science; a 
collection of related beliefs about the world mistakenly regarded as being 
based on scientific method or as having the status that scientific truths now 
have.” 

But there are no clear, agreed-upon demarcation criteria between science 
and pseudoscience within the research community (Hansson). In other 
words, though those in the research community may think they know 
pseudoscience when they see it, this is not always the case. 

Discrediting pseudoscience is critical to overcoming the public 
misconceptions of science. False information permeates many ongoing 
scientific debates, upheld by inaccurate data and rejection of universally 
accepted scientific truths. 

As Hansson describes, the conflict between science and pseudoscience is a 
matter of definition and classification. 

On one side of the conflict is science: a community of knowledge disciplines. 
On the other side is a wide variety of movements and ideologies that are 
in conflict with the results and methods accepted in knowledge disciplines. 
Everything from creationism and astrology to Holocaust denialism, falls 
under the pseudoscience umbrella. 

The criteria separating the two have to be consistent across communities 
of knowledge disciplines and nuanced enough to welcome true scientific 
breakthroughs that sometimes defy belief until further validated. 
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Just a few proposed demarcation strategies are outlined below: 

The intent behind pseudoscience also matters with attempts at 
demarcation. Pseudoscience has a “deviant” intent to “promote standpoints 
different from those that have scientific legitimacy at the time” (Hansson). 
But evaluating intent can be full of pitfalls. Interpretive bias also plays a role 
in this evaluation. Consider the example of Eastern medical practices like 
acupuncture, long considered by the Western scientific community to be 
pseudoscience. The intent is not deviant, simply different. In this, as in many 
other cases, cultural biases play a role. 

Further complicating the research landscape is science denialism. The 
primary objective of this form of pseudoscience is to fight down a scientific 
theory or branch of science by producing false controversies, or claiming 
dissent and lack of consensus where there is none.  

With pseudoscience and science denialism, it is critical that the research 
community evaluate the scope of their work and those attributes that 
uniquely define science. Hansson believes more needs to be done on 
demarcation strategies to build a foundation from which pseudoscience and 
science denialism can be rejected. 

The public is confronted with all of these: pseudoscientific arguments, 
science denialism masquerading under false equivalencies, and valid 
scientific evidence. If they do not have the educational resources and tools 
to distinguish between these, nor the drive to seek truth, then becoming 
informed can seem like an uphill battle. 

Scientific Progress 
Demarcation criteria should not be 
applied to isolated hypotheses, but 
to a whole research program because 
science is iterative. 

Multidisciplinary Progress 
Demarcation criteria should be based on 
whether disciplines are adequately integrated 
with other sciences. 

Multi-criterial approach 
Though no universal list exists, some advocate 
for a demarcation system that includes 
elements like lack of replication, handpicked 
examples, unwillingness to test, disregard 
of refuting information, and explanations 
abandoned without replacement. 

Epistemic Norms 
Demarcation criteria derives from 
scientific ethos of universalism, 
communism, disinterestedness, and 
organized skepticism.
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How Do We Combat Misinformation?

CHAPTER THREE Overcoming Public Misconceptions

Confirmation bias enables misinformation to persist long after there is a 
body of evidence to debunk it, but there are some concrete strategies which 
can help to counteract the power of directionally motivated reasoning and 
communicate science more effectively.

One such strategy is to try to prevent misinformation from taking hold in 
the first place by helping people to distinguish between credible and non-
credible sources. Called the “inoculation” method, or “prebunking,” this 
approach raises awareness about “fake experts” and false balance of media 
coverage wherein equal time is given to conflicting voices (Cook et al.). False 
balance in media coverage can have far-reaching consequences. 

Take, for example, climate change: Cook notes that scientific consensus 
on the topic of climate change is well over 90 percent among publishing 
scientists and relevant peer-reviewed articles, however recent studies 
suggest that the general public’s perception of scientific consensus around 
climate change is much lower, between 57 and 67 percent. Getting the 
message out first and raising awareness among the media about the 
dangers of “balanced” coverage on scientific topics may help to avoid 
similar disconnects in the future between scientific consensus and public 
perception to achieve alignment around key issues.

Demonstrating strong consensus on scientific issues may also help to 
combat misinformation. According to Dixon, the Gateway Belief Model 
suggests that communication that focuses on scientific consensus can 
improve confidence in science. However, Dixon found that focusing on 
consensus appears to be effective only in influencing individuals who 
already hold favorable views towards science. In fact, focusing on scientific 
consensus may activate psychological reluctance in others who believe they 
are being coerced or manipulated toward a certain viewpoint. 

One area in which there seems to be mounting consensus within the science 
communication community is that fighting misinformation with more facts 
is highly counterproductive.
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In a Scientific American blog titled “The Essential Role of Storytelling in 
the Search for Truth,” Lise Saffran argues that the meaning of any set 
of facts is subject to interpretation, and it is part of the task of scientific 
communication to “convey the significance of those data to the people 
outside of your lab — an audience that may and often does have an entirely 
different frame for interpreting the material you present.” Part of that task, 
Saffran writes, is to avoid the temptation to double down on objectivity. 
Instead, cross-cultural communication (in this case, between scientists and 
the public) works best when the focus is on authenticity, subjectivity, and 
personal connection.

As the Executive Director of the scientific advocacy non-profit Sense About 
Science, Tracey Brown has spent much of her professional life exploring 
how to combat misinformation in the public sphere. In an interview with 
Wiley, Brown describes the approach Sense About Science takes: 

It’s important to remember that particularly when it comes to very emotional subjects like 
vaccines, or polarized topics like climate change, you have to move away from the he said/she 
said frame and establish where someone is trying to get to. For example with vaccines, parents 
are trying to reduce harm to their children, so, say ok, let’s look at it from that perspective 
together. Start with the concern or problem the public is trying to solve, and look at (or just ask 
them) what type of reassurance they need. We don’t spend enough time asking people to think 
about their own outlook.

What people say they want and what they actually do are often different. Researchers too! And 
in our personal lives, it doesn’t always matter. A lot of people will use alternative medicine on 
a regular basis, but then when something serious happens they go to the regular doctor, so at 
some level they’re acknowledging that the alternative medicine isn’t effective. But in some areas 
it matters a lot, and the public needs access to good, reliable information…And access doesn’t 
mean the ability to download a bunch of studies, it means having context.

Sense About Science often brokers conversations between researchers 
and public interest groups, and Brown says she thinks there should be 
more attention from the research community as a whole on cultivating 
understanding around mutual concerns: 

Context can be provided in many different ways, and as the public and 
professional voice for their disciplines, societies can play a crucial role in 
contextualizing research for a wider audience.
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Contextualizing Science

CHAPTER THREE Overcoming Public Misconceptions

No scientific study exists in a vacuum. The scientific process itself 
is predicated on incremental growth, punctuated by the occasional 
breakthrough. Each new data point rests on the foundation of what came 
before, and each future piece of evidence will build on the discoveries of 
today. 

Often the potential impact of the science communicated to the public is 
misrepresented, regardless of whether or not it is accurate. 

Without context of the wider trends in a given field, or what any given result 
might mean, it can be challenging to understand the importance of research 
in our lives. According to Oransky, “readers can often learn more from the 
history of a scientific question than they can from just the latest stab at 
answering that question.”

Our Perceptions of Public Trust in Science survey indicates that context is 
a challenge. On the whole, researchers do not think that journalists, one of 
the key cogs in the wheel of science communication, are able to identify the 
larger scientific context.  

Journalists can identify the larger scientific context for new research

Gaining knowledge about a research discipline can take a lifetime. The 
burden placed on journalists to understand and identify the important 
points of a new study is overwhelming.

As Oransky points out, publishing information about new studies in popular 
media warps the public’s understanding of how science works. Science is a 
process, and when headlines are often constructed to privilege an individual 
study, it is misleading. 

Strongly 
disagree

30%

21%
22%

7%

19%

Somewhat 
disagree

Neither 
agree nor 

Somewhat 
agree

Strongly 
agree
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For example, a piece of science journalism featuring a headline like: 
“Microwaving food in plastic linked to diabetes: study” (Daily Mail, July 2015) 
does not provide any context. A reader, particularly a reader with lower levels of 
scientific literacy, might take this to be conclusive, rather than a single data point 
in a body of information. 

Oransky goes on to describe how sometimes science reporting can influence 
how science is viewed. Science communication needs to expand upon the 
history of a scientific question rather than the latest attempt to answer that 
question. 

Misunderstanding the nature of science can also lead to misunderstanding its 
potential impact. Science communication that focuses on breakthrough studies 
can distort how we perceive the power of science. 

As Lander points out, focusing too much on breakthroughs or breakthrough 
studies can be misleading in terms of the rate of change for things like new 
medical treatments. According to Amara’s Law, if the public overestimates 
the impact of science and technology in the short run, it underestimates the 
transformative power over the long run.

To put it another way, Lander describes how “we need to convey the long-term 
horizon for transformative impact, while celebrating and sharing advances in 
research and treatment along the way. We must set ambitious goals that rally 
scientific energy and action, but not overpromise.”

Context is also critical to the visual representation of information. We spoke with 
Alberto Cairo, the Knight Chair in Visual Journalism at the University of Miami, 
about the nature of data visualization and common pitfalls, and context was at 
the forefront of our conversation. 

There are a lot of misconceptions in the public about data, how it works, and what 
it looks like. You’ll see “This chart explains everything you want to know about ‘X.’” 
We always see these kinds of headlines. The graphic is a model for our reality. We 
can have a very bad model or a very good one that is close to reality itself. The goal 
is to move towards truth. There is no graphic that is perfect. There is no model that 
will show everything. It’s an abstraction of reality. A simplification of reality. In 
journalism we often hear that a graph shows everything. Simplification involves a 
reduction of data, and in showing only a little data, things can be misleading. We 
show only one or two numbers instead of the numbers aggregated around them.

“Science, rather than 
appearing like a human 
enterprise, full of fits and 
starts in the never ending 
search for knowledge, is 
expected to prove claims 
once a week, or even more 
frequently.”

- Oransky 

As Cairo explains, data visualization is about clarification, not simplification. 
And indeed, all science communication seeks to clarify, to aid in 
understanding, rather than reducing the evidence to a simple headline. 
Context is necessary for understanding what science means, and how it 
impacts all of our lives.
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CHAPTER THREE Overcoming Public Misconceptions

Understanding effective 
strategies for science 
communication, especially 
when it comes to 
misinformation, is only part of 
the puzzle. It is important that 
all of us involved in sharing 
science and research findings 
with the general public 
are aware of the pitfalls of 
misinformation and effective 
strategies for fighting it. 
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We have read about how important context is when it comes to the 
public’s understanding of science. Part of the root of misinformation 
is a lack of awareness for the nature of science and the scientific 
process. Are there public resources that your society can provide about 
the history of your field, the major debates, or what the future will 
look like? Fun and engaging resources like timelines or videos might 
encourage the public to engage and provide the necessary context for 
understanding. 

Our Perceptions of Public Trust in Science study demonstrates that 
much of burden of communication falls to researchers. They feel it 
is their responsibility to aid in the public understanding of science. 
Member benefits and toolkits that support these efforts and help your 
members effectively communicate about their work will help their 
professional development, the impact that their research can have, and 
might even lessen the impact of misinformation. 

We know that when an individual’s beliefs are contradicted, they often 
avoid new information regardless of its merits. But we also know that 
consensus can sometimes drive individuals to modify their opinions. 
Societies can use the influence of their full member community and full 
pool of authors to provide consensus that supports the de-bunking of 
misinformation. 

Provide scientific context 

Support your members’ communication efforts 

Publicly de-bunk



This chapter explores: 

1) How innovative formats can 
spark the interest of audiences,

2) How new formats create a more 
inclusive experience, and 

3) Several organizations involved 
in innovative format projects. 
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CHAPTER FOUR

New Formats for New Audiences 

So far in this report, we have explored some of the factors that impact 
whether or not the general public engages with research. Some of these 
are systematic, relating to the communication ecosystem, and some are 
ideological, relating to curiosity and the acceptance of scientific information 
within a community. 

The distinction between information and misinformation can be blurred 
for those with limited scientific literacy. When the public does not know 
the context for new evidence, or has expectations for science driven by 
stereotypes, they can easily disregard research as irrelevant. 

The format that research generally takes — research articles or scientific 
books — can also play a role in limiting the impact science can have for the 
public. If research is shared with the public in formats that do not support 
understanding, it may reinforce the idea that science is not for them. 

Of course, we know that the formats used in scholarly publishing are not 
meant for a global audience of non-experts. But this does not mean that we 
should ignore opportunities to experiment and expand the audiences that 
can access scientific information. 

As Pippa Smart and Lettie Conrad shared in a recent editorial in Learned 

Publishing, “the goal of improved access is rooted in the belief that 
publishing at its best is inclusive and supportive of the global exchange of 
knowledge and ideas” (184). 

Formats that are accessible for audiences with varying levels of scientific 
literacy and from all regions in the world can help integrate research 
into the lives of the public. Digital formats in particular may open up old 
boundaries and support broader accessibility, leading to greater integration 
of evidence into everyday life. 

Translating and communicating research to new audiences will require innovative formats. 
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Text is generally accepted as the standard form of scholarly and scientific 
communication. But text is not always the only or the best way to ensure a 
concept is fully grasped and processed by an audience.

Image versus Text 

Multimedia — specifically a combination of words and pictures — may 
improve and promote learning in students. Mayer shares a cognitive 
theory of multimedia learning that assumes the brain has two primary 
processing channels (visual and auditory), and that each channel has a 
limited capacity for processing. Through this theory, pictures and spoken 
words are processed in different channels (27). Written words occupy a 
double position, as they are visual symbols that connect cognitively to verbal 
expressions and ultimately a signified meaning. Processing the written word 
requires multiple layers of meaning-making. 

Mayer conducts tests on whether students learn better from words and 
pictures than from words alone. In 11 out of 11 tests, learners who received 
multimedia learning activities performed better on tests than those 
who received text or audio narration alone. Mayer argues that properly 

constructed multimedia messages can lead to more meaningful learning 
and a deeper understanding of the subject (28). 

Other research suggests that even simple icons are not 
processed in the same way as words, but instead are 

processed similar to pictures. Huang shares findings 
that the brain makes more effort to process icons than 

words, as it works to interpret meanings from the 
symbol in ways that are not necessary for words with 
more concrete meaning (702). This may be helpful 
when we want to make a reader stop and think, 
but has some implications for whether or not icons 
really are “simple” and help to make information 
accessible. 

New Formats: Sparking Audience Interest
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Images and Emotion 

Some forms of visual media can also make things more personal to the 
viewer, creating an experience they are likely to retain more fully. Some 
news media, such as the Guardian, have experimented with including 
virtual reality in their reporting. In 2016, the Guardian launched “6x9,” an 
immersive, virtual reality experience of solitary confinement. This format 
changes the audience from simply being a viewer to actively participating in 
the material, creating a more vivid and emotional connection to the content 
(Anderson 23).

Educational Value 

In recent years, several academic journals have published articles in 
the form of comic strips, including The Annals of Internal Medicine, the 
Journal of Medical Humanities, and ACME: An International EJournal for 

Critical Geographies. While the comics form is not usually associated with 
scholarship, there is a long history of using comics for education — going 
back as far as pre WWII with Eisner’s comics on safety and preventative 
maintenance which were published for soldiers in periodicals like Firepower 
and Army Motors (Humphrey 8).

The nature of comics, featuring images, text, and images that have text 
embedded within, lend themselves to telling complex stories that take place 
over a period of time. The panel structure of comics encourages readers 
to focus on sequence or process, meaning it could lend itself to describing 
observations in a way that is personal and brings information to life through 
visualizations.

Our Perceptions of Public Trust in Science study indicates that researchers 
see several benefits to presenting evidence in a visual way.
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It makes it more accessible to a wider audience

It makes scientific information more engaging

It helps eliminate language barriers

Other

36%

32%

26%

5%

How do visuals improve understanding of evidence?
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Using the comic or graphic article format changes not only how readers 
view and understand an article, but also how the author and researcher 
understand their research, as they go through the process of re-imagining it 
in a format different from the standard written article (Humphrey 11). Chris 
Bailey, Research Officer at the University of Leeds, found this to be true in 
his own work when he made the decision to create a graphic novel version 
of his thesis on how groups of children interact with video games. Bailey 
shares with us that choosing this format was not as much about conveying 
the research itself, as it was about processing and sharing the data most 
authentically.

Bailey shares: “The idea of being authentic is very important to me. What the 
kids were doing was such a visual activity that I felt I needed to use visual 
representations.”

Whether using different formats to spark audience interest or find a new 
way to explore research, the multiple formats available to researchers and 
authors also create new opportunities to make research accessible to a 
more broadly diverse audience.

Customization 

New forms of research dissemination are being proposed and tested that 
differ from the traditional static text. Aside from visuals, such as video and 
infographics, Weilenmann proposes the creation of an article concept to 
support “adaptive reading” — a format which, using eye-tracking technology, 
would allow the reader to “engage with the content by using the context 
to interpret the ‘article’ concept and to participate in the creation of the 
sentences.” Format possibilities like this, which may highlight information 
or fade it out based on how the reader is engaging with it, allow more 
traditional articles to customize themselves to meet the reader at their level 
of engagement (220).

New Formats: Enabling Greater 
Accessibility
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Meeting Reader Needs 

Even the more traditional and standard research forms, such as the PDF, 
can be tweaked and updated to better meet reader needs in ways that make 
the article and its supplementary content easy to interact with. Hodgson 
shares the ways that ReadCube’s experiments with reader-focused design of 
the Enhanced PDF have changed the static PDF into a more intuitive way to 
explore research, building on existing readers’ usage behaviors (66–67).

Many technologies currently exist to meet the needs of readers with 
disabilities, including screen magnification software, Braille display, and 
screen reading software for those with visual impairments. But these 
technologies, while helpful, do not always provide sufficient support (Laabidi 
30). Content providers should keep in mind the various ways people might 
want or need to interact with our content when creating it, as this can make 
inclusion easier. Some eLearning platforms, such as MoodleAcc+, are being 
created with accessibility as a key design consideration from the beginning, 
to ensure their programs do not create unnecessary barriers (41–42). 
The same may be considered in the publication formats for scientific and 
scholarly research.

Easing Understanding 

Graphics — infographics, graphs, and charts — are a popular way to simplify 
data and share it broadly in a way that seems easy to digest, though many 
people may not have the same level of visual literacy, or “graphicacy.” Our 
interview with Professor Alberto Cairo, Knight Chair in Visual Journalism 
at the University of Miami, discussed how visual data can best be useful. 
Cairo emphasizes context, citing Nigel Holmes as an example of an excellent 
infographic designer: “his [Holmes’] work doesn’t simplify — it clarifies,” 
providing important context when it is necessary rather than chasing 
simplicity as the ultimate goal.

How we choose to represent data visually may depend on the audience, or 
the connection we are trying to make or the comparison we are trying to 
foster. Cairo explains that if you wanted to represent an amount of money 
spent on something, a bar graph would be accurate, but a graphic laying 
out dollar signs from New York to Texas might be more effective in helping 
people contextualize the amount and understand the scale.
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These examples of innovative formats help audiences to understand 
information and data on a deeper level. Each considers audience and 
accessibility from the point of conception. 

CASE STUDIES 

6x9
The Guardian’s Aron Pilhofer and Fran Panetta 
created an immersive, interactive virtual reality 
project titled 6x9 that put the viewer in a solitary 
confinement cell like those used around the U.S. The 
experience, which lasts nine minutes, includes audio 
from bits of interviews with seven people who have 
spent time in solitary confinement. The virtual cell 
was created with CGI, using the game engine Unity.

Panetta and Pilhofer’s goal with the project was to 
demonstrate how being in solitary confinement 
can negatively affect prisoners’ minds, and draw 
attention to the startling number of people being 
held in solitary confinement. 

Virtual reality is becoming popular in games, but 
is just entering the news media space. As a pilot 
project, 6x9 was a success, downloaded hundreds 
of thousands of times through the Oculus store and 
shared in a physical installation that went to several 
film festivals in the U.S. and Europe, as well as the 
White House.

 “Immersive journalism” may be new, but it seems to 
be effective in drawing in viewers more deeply than 
traditional straight text, or even video, by engaging 
multiple senses at once.
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JoVE Science Education
The Journal of Visualized Experiments is a peer-
reviewed journal that uses video demonstrations of 
experiments combined with detailed text protocol 
to share research in several health, physical, and 
life science fields. This journal was founded after 
Moshe Pritsker, then a graduate student, had 
trouble successfully replicating an experimental 
procedure described in a peer-reviewed text 
journal, and wondered if there was a clearer way to 
share experiments.

JoVE also produces a Science Education library 
separate from its video journal that produces 
easy-to-understand video demonstrations focused 
on science fundamentals. JoVE Science Education 
contains over 500 videos in eight different subject 
categories.

Though it is different from traditional peer-
reviewed journals, JoVE is quite popular, with more 
than 1,000 subscribers to the journal, and over 
7,000 videos produced.

Different format options make it easier for more 
people to understand exactly how research was 
conducted and makes it easier and faster to test 
for reproducibility.

Up Goer Five
The popular web-comic series xkcd, by a 
mathematician and physicist named Randall 
Munroe, released a comic blueprint called “Up 
Goer Five.” This comic strip takes the blueprints of 
a NASA rocket and describes the functions of the 
different parts using only the one thousand most 
commonly used words in the English language. 

The result is comical but also striking in its 
simplicity. Under such linguistic constraints, 
meaning becomes the most important aspect of 
communication. Every piece is crystallized into a 
simple and clear format. 

It is clear from the comic strip how much science 
and communication relies on jargon. Following the 
success in the science community, xkcd released a 
“Simple Writer” which will let the user know when 
they have used a word that is not one of the most 
commonly used in the English language. 

For the past two years, the American Geophysical 
Union has sponsored “Up Goer Five” challenges 
at their conferences. Members get up and explain 
their work using only the top one thousand words 
in the English language (incidentally “thousand” is 
not one of the words, so the members are really 
using the top ten hundred words). This challenge is 
very popular at the conference and is a fun way to 
show how important communication is. 

In the end, what we mean matters more than the 
words we say. 
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Transforming the format of 
scholarly communications 
is not a simple or 
straightforward task. But 
paying greater attention to 
how visuals are used and 
the clarity they may create 
for a wider audience might 
start to make research 
more accessible. The case 
studies we reviewed are just 
a few of the new ideas and 
experiments that might start 
us on a path to new research 
formats that lend themselves 
more easily to research 
impact. 
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It can be a challenge for an organization to find the time and 
resources to try new things, especially if investments are constrained. 
But experimentation, especially when it is built on a foundation of 
community engagement, can be fun. Explore options for Innovation 
Days where you can engage members and authors and encourage 
them to share their ideas. Crowdsource new programs with a contest 
for innovative ideas, and make failure an accepted part of your 
organization. The only way new formats will be accepted is if they are 
tried in the first place. 

In order to have the greatest possible impact, scientific communication 
needs to be accessible to audiences that need to understand it. Make 
accessibility a key component of your publications strategy, both 
in terms of language barriers and international audiences, but also 
in terms of differences of ability. How can societies support a more 
diverse and inclusive research community? Multiple strategies need to 
work together in order to facilitate inclusion, but most important is the 
commitment to the idea that the more diverse the research community, 
the greater the range of impacts. 

Embrace experimentation 

Raise awareness about accessibility
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Conclusion

There is no single solution to the many challenges of science 
communication. Equally, there is no single strategy to improve scientific 
literacy or the  impact that research has on our lives. But there are ideas and 
experiments that can help us make a path forward. 

Our experts identified two ways in which societies can exert influence to 
improve research impact: supporting the discipline as a whole and creating 
a nurturing environment for members who want to innovate. 

To Pippa Smart, societies that promote the interests of their discipline in the 
wider world might also create for themselves a more sustainable future, as 
more new people enter the field after being engaged early. Tracey Brown 
echoed this sentiment, encouraging societies to look at the subject area in 
its entirety. There are opportunities for societies to engage with the public, 
their members, and potential future members in meaningful ways outside 
of their formal publication programs. 

Chris Bailey encouraged societies to support people who are trying to 
do things differently. Innovation sometimes starts small, and if societies 
can help individuals with ideas connect with one another, then future 
collaborations might have even greater impact. Alberto Cairo suggested 
that we need more scientists who know how to communicate research 
without losing its depth: more Carl Sagans, more Neil deGrasse Tysons. He 
wondered if societies could support this sort of outreach, which is often not 
incentivized by universities. 



As Liz Neeley pointed 
out, societies are in a 
position of authority. 
Collectively, we can drive 
a future of research 
where communication is 
important and impact is 
considered at every stage of 
the process.
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Conclusion

Many of the issues that we discuss in this report are incredibly challenging. 
And any proposed solutions may mean significant change to how 
members of the research community think about their role and go about 
communicating their work. But we also learned that impact is deeply 
important even with all of the obstacles. Impact is also deeply personal. 

Impact is why so many of us do what we do, whether we are researchers, 
society staff or volunteers, or publishers. It is the “why” that drives us,  
keeps us curious, and keeps us questioning. 

To know the world. 

We began this report with those words. They were the answer to the 
question: why? Why pursue a career in science? Why do research? Why  
try to explain what we have learned and share it with others? 

We dedicate our lives to the pursuit of knowledge because knowing the 
world is not only deeply satisfying on a personal level but because it can 
create change and find solutions to some of our most urgent problems. 
Because we believe that science, scholarship, and innovation have the 
power to change the world for the better. And in many cases, they  
already do.

We hope this report inspires you. In the spirit of impact, we also hope that 
you’ve taken away a new idea, a new thought. And most importantly, we 
hope that you will try something new with an eye to improving science 
communication, combating misinformation, and exploring ways to improve 
access to diverse audiences so that everyone has the opportunity to know 
their world. 
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Survey Methodology and Overview

In October 2017 we deployed a survey, Perceptions of Public Trust in 
Science, to gather the perceptions of researchers on how and to what 
extent the public trusts and understands scientific information. Our survey 
was deployed to contacts that consume research and are active recipients 
of Wiley’s readership campaigns. We received more than four hundred 
responses from across the world. 38 percent of our responses were from 
Europe, 19 percent from the United States, 17 percent from Asia Pacific, 
13 percent from the Americas, and the remaining 13 percent were evenly 
distributed between the Middle East, Africa, and Central Asia. 

Our survey responses also covered an array of subject disciplines and career 
levels. 9 percent of respondents have been in their careers for fewer than 5 
years, 44 percent have been in their careers between 5 and 14 years, and 47 
percent have been in their careers for 15 years or longer. The top disciplines 
represented were Medicine (21 percent), Life Sciences (17 percent), Social 
Sciences (7 percent), Earth & Environmental Sciences (7 percent), and 
Chemistry (7 percent).
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Portrayals of Scientists in 2014’s Top 10 Grossing Films, International 

Movie Scientist main 
character?*

Character’s name Stereotype? Gender(s) Race(s)

Guardians of the Galaxy Yes Rocket (Raccoon 
inventor)

Dr. Frankenstein Male Animal (voiced by 
white actor)

The Hunger Games: 
Mockingjay – Part 1

Yes Beetee Powerless Pawn Male African American

Captain America: The 
Winter Soldier

Yes Dr. Armin Zola Dr. Frankenstein Male White

The Lego Movie No

Transformers: Age of 
Extinction

No

Maleficent No

X-Men: Days of Future Past Yes Dr. Charles Xavier 
/ Dr. Bolivar Trask

Hero / Dr. 
Frankenstein

Male / Male White / White

The Hobbit: The Battle of 
the Five Armies

No

Big Hero 6 Yes Hiro Hamada / 
Honey Lemon

Hero Male / Female Japanese / Latina

Dawn of the Planet of the 
Apes**

Yes Malcolm Powerless Pawn Male White

*Main character identified as named character with speaking role in multiple scenes. 

** It is worth noting that the specter of Dr. Frankenstein-type scientists looms large over the central conflict of the film, and 
the mistreatment the apes experienced at the hands of scientists, as well as the virus that wiped out the majority of the 
human population, are central to the plot though not connected with a scientist character. 
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Portrayals of Scientists in 2015’s Top 10 Grossing Films, International 

Movie Scientist main 
character?*

Character’s name Stereotype? Gender(s) Race(s)

Star Wars Ep. VII: The Force 
Awakens

No

Jurassic World Yes Dr. Henry Wu Dr. Frankenstein Male East Asian

The Avengers: Age of 
Ultron

Yes Tony Stark / Bruce 
Banner

Dr. Frankenstein 
/ Dr. 
Frankenstein

Male / Male White / White

Inside Out No

Furious 7 No

American Sniper No

Minions Yes Herb Overkill Powerless Pawn Male White

The Hunger Games: 
Mockingjay – Part 2

Yes Beetee Powerless Pawn Male African American

The Martian Yes Mark Watney / 
Melissa Lewis / Dr. 
Chris Beck / Dr. 
Alex Vogel / Rich 
Purnell

Hero / Hero / 
Hero / Hero / 
Eccentric Geek

Male / Female 
/ Male / Male/ 
Male

White / White / 
White / White / 
African American

Cinderella No

*Main character identified as named character with speaking role in multiple scenes. 
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Portrayals of Scientists in 2016’s Top 10 Grossing Films, International 

Movie Scientist main 
character?*

Character’s name Stereotype? Gender(s) Race(s)

Captain America: Civil War Yes Tony Stark Hero Male White

Rogue One: A Star Wars 
Story

Yes Galen Erso Powerless Pawn Male White

Finding Dory No

Zootopia Yes Doug Ramses Male Animal (voiced by 
white actor)

The Jungle Book No

The Secret Life of Pets No

Batman v Superman: Dawn 
of Justice

Yes Lex Luthor Dr. Frankenstein Male White

Fantastic Beasts and Where 
to Find Them

Yes Newt Scamander Hero Male White

Deadpool No

Suicide Squad** Yes Dr. June Moone Powerless Pawn Female White

*Main character identified as named character with speaking role in multiple scenes. 

**Though Suicide Squad gives us one of our only female representations of a scientist, it is worth noting that she is portrayed 
as incompetent. She begins the movie on an archaeological expedition but is quickly possessed by an ancient mythical creature 
and spends the movie helpless.


