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Background

• Research on public’s views 
about science and scientists

• Research to help science 
community communicate 
more effectively

• Interviews with key actors
• Surveys of  scientists



A broad understanding 
of  science communication
(and a differentiation from science education)



A broad understanding 
of  science communication
(and a differentiation from science education)
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Our old question: How can we 
get more scientists to communicate?



N = 4,073 (Ecological and geological society data not shown)

Scientists are willing to engage …



… especially likely if  scientists believe:
• It will be enjoyable (attitude)
• It will be effective (response efficacy) 
• They have the time (behavioral control)



Current Question: How can we get scientists 
(or other part-time science communicators) 

to communicate more effectively?



“Available research does 
not support the claim that 

increasing science literacy will 
lead to appreciably greater 

support for science ...”

The fundamental challenge 
of  science communication 



Communication

Translation, Distillation, 
Explanation, etc.



Current Question: How can we get scientists 
(or other part-time science communicators) 

to communicate more effectively?



What do we 
mean by effective?

Behavioral 
Goals

Communication 
Objectives

Tactics



What do you hope will happen from 
the time, money, and energy 
you put into communicating?

Randen Pederson, Bridge to Nowwhere, via Flickr Creative Commons

?

What do we mean by behavioral goals?



What do we mean by behavioral goals?

Garry Knight, Old Cash Register; Eneas De Troya, Autos Electrico; Alhambra Source, Francisco Mora signs…;  Arvis Geduss, Lazy Cat  all via Flickr Creative Commons

What do you hope will happen 
from the time, money, and energy 

you put into communicating?



Scientists have goals …

What do you hope to get 
out of the time, money, 
and energy you put into 
communicating?

Fall 2018, 11% Response Rate, n =~516
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Ensuring policy makers use scientific evidence

 Ensuring our culture values science

Getting more young people to choose scientific careers,
including youth from diverse backgrounds

Ensuring adequate funding for scientific research

Fulfilling a duty to society

Helping people use science to make better personal decisions

Strengthening my own professional reputation

AAU Scholar Importance Ratings of Potential Engagement Goals (Range 0-100)

Ensuring policy makers use scientific evidence

Ensuring our culture values science

Getting more young people to choose 
scientific careers, including youth from diverse 

…
Ensuring adequate funding for … research

Fulfilling a duty to society

Helping people use science to 
make better personal decisions

Strengthening my own professional reputation

A missing goal: 
“To ensure scientists 

ask the most important 
scientific questions.”



What do we mean by tactics?
Who says (or does) what 
to/with who in what way and 
through what channel?

De-Jargonizer
How accessible is 
your work, paste your 
article … to analyze 
the amount of jargon 
in your writing.

Most training …
Emphasis on 
‘translation,’ 
storytelling, 
new social channels, 
and fostering 
dialogue  (+ more)



Scientists are open to many potential tactics …

Fall 2018, 11% Response Rate, n =~516

AAU Scholar Willingness to Prioritize Various Communication Tactics 
(1 = Strongly disagree, 7 = Strongly agree)
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... speak in a way that helps connect with an audience -
I would be willing to make this choice

... frame a topic in ways that resonate with one?s
audience.    - I would be willing to make this choice

... make sure that non-scientists feel like they are being
listened to by the scientific community.   - I would be…

... tell first person stories in a way that connects with an
audience -  I would be willing to make this choice.

... talk about the role that a desire to help their
community or society plays in shaping their research.…

… talk about science in terms of hope.  - I would be …

… organize a group of scientists to work together to …

... have professional communicators help create a high-
quality presentation. I would be willing to make this…

... publicly question the credibility of those who disagree
with a scientific consensus. - I would be willing to…

... commit to spending about 10% of their project budget
to support communication efforts. - I would be willing…

... try to get people angry about a science topic. - I
would be willing to make this choice

Speak in a way that helps connect

Frame a topic in a way that resonates

Make sure [audience feels] …listened to

Tell first person stories

Talk about … desire to help

Talk about science [as] hope

Organize a group to [send common message]

Have professional … [create] presentation

Question credibility [of others]

Commit to spending …10% [on communication]

Try to get people angry

See also: Besley, J. C., O’Hara, K., & Dudo, A. (2019). …  PLoS ONE, 14(10)

Statistical predictors 
include ethicality, 

normative beliefs, and 
efficacy beliefs



What about communication objectives?



The central role of  communication objectives …

Communication effects researchers study the 
‘outcome’ of  communication (i.e., tactics) and the 
impact of  these outcomes on behaviors (goals)



How do we think 
communication works?

Many communication effects occur 
quickly and automatically (system 1) 

but some are also the result of  
slower but deeper amounts of  

cognitive engagement (system 2)

Also know as …
Systematic 
processing
Central route 
processing. 
See also …



How do we think slow communication works?

Over time, efforts to 
foster deeper engagement 
with science and scientists 
should result in long-term, 
cumulative changes to all 
communication participants 
evaluative beliefs

Attitudes are the sum of  available beliefs 
(b) and the evaluation (e) of  those beliefs

Paul Sableman, Dripping via Flickr Creative Commons



Several different 
types of  ‘beliefs’
(and feelings and frames)

can result from 
communication



What do we mean objectives (and strategy)



Traditional objectives…

Imagine you wanted to 
write stories that affect …



Trust/Relational Objectives…

Imagine you wanted to 
write stories that affect …



Behavior Change Objectives…

Imagine you wanted to 
write stories that affect …



Clear objectives 
allow for 

straightforward 
evaluation

Researchers 
are willing 
to prioritize 
a range of  
objectives
(but they haven’t thought 
much about most)
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Helping to inform people about scientific issues

Gettign people interestested or excitied about

Showing that the scientific community cares about society's well-being

Demonstrating the scientific community's openness and transparency

Showing the scientific community's expertise or ability to solve problems

Discrediting people who spread myths or incorrect scientific information

 Hearing what others think about scientific issues

Fall 2018, 11% Response Rate, n =~516

AAU Scholar Prioritization of Potential Communication Objectives (Range 0-100)

Helping to inform people 
about scientific issues (factual beliefs)

Getting people interested or excited 
about science (affect/emotions)

Showing that the scientific community 
cares about society's well-being (warmth beliefs)

Demonstrating the scientific community's 
openness and transparency (integrity beliefs)

Showing the scientific community's expertise or 
ability to solve problems (competence beliefs) 

Discrediting people who spread myths or 
incorrect scientific information (integrity beliefs) 

Hearing what others think  about scientific 
issues (willingness to listen beliefs) 

See also … Besley, J. C., Dudo, A., & Yuan, S. (2018). 
… Public Understanding of  Science, 27(6), 708-730; Dudo, 
A., & Besley, J. C. (2016). … PLoS ONE, 11(2 ). 



A challenge of  objectives is 
prioritizing the ones that are 

ethical, possible and will make the 
most difference, given the context 

You can’t have everything.
Jennie Park, Candy Store, via Flickr Creative Commons



Objectives 
and Evaluation?

Clear objectives 
enable evaluation



This material is based upon 
work supported by the National 
Science Foundation (NSF, Grant 
AISL 1421214-1421723. Any 
opinions, findings, conclusions, 
or recommendations expressed 
in this material are those of the 
authors and do not necessarily 
reflect the views of the NSF.

Discussion?



Scientists’ Attitudes 
(Evaluative beliefs about the 

desired behavior)

Scientists’ Descriptive and 
Injunctive Normative Beliefs 

about Communication

Scientists’ Self- and Response 
Efficacy Beliefs about 

Communication

Willingness/Intent to 
Prioritize/Perform 

Communication Behavior

Scientist tells a story focused on
his/her personal motivations, 

emphasizing their desire to help a 
specific community

“Strategic Science Communication as Planned Behavior …” 
Building on: Fishbein, M., & Ajzen, I. (2010). Predicting and Changing Behavior: 
The Reasoned Action Approach. New York: Psychology Press.
Montano, D. E., & Kasprzyk, D. (2015). Theory of  reasoned action, theory 
of  planned behavior, and the integrated behavioral model. In K. Glanz (Ed.), 
Health behavior: Theory, research and practice (5th ed.). Hoboken, NJ: Wiley-Blackwell.

Scientist frames an issue in terms 
of future consequences

Scientist budget 10% for science 
communication/public 

engagement/hire professional

Scientists Trust Beliefs
(Benevolence, Integrity, Ability, 

Openness, Similarity)

(Also frames and emotions)



An example of  why objectives/goals matter …
(and my most frequent science communication conversation)

How should we think about the following statement: 
“We want to decrease misunderstandings about ________?” 

What types of 
misunderstandings? 
Cause/effect? Risks/ 

benefits? Efficacy? Norms? 
The  people involved? 

Why do you want
to decrease 

misunderstandings? What 
do you think will happen if 

you succeed? 

Why frame in terms of 
misunderstandings? What 
might you want people to 
believe and feel about the 

issues and people involved? 

(The goal questions) (The objectives questions)



Little use of  social 
science research

Limited depth 
of  evaluation 

efforts

Expertise on tactics 
of  ‘translation,’ 
dialogue, and 
storytelling

Limited focus 
on teaching
of  strategy

De-Jargonizer
How accessible is 
your work, paste your 
article … to analyze 
the amount of jargon 
in your writing.

Little sharing of  
best practices 

(i.e., silos)

Behavioral 
Goals

Communication 
Objectives

Tactics

Interviews with science 
communication trainers …
2014 (n=24) and 2017 (n=33)  

Silo , Wolfgang: Flickr Creative Commons
Besley, J. C., Dudo, A., Yuan, S., & AbiGhannam, N. 
(2016). … Science Communication, 38(3), 356-381.



A thing I worry about: 
Is it okay to emphasize a range 
of  beliefs, feelings, and frames 
(assuming I am always telling the 
truth, as best I can and am open 
to changing my own views)?

(A musical about a con man)



Scientists beliefs, 
feelings, frames, and 

goals should sometimes 
change as a result of  
engagement efforts?

What about 
two-way dialogue?

https://www.nifi.org/en/about



Why does 
jargon matter?

Two great things 
about objectives: 
Part II, Clarity

HIDDEN SLIDE



Behavioral Goals
• Outcome of  many factors
• Chosen based on priorities

Communication objectives
• Beliefs, feelings, frames (+salience) 
• Direct effect of  communication
• Chosen based on goals/context

vs. Cognitive processes (motivated reasoning, biased 
processing), SES, personality, traits, ideology/values, etc.


