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ABSTRACT: Many chemists engage in outreach activities
through their companies, colleges and universities, government
laboratories, and ACS local sections. Sharing research findings,
developing better-informed citizens and consumers, and
inspiring future generations of chemists and chemical
engineers are factors that motivate chemists to engage with
the public. Yet most chemists receive little training in
effectively communicating with the public. A recent report
by the National Academies, Ef fective Chemistry Communication
in Informal Environments, offers a framework to guide chemists
in engaging with the public. This framework not only provides
structure to communication activities, it is also intended to
encourage chemists to engage with the public.
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Outreach. Public engagement. Science communication.
These are just a few of the terms used to describe

interactions between scientists and the public. Scientists have a
long history of sharing their research results and enthusiasm for
science with nonscientists. For example, the Christmas lectures
introduced by Michael Faraday at the Royal Institution in 1825
are legendary.1 Not everyone, however, is as gifted a lecturer as
Michael Faraday, and modes of communicating science have
greatly expanded beyond the lecture over the past two
centuries. How do scientists know if their public communica-
tion efforts are effective?
A recent National Academies’ report on Ef fective Chemistry

Communication in Informal Environments2,3 provides guidance to
chemists in planning, conducting, and assessing chemistry

communication activities. This report builds upon the findings
of other Academies’ studies on informal education and science
communication.4−8 In developing this report, the Committee
on Communicating Chemistry in Informal Settings charac-
terized current efforts at communicating chemistry, synthesized
social science research on effective communication, and
developed a framework of evidence-based strategies to design
chemistry communication activities. This two-part report
presents a framework, and the research base underpinning
the framework, for engaging in effective chemistry communi-
cation, accompanied by a stand-alone guide that offers practical
advice for designing and evaluating communication activities.
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Chemistry communication takes many forms, from national
and international activities, such as the American Chemical
Society’s National Chemistry Week9 and the 2011 International
Year of Chemistry,10 to local events such as science cafeś and
hands-on activities at a science museum. Chemists engage in
such activities for a variety of reasons; on a practical level, some
chemists do so in addressing the broader impacts requirement
of National Science Foundation grants. The Ef fective Chemistry
Communication report identifies four primary motivations of
chemists who engage in public communication, which are to

1. Increase public appreciation of and excitement for
chemistry as a source of knowledge about the world

2. Develop scientifically informed consumers (i.e., consum-
ers will be able to use chemistry information to make
decisions or solve problems)

3. Empower informed citizen participation in democratic
processes

4. Encourage workforce development in the chemical
sciences

When communicating chemistry in informal settings,
chemists act as sources of content and credibility, as well as
bridge builders between universities, industry, other sectors of
the chemistry enterprise, and the public. Participating in
chemistry communication activities is a unique form of
professional development that enables chemists to enhance
their ability to share complex topics with the public while
learning about the public’s perceptions and concerns about
issues such as climate change, nanotechnology, and water
quality. The recent water crisis in Flint, Michigan, highlighted
the need for better public (and public officials’) understanding
of chemistry.11,12

The framework for the design of chemistry communication
activities consists of five elements:

Element 1. Set communication goals and outcomes appropriate
for the target participants.

Element 2. Familiarize yourself with your resources.
Element 3. Design the communication activity and how it will

be evaluated.
Element 4. Communicate!
Element 5. Assess, reflect, and follow up.

While Ef fective Chemistry Communication is focused on
chemistry, these five elements should be broadly applicable to
communication within other scientific disciplines.
The framework leads chemistry communicators through a

series of guiding questions addressing these elements. At the
core of effective design is the question “Who are my
participants?” because it places the goals and needs of the
participants first. The nature of the communication activity may
be limited by space and resource constraints, but partnerships
with other organizations can offer additional options with
respect to venue, materials, and funding opportunities. And of
course safety must be at the forefront when engaging
participants in hands-on activities.
The need to evaluate communication activities may seem

intimidating, as many chemists do not have expertise in
assessing informal activities. Considering evaluation during the
planning stages of an activity or event is useful in achieving the
intended goals and desired outcomes. Evaluation does not need
to be complex, but should be scaled for the audience and level
of activity. A show of hands or a short exit survey may be
appropriate for a science cafe ́ at a local coffee shop, while a
more formal evaluation involving an experienced evaluator may

be desirable for a longer-term activity, such as an after-school
program at a Boys and Girls Club. Evaluation of communica-
tion activities can help improve the activity the next time it is
presented, and provides useful data on “what works” that can be
shared with other science communicators.
In fulfilling its charge, the committee found few research

studies on chemistry communication. Consequently, the report
recommends “Chemists and experts in empirical approaches to
science communication, informal learning, and chemistry
education should collaborate to study chemistry communica-
tion in informal settings.”2 The committee recommends that
such collaborations should focus on three priority areas: (i)
public perceptions and understanding of chemistry; (ii) digital
media; and (iii) chemistry research and education policy. The
chemistry education research tools applied to learning in
classroom settings may be applicable to communicating
chemistry in informal settings.13,14

In its 2012 report Responsible Conduct in the Global Research
Enterprise, the InterAcademy Council noted:15

The public’s trust in research depends on the honesty,
openness, and objectivity of researchers in communicating
their results of research to those outside of the research
community. This responsibility can take time away from
research, but public communication is essential given the
pervasive influence of research on the broader society.

Members of the public have unprecedented access to scientific
findings thanks to digital communication, and people are
recognizing the role of science in such global issues as energy,
health, and the environment. Communicating chemistry is the
responsibility of every chemist, and Ef fective Chemistry
Communication in Informal Environments2,3 provides timely
guidance on how to do so effectively.
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