COMMUNICATION AND
ENGAGEMENT WITH
SCIENCE AND TECHNOLOGY

Issues and Dilemmas
A Reader in Science Communication

Edited by John K. Gilbert and Susan Stockimayer




|

COMMUNICATION AND
ENGAGEMENT WITH SCIENCE
AND TECHNOLOGY

Science communication seeks to engage individuals and groups with evidence-
based information about the nature, outcomes, and social consequences of
science and technology. This text provides an overview of this burgeoning
field—the issues with which it deals, important influences that affect it, the
challenges that it faces. It introduces readers to the research-based literature
about science communication and shows how it relates to actual or potential
practice. A “Further Exploration” section provides suggestions for activities that
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PREFACE

The Changing Face of Science Communication

John K. Gilbert and Susan Stockimayer

‘Seience communication’ 5 a convenient phrase for ‘communications concemed

with science, engineenng, Of technology’. The interplay between these three
aspects has increased steadily over the past few hundred years, accompanied by
increased industrialization worldwide, but the need to communicate their impact
has been recognized only relatively recently. Scienice communication s 2 discipline
(as distinct from science journalism) has emerged in the past 20 years of 50, and has
deepened and strengthened as scientific and technological issues of importance to
humanity have gripped the public’s atiention. In this book, science, engineering,
and technology—and sornetimes mathematics—are often grouped together as
science’. This is for simplicity of writng, and we acknowledge that it is less than
ideal. Other expressions such as STEM (Science, Technology, Engineering and
Mathernatics) have a real place in educational literature, but we have decided that
this acronym, and others like it, have formal overtones that are out of place here.
Increasingly, various interactions of science, engineering, and technology
have affected people’s personal lives through better health, better living
standards, and better nutrition. More efficient transport has altered the social
dynamics of villages, towns, and cities. At the same time, the eCcOnOMmiC impacts
of changing agricultural practices and unevenly discributed resources have had
an effect on every citizen in the developed and developing world. In sam, our
cultural lives have changed to the point where we no longer perceive ourselves
or others as we did even fifty years ago. These global changes make a new
approach to science communication imperative.

Changes in Who Communicates

e fist began to be insticutionalized, beginning with the

When Western scienc
scientists met face to face in

founding of the Royal Society in England in 1660,
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order to share their discoveries. Engineers also began to do so. As the number
of practitioners grew, their results were usually published in printed papers
intended only for their peers. The specialized technical languages that grew up
around this practice made the papers accessible only to the initiated—that is, to
other scientists and engineers. Scientists, in particular, began to be seen as an
elite group, cleverer than other people, and communicating in a mysterious and
confusing secret language. This idea of elitism was reinforced though formal
education systems, beginning with the introduction of ‘science’ as a formal
school subject in the late 1800s. From 1860 onwards, in the UK at least, the
purpose of the science curriculum was predominantly to screen students and
prepare those perceived to be the most able for the study of sciences at university
level. The outcome of this approach was that the barmer to access and
understanding of science was steadily raised. This was despite some dissenting
voices, who from the beginning argued that school science should be included
in the education of every citizen.

The practice of science today, however, needs public support and public
funding. This need for support has been graphically underlined by crises of
science that have affected many nations. Mad cow disease (BSE), bird flu
(SARS), genetic modifications of crops and animals, climate disasters, radiation
disasters—the list goes on. The public voices from many quarters have been
loud in condemnation of poor communication practices attached to many of
these crises, and scientists have often been blamed. Those interested in science
communication need to hear these varied public concetns and understand their
effects on the practices and policies of science. To draw an analogy from
chemistry, science communication has become ‘multivalent’. That is, it involves
a wide range of people in different groups, interacting with each other.

Changes in how Communication can Take Place

The present recognition of science communication as an important aspect of
the practice of science itself has come about because ordinary people are now
accessing information in an unprecedented way, in both quantity and quality.
Information about science, however, is often confusing and still difficult both to
access and to understand. It would be easy to say that this is not very important—
that scientists will continue to research and publish, no matter what anyone else
thinks or does—but this is a naive view of how science works. The practice of
science has changed, and with it, the need for science communicarion.
Cormimunications are now produced by, and directed at, scientists, mediators,
funding agencies, politicians, and many other public groups. There are many
players and they communicate through different modes. [n addition to a massive
growth in the number of scientific journals, ‘mediation’ is now provided
between the communities of scientists and between their many ‘publics’ in a
wide variety of ways including newspapers, magazines, TV, books, museums
and science centres and, increasingly, the Internet. Each of these modes has a
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particular strength and is well received by different audiences. Each also requires
to be better understood in terms of its impact, its strengths and its weaknesses.
These changes mean that well-educated scientists, engineers, and technologsts
must today both know about, and have skills in, science communication.
Moreover, there continues to be a steady growth in jobs that entail not only
specialist knowledge of science but also these particular science communication
understandings and skills. All knowledge that is valued rests on a consensus by
some group of people as to what is distinct about it and why it should be valued.
Each distinct claim to be a form of knowledge rests on its epistemology, the
grounds for making the claim. Saence communication, which is only stowly
establishing its claim to be a distinct form of knowledge, rests on the
epistemologies of science. In addition to those, it rests on the use of social
sciences to explore the impact of science on the psychology of individuals, the
sociology of groups, and the economic consequences for all. These are complex

issues.

Science, Engineering, Technology, and Social Sciences

The aim of science is to understand the world-as-experienced: that is, how it
behaves, of what it is composed, and why that behaviour occurs. Despite the
fact that there is no one model of how a scientific enquiry should take place
or be evaluated, there are some statements about the epistemology of science
that can safely be made. For example, science as curtently practised assumes
realism (the world exists independently of our experience), objectivity {(on the
part of researchers), methodological pluralism (in the conduct of enquiry),
logicality (in the analysis of dara), predictability (in respect of future events),
and tentativeness (the modification of ideas is always possible}. The persistence
of scientific ideas over many years is a tribute to their usefulness. Many people
also believe that science is socially shaped to some extent, recognising that it
is influenced by what seems particularly salient within a given tradition at a
particular time.

Engineering, on the other hand, is concerned with design, focused on
improving the quality of life or the efficiency of processes through practical
applications of science. In the application of engineering principles, the
methodology of science is used to make and to test predictions. Technology
takes this further: it is the use of techniques at a practical level within an
organisational framework, to solve the problems that arise as the products of
engineering are developed and implemented. The ideas of science, applied
within engineering, are actually implemented in technology and have a direct
impact on the lives of humans and other species.

It is concern over the nature and consequences of these impacts that has led
to the recent rapid rise of the importance of science communication. Any
exarnination of these effects, however, requires use of the social sciences, which
therefore confers on science communication studies a particular rnultidisciplinary
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aspect. In this book, the many factors affecting the relationship berween these
disciplines are explored.

The Aims of this Book
This book is intended to:

*  Provide an overview of the field of ‘science communication’, i.e. what it
deals with, important influences that affect it and, in particular, the
challenges that it faces;

*  Provide an introduction to the researched-based literature about science
communication, especially in respect of these challenges;

* Show how this literature relates to the potential and actual practice of
sclence communication;

*  Provide suggestions for activities that readers might do to explore the issues
raised.

The Themes that are Addressed in this Book

After this introductory Preface, The changing face of science communication, the
book is organized in five parts:

Part I: Models of Science Communication—Theory into Practice

In this section, two theoretical chapters give an overview of the ways in which
science is communicated. [n Chapter 1, Masakata Ogawa sets out a challenge to
communicatots, questioning their purpose in communicating and the place of
public engagement in science. He introduces the idea of a communication
model. In Chapter 2, Sue Stocklmayer develops this theme.

Part Ii: Challenges in Communicating Science

In Chapter 3, Suzette Searle discusses the engagement between the communities
of science and the general public, from the perspective of practicing scientists,
Such communication will only be meaningful if there are clear roles for science
in personal, social, and public policy. These roles are suggested by Will Grant
in Chapter 4. In Chapter 5, Lindy Orthia discusses what is needed if public
resistance to science is to be overcome.

Part Iil: Major Themes in Science Communication

This section addresses important aspects that take centre stage when the themes
being communicated are associated with science. In Chapter 6, Craig Trumbo
discusses the notion of ‘risk’. Maurice Cheng, Arthur M.S. Lee, Ka-Lok Wong
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and 1da Mok tackle the vexed subject of ‘the use of numbers in science
communication” in Chapter 7. The issues of ethics and accountability in both
n communicating about science are debated by Rod Lamberts in
ature of and relationships between evidence and belief are

¢l Reiss in Chapter 9.

science and i
Chapter 8. The 0
discussed by Micha

part IV: informal Learning

Part [V discusses learning about science :n various settings. In Chapter 10, John
issues that control the effectiveness of science
ts ‘best practice’ in them. Whilst ‘science education’
ation sector, the ideas of “science communication’
Chapter 11, Sean Perera and Sue Stocklmayer discuss the
the two. The great importance of informal environments
e recognised in Chapter 12, where Léonie Rennie

Gilbert presents those
communication and SUEEs
is established in the formal educ
are still emerging. 10
relationships berween
in science communication ar
discusses ‘best practice’ in that provision.

part V: Communication of Contemporary Issues in Science and

Society
Many mateers of public interest and concern nowadays involve scienc
implications for human affairs. This section addresses several important examnples.
Climate change is a1 issue that has occupied global attention for more than two
decades: in Chapter 14, Justin Dillon and Marie Hobson discuss the evolution
s to this complex environmental problem. Communication issues
become pressing when a general issue tums into a crisis: in Chapeer 15, Yeung
Chung Lee evaluates the effectiveness of communications to the public wing
the case study of the outbreak of Severe Acute Respiratory Syndrome (SARS)
in Hong Kong. In Chapter 16, Julia Corbett talks about communication of the
great challenges associated with on-going attempts to achieve ‘sustainability’ in
respect of the Earth’s resources. [ndigenous science and local knowledge are
increasingly recognized 3s having important contributions to make to our
understanding of science; Yonah Seleti poses the challenges of incorporating
these worldviews into a more Narrow Western science culture in Chapter 16.
Last, this section and the book conclude with an address, by Chris Bryant, to an
issue that has only gradually emerged as the study of genetics and behaviour
have become sophisdcated: What does it mean to be human and what are the

implications for the communication of science?
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