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PREFACE

In 2020, one can hear the provocation that ‘science is a human right’ ring
louder and louder." At first, such an assertion seems overblown; among the
human rights to which we aspire—equality, freedom from poverty, freedom
of expression and freedom of assembly—‘the right to science’ seems quite
far down the list of priorities. And yet, we find ourselves in the midst of
so many problems where science might offer at least partial solutions—and
understanding science also may help us avoid more of the problems science
has already caused. Access to science and its benefits and opportunities is
uneven across the world—as is the production of scientific knowledge.
Further, the gains of scientific knowledge have been concentrated in wealthy
regions of the globe while the costs of producing scientific knowledge and
its application have been pushed to poorer regions. Better access to science,
then, even in a modest way through science communication, has been one
response to this inequality. At the Australian National Centre for Public
Awareness of Science at The Australian National University (ANU), our
mission for over 30 years has been to foster the ‘democratic ownership of
science’. So, cataloguing stories of science communication from all over
the world, beginning to account for the ways that science is and could be
accessible to more people as well as the ways in which scientific knowledge
is held to account, is an important part of our goal. We have been proud to
support the project that has produced this fine volume.

Buct this is a beginning.? And the word ‘beginning’ is an important one; the
goal of this volume was not to produce myriad ‘origin stories’ of science
communication (in Australia, this would be a 60,000-year-old history of
Indigenous Australians sharing knowledge), but to explore the beginning
of a more recent, 20th-century common project that is being realised in
multiple ways around the globe. In some countries like Australia from where
I write, science communication is an academic and professional activity
with government support that waxes and wanes. In other places, science

1 For example, by Shabaz Khan in a seminar he gave at the Centre for the Public Awareness of
Science at ANU: cpas.anu.edu.au/news-events/events/lunchtime-seminar-professor-shahbaz-khan-
director-unesco-regional-science-bureau.

2 See Edward Said (1985). Beginnings: Intention and Method. New York: Columbia University Press.


http://cpas.anu.edu.au/news-events/events/lunchtime-seminar-professor-shahbaz-khan-director-unesco-regional-science-bureau
http://cpas.anu.edu.au/news-events/events/lunchtime-seminar-professor-shahbaz-khan-director-unesco-regional-science-bureau
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communication is a form of activism; in stll others, it is seen as part of
science itself. Sometimes the goal of science communication is education,
other times it is a way of sharing the creation of knowledge and yet other
times science communication is about addressing items of concern—health,
climate, environment, technology. And so, a beginning is a messy thing that
struggles to contain all the different possibilities that a story can tell. This
volume celebrates that with a proliferation of terminology, goals and aims—
and the authors, while lucid, sophisticated and bringing substantial analytic
skills to bear, also acknowledge a glorious mess that is science communication
as it evolves from its 20th-century beginnings.

Finally, a note on methods. In some parts of the world, including Australia,
empirical methods in science communication thrive and, for the most part,
this is a happy advancement of the field. However, the methods of history, also
empirical—of collecting evidence in an archive of sorts, of telling stories and
gathering a corpus that will guide future work—are needed now more than
ever. This volume, we hope, contributes to this. It brings together a corpus of
stories from around the world that will be shared to provide impetus for more
stories, different stories, contestation and, of course, other forms of work.

Professor Joan Leach

Director, Australian National Centre for Public Awareness of Science
The Australian National University

Canberra, Australia
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.1
INTRODUCTION

A global trend, an emerging field,
a multiplicity of understandings:
Science communication in 39 countries

Toss Gascoigne and Bernard Schiele

This book is a comprehensive attempt to chart the history of science
communication as it developed in the modern era. It tells the story from the
perspective of researchers and practitioners in the field, collecting accounts
of how modern science communication has developed internationally.
The book contains 40 chapters: two introductory chapters, 36 chapters
focusing on a single country,' one covering the three Scandinavian countries,
and one describing the communication of health issues in a region of Africa.
It involves 108 authors. The results are astounding, a unique dataset to be
explored and a rich cornucopia of information.

This raises a number of questions: What knowledge can we extract
from the data and how can this knowledge be shared? What are the
theoretical models (either explicit or implicit) to which authors refer? What
approaches have worked best, and in which context, and why? What lessons
can be learned from all the experiences the chapters recount? What can we
learn from the interaction between scientific knowledge and indigenous
knowledge or local knowledge systems; and how can we engage people more
directly with science or encourage them to participate in science? What are
the best ways to counter irrational beliefs based on religion, superstition,
ideology, pseudoscience or anti-science?

1 The word ‘country’ is used in a broad sense. It may refer to an individual nation, a group of
countries or a region.
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Each chapter is an in-depth introduction to a country’s issues in its
sociohistorical context. By comparing them, we can see connections
and similarities and understand the differences and the choices made in
particular situations.

Although the movement to foster the development of science culture is
universal, it can only develop in the historical, cultural and social contexts
of a country. This book presents the reader with a comparative analysis, not
merely of quantifiable data (e.g. when the first interactive science centre was
established in each country), but also the overarching dynamics at play: the
narrative. What matters in each case is less the raw data than the accompanying
system of significations and justifications. Most authors have taken pains to
describe the sequence of events that led or prevented this or that realisation as
well as the main phases, debates and issues that characterised the development
of science communication. In other words, this data-rich book will reward
a transversal reading that alone allows for an in-depth comparison and analysis.

The data document the different approaches taken to address practical
problems: training science communicators, establishing science centres and
museums, organising campaigns to lift health outcomes, science festivals and
public events, media coverage of science, programs to train scientists how to
communicate, and countering superstition and fake news. The chapters will
reward a close examination, beyond the scope of these introductory remarks,
to pivot these data to tackle cross-cutting issues in science communication,
and to identify common themes, recurring challenges and potentially
adaptable innovations. This is a task to be expanded in a follow-up book of
analysis and comparison.

1. How the book came to be

Our book asked authors to complete a timeline for their country and
nominate dates when key events took place (such as when the first university
courses training science communicators were established). This is how the
book began, in 2013. It was then that a simple curiosity about the nature
of national experiences sputred the editor of this volume to post a message
to the PCST? email discussion list, inviting people to compile dates of key
events in science communication in their country:

2 PCST is the Network for the Public Communication of Science and Technology, an international
association of science communicators: www.pcst.co/.


http://www.pcst.co/
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The proposal is for a discussion on the emergence of science
communication in different countries round the world. It would look
for similarities and differences ... on matters such as:

* the first university courses training science communicators

* research in science communication - the emergence
of PhD courses

e the formation of organisations and associations for science
communicators

* conferences, meetings and publications in this area
e employment opportunities

* the terminology (science popularisation, public understanding of
science, vulgarisation, social appropriation of science etc)

Have different countries followed different paths, or have we
followed the same broad path and the same timelines? What were
the foundation steps - how did it all begin? ... [I] am interested in
hearing from people who would like to be involved and can present
the history of their own country.

People from 17 countries responded, each completing a timeline of up to
15 dates, and the results were presented at the PCST Conference in Brazil
in 2014. Then the project went into hibernation untl 2017, when the
publication of an account of Ireland’s science communication story (Trench,
Murphy and Fahy, 2017) and a special issue of JCOM (Massarani, de
Castro Moreira and Lewenstein, 2017) rekindled interest. Authors from the
2014 conference were asked if they wanted to expand their timelines into
a chapter, and new authors were recruited to fill the gaps. An editorial board
was established, a publisher signed up, and guidelines sent out to authors.
The project sparked international interest and the original 17 contributing
countries grew to 45 expressions of interest. What began as a set of dates in a
spreadsheet had grown into full-blown chapters.

There havebeen earlier efforts to chartscience communication. The proceedings
of the PCST Conference in Montreal in 1994 featured 27 national accounts,
with the ‘modest aim’ (in the words of the editors) ‘to present a status report
on the development of scientific and technological culture’. The emphasis was
different—more focused on Western countries—and so was the content (not
surprising given that the papers were written in the infancy of the internet,
and when questions about the deficit model of science communication
were just beginning). Despite this, the books taken together—the Montreal
proceedings of 1994 When Science Becomes Culture (Schiele, 1994), and this
book—represent a continuity.
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It also represents a wider preoccupation to strengthen the visibility of science
and technology within society—science communication being only one
aspect—and the desire to better measure this visibility. In the same movement
are all the surveys conducted to assess the level of science culture of given
populations and the indicators developed to this end (Eurobarometer, AAAS,
LES, not forgetting national surveys); and the survey of all university-based
science communication programs carried out a few years ago by the EU.
Sociology has demonstrated that the legitimisation of a domain is linked to its
historicisation and it is not surprising to see a growing interest in the history
of science communication. This book is part of a wider movement that aims
to know and describe the history of the field. We hope its significance will
become self-evident, because it gives a voice to the actors of the field in their
own specific contexts.

2. One nagging question

During the process of commissioning the chapters, authors posed one
question: what year did the ‘modern era of science communication begin?
There is no simple answer to that question: it varies from country to country.

It is worth mentioning that science communication (then called science
vulgarisation or popularisation) boomed in the 19th century. This period
continued well into the 20th century and is seen as a golden age of
science communication by many researchers. But the modes of science
communication developed before World War II (WWII) were disrupted
by the conflict. Scientists were not at liberty to communicate freely with
the public on the grounds of national security, and after the war structural
changes interrupted normal processes.

What distinguishes the post-war period from earlier times is the social driving
role played by science and technology: they have become the main vehicle
of an ever-accelerating movement of social, cultural and economic change,
at a pace matched by the integration of the sciences and the economy. The
sustainability of this movement is increasingly predicated on the training of
a qualified workforce whose function is to produce new knowledge and new
applications, and to acquire the skills to make use of these applications in
professional and daily life. It also depends on the ability and willingness of the
population to accept and adopt advances in technology. The rapid expansion
of higher education during the 1960s is directly linked to this development.
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The evolution of post-war society becomes incomprehensible if we do not take
into account this dynamic. The narrative is borne out by successive reports
of the Organisation for Economic Co-operation and Development (OECD).
First, the reports stressed the fact that national competitiveness is linked to
innovation: new knowledge and new applications sustain the pace of economic
development. Second, they invited national governments to become key
actors by creating ministries of science and technology and adopting science
policies. Third, they invited states to mobilise their population through
the development of science culture by the implementation of programs to
promote and propagate scientific knowledge and scientific thinking. This is
why the focus of this book on the post-war period is not arbitrary: it reflects
this paradigm change.

The timing of the modern era of science communication varies between
countries depending on their situation before WWII and the pace of change
after WWIL Authors were asked to select the most appropriate date for their
country, ‘probably somewhere between 1945 and 1980°. The editorial board
certainly recognise there were science museums, media reports and associations
of science writers before that time, but the 1970s—1990s marked a step-change:
new interactive science centres, new jobs, the opening of courses at universities
to meet the demand for a career in science communication, the formation of
journals, associations and conferences devoted to science communication and
new programs to encourage the public to engage with science.

This period, as confirmed by the analysis following this introduction, can be
seen as the moment when science communication asserted itself as a social
necessity. It was marked by the formation of a group of social actors engaged
in that field, sharing a set of practices and inventing terminologies to describe
these practices and recognised as a group committed to communicating
science. Over the years a second group has emerged, mostly comprised of
scholars and academics whose goal is the study of science communication.
These two groups are in constant interaction.

3. Diversity, optimism, doubt, challenges

3.1. Diversity

The book draws on a cross-section of countries: all continents and all cultures.
The diversity is reflected across geographical location, income, religion,
population, land area, democracy rating and history. Five contributing
chapters are from Africa, seven from the Americas, 11 from Asia and the rest
from Europe and Australasia.


http://data.worldbank.org/indicator/ny.gdp.pcap.cd
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Eleven countries rank outside the top 100 in per capita wealth, with
Pakistan, Ghana and Uganda ranking the lowest.? Problems, attitudes and
actions can be sharply magnified by huge disparities in wealth. There is a
factor of 127 separating the richest country involved in the book from the
poorest: the median figure for gross domestic product per capita for the
39 countries is US$22,928,* but national figures range from US$643 for
Uganda to US$81,807 for Norway. This has significant implications in
defining the issues countries face and where science communication would
be part of the solution. It also has implications for their abilities to fund
appropriate actions.

Five of the countries represented are Muslim-majority: Nigeria, Iran,
Pakistan, Turkey and Malaysia. Twenty-five are Christian-majority; four have
a majority of people declaring themselves ‘unaffiliated’; two are Buddhist;
one Hindu; and one each folk religion and Judaism®. Religious attitudes can
shape and influence national policies on research and practice in science, with
consequent implications for science communication.

Population and land area are two other variables showing great
diversity in participating countries. Countries range in population from
1.3 million (Estonia) to 1.4 billion (China), a factor of over 1,000. Nine have
a population of below 10 million, balanced by 10 countries with a population
above 100 million. The median is 46 million.® National land areas vary from
709 square kilometres (Singapore) to over 16 million (Russia).”
Contributing countries also range widely when listed according to
the Economists Democracy Index. Twelve countries are assessed as
‘full democracies’; 19 as ‘flawed democracies’; 12 as ‘hybrid regimes’; and
three as ‘authoritarian’. The Economist explains its approach as follows:

The index rates 167 countries by 60 indicators across five broad
categories: electoral process and pluralism, the functioning of
government, political participation, democratic political culture and
civil liberties. It is stricter than most similar indices: it concludes that
just 4.5% of the world’s people live in a ‘full democracy’.?

3 GDP per capita 2018 from data.worldbank.org/indicator/ny.gdp.pcap.cd.

4 Again, see GDP per capita 2018 from data.worldbank.org/indicator/ny.gdp.pcap.cd.

5  Pew Research Centre from www.pewforum.org/2015/04/02/religious-projection-table/2020/
percent/all.

6 Populations 2018 from data.worldbank.org/indicator/SEPOPRTOTL?view=chart.

7 Land areas from data.worldbank.org/indicator/AG.LND.TOTL.K2.

8  See www.cconomist.com/graphic-detail/2019/01/08/the-retreat-of-global-democracy-stopped-
in-2018.


http://data.worldbank.org/indicator/ny.gdp.pcap.cd
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http://data.worldbank.org/indicator/SP.POP.TOTL?view=chart
http://data.worldbank.org/indicator/AG.LND.TOTL.K2
http://www.economist.com/graphic-detail/2019/01/08/the-retreat-of-global-democracy-stopped-in-2018
http://www.economist.com/graphic-detail/2019/01/08/the-retreat-of-global-democracy-stopped-in-2018
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The book documents the way science communication has evolved and
the motivations behind its development. The 38 chapters record an
astounding variety of science communication modes of mediation, from
drumming around the village, to traditional and social media, science cafés
and festivals, and meetings with politicians. The approaches vary widely:
while Germany relied on traditional media and focused its efforts in training
journalists, Russia concentrated on publications and public lectures (in 1990
the Russian science journal Argumenty i Fakty was cited in the Guinness Book
of Records as the highest weekly circulation newspaper in the world). South
Korea took a whole-of-government approach that lifted the country sharply
up international wealth rankings.

The science communication approaches and practices recorded for some
participating countries have never been described before. But science
communication is not an autonomous field. The actors always have to work
and modify their work and discourse according to the context, the plays of
power and the social, economic and political imperatives that constitute their
environment. Thailand, for instance, was led by King Mongkut, a passionate
amateur astronomer and a supporter of science communication who won
great respect in his country for successfully predicting an eclipse of the sun
two years before it happened in 1868 (he also provided the central character
in the musical 7he King and I, a part played on Broadway and the movie by
Yul Brynner).

Brazil celebrated science in the lyrics of the samba Ciéncia e arte (Science
and Art) and Aotearoa New Zealand is marrying indigenous knowledge with
Western science. Islamic countries have principles of Shariah (Islamic law) to
consider, bearing in mind the twin tenets of halal (permissibility) and haram
(forbidden) in shaping science communication activities. Nigeria tells the
story of a significant science communication challenge, when a campaign to
rid the country of polio was subject to an Islamic fatwa in 2003 because the
Muslim community suspected it was part of a plot to sterilise children living
in the northern (Muslim) parts of the country. It was only after five leaders
of this community visited Egypt to witness a successful campaign that the
program was allowed to continue.

3.2. Optimism

If before WWII science communication was essentially left to the discretion
of scientists and enthusiasts, from the 1970s governments began to assert
their role, spurred by the direct impact of science and technology on society.
Since then, governments have often led moves in support of modern science
communication, investing in interactive science centres, university training



COMMUNICATING SCIENCE

and public events like national science week. The British story is an example,
well-documented through official reports and inquiries. So are the French and
Quebec (Canada) stories. But governments with a consistent record are rare:
despite public expressions of support for science communication, budgets
demonstrate it is often low on the list of governmental priorities, through
indifference, competition for funding, lack of commitment despite promises
of support repeatedly reaffirmed, or because governments are overwhelmed
by other issues.

In some countries, governments have taken a passive role and allowed
external institutions and individuals to make the running. In the 1970s the
German government stood back, perhaps recalling the unsavoury relationship
between Nazi propaganda and science, and private foundations took the
lead in funding ambitious programs to train science journalists. In the
US, the absence of a strong central agency encouraged many institutions,
funding bodies and societies to enter a field described variously as ‘vibrant,
Yjostling’ and ‘cacophonous’ and characterised by a lack of coordination
and centralisation. Reflecting this, the US authors subtitled their chapter
‘Its Complicated’.

At times through history, governments have been hostile to attempts to
communicate science. The fascist regimes of Italy, Spain and Portugal: the
attempts of the Canadian government in 2010 to muzzle scientists on climate
change, a coup d’état in Argentina that had ‘devastating’ effects on science,
and state control and censorship in South Africa over the apartheid years—to
mention some—all discouraged communication. In all cases the role of the
State was a determining factor.

But generally, governments became more interested in science and science
communication following WWII, when there was a growing belief in the
power of science to unlock a bright new future. Governments had seen what
science could do in the war years. In 1945 US President Franklin D. Roosevelt
asked Vannevar Bush, Director of the US Office of Scientific Research and
Development, a simple question: we have seen what science can do for us in
war, but what can science do in times of peace?

Bush’s response, Science: The Endless Frontier (1945), set out a vision for
science in modern life:

Advances in science when put to practical use mean more jobs,
higher wages, shorter hours, more abundant crops, more leisure for
recreation, for study ... Advances in science will also bring higher
standards of living, will lead to the prevention or cure of diseases,
will promote conservation of our limited national resources, and will
assure means of defense against aggression.
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Bush’s optimism was picked up by the leaders of newly independent states in
Africa and Asia, and voiced by Kwame Nkrumah, prime minister of Ghana.
In an address to the first conference of the Organisation of African Unity

(OAU) in 1963, Nkrumabh said:

We shall accumulate machinery and establish steel works, iron foundries
and factories; we shall link the various States of our continent with
communications; we shall astound the world with our hydroelectric
power; we shall drain marshes and swamps, clear infested areas, feed the
under-nourished, and rid our people of parasites and disease. It is within
the possibility of science and technology to make even the Sahara bloom
into a vast field with verdant vegetation for agricultural and industrial
developments. We shall harness the radio, television, giant printing
presses to lift our people from the dark recesses of illiteracy ... The world
is no longer moving through bush paths or on camels and donkeys.

The visions outlined by Bush and Nkrumah could only be realised if the
mindset of the people was aligned to science. This was a monumental task for
science communication: changing long-held beliefs and attitudes, opening the
eyes of people to the possibilities of better approaches to health, agriculture
and industrialisation, and preparing people for a new future. Implicit in this
was the need for public acceptance, awareness and education.

Further impetus came in the 1960s. Beginning in 1963, the OECD had
a central presence in asserting the fundamental role of the sciences and
technologies in modern societies and insisting on the necessity for governments
to develop science policies to sustain economic growth. Governments
responded by establishing ministries for science and developing science
policies. The second report in 1971 took a broader view of science, putting
forward its social and cultural aspects. It is from that moment that science
communication entered the political discourse (Piganiol et al., 1963; Brooks
et al., 1971; OECD, 1981). The vision promoted by the OECD, with the
exception of the United States, was quickly adopted by countries that were
not members of the organisation (Henriques and Larédo, 2012).

3.3. Doubt

Eighteen countries participating in the book have a colonial history at some
time in the 20th century. To that number must be added the countries in East
Africa covered by the chapter on African health. This history has helped shape

opportunities and attitudes to science communication.

The Nkrumah quotation above was typical of how eagetly former colonies
anticipated independence and the freedom to invest in the future of their
countries. Plans were formulated and optimism was strong in the newly
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independent countries. A lot was depending on science communication
and the role it would play in changing attitudes, educating the people and
modifying behaviours. But post-independence progress took time, interrupted
by competing priorities, inexperience in government, inadequate resources,
regional and personal conflicts and being weighed down by having to deal with
immediate issues rather than the longer-term nature of investments in science.
Chapters across all regions record the disappointments as well as the successes,
and many authors report programs in science communication that began with
enthusiasm but failed to deliver.

Faltering progress was not limited to the former colonies. Ireland has planned
and lobbied for a science centre for 30 years and €13 million is still needed
to complete the project. South African efforts to create a scientifically literate
society are documented in the book as being hampered by inexperience and
misguided politics, and the intricacies of balancing indigenous knowledge
systems with modern science. In Turkey, the committee responsible for
implementing the first official policy on science (and science communication)
has failed to meet for many years. Mexico reports weak systems to incorporate
science into the general culture of the population through collaboration and
evaluation; Taiwan describes poor-quality coverage of science by mainstream
media; Canada that the development of science culture has ceased to be the
priority it once was; Pakistan awaits the necessary framework to communicate
science to its public effectively; and Italy concludes that incentives for scientists
to communicate their work are poor. Australia commissioned an inquiry
into science communication in 2011 and funded national activities, but
this has faded over time under a conservative government. These problems,
shortcomings and issues are shared by other countries.

In addition to economic considerations, other social and cultural factors were
involved. In the decades immediately after WW1II, optimism was dominant in
the era of Big Science, and the positive image of science reflected on scientists.
Their influence was so great that although they were not in power, we could
speak of a parliament of science. But although optimism was predominant
(Sputnik, transistor radios, antibiotics and non-stick frying pans), doubts
about the role of science and the effects of progress were emerging. Hiroshima
cast a long shadow and concerns about the environment grew. Public opinion
began to turn through the 1960s and 1970s. On the one hand, social
movements (in Europe, the US and elsewhere), not least the peace movement,
challenged authoritarianism and militarism. The continuing development of
nuclear weapons was controversial, and the image of scientists was stained
with the condemnation of their involvement. Environmental crises, such as
the 1967 sinking of the Torrey Canyon, led to a growing awareness of the
negative impacts of progress.
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With the idea of progress being increasingly questioned (particularly in
developed countries), the concept of risk entered collective consciousness and
an ambivalence towards the development of the sciences and technologies led
the UK’s House of Lords to declare in 2000 that ‘society’s relationship with

science is in a critical phase’.

3.4. Challenges

The authors have identified a number of challenges that science
communication faces: fear of change, indifference, scepticism, superstition,
competition for funding and resources, and cultural or religious differences.
They report different experiences of a collision between ‘white man’s science’
and indigenous knowledge: some countries have made significant progress
towards resolving these issues, while others still wrestle with them. The
‘systey’ can also work against science communication. Despite a broad
expectation that scientists will discuss their work and engage with society (the
‘third mission’), authors reported limited interest by institutions, funding
bodies and governments in rewarding communication work. Like other parts
of Europe, Italy is struggling to realise the ambitions of those advocating
‘third mission” activities (broadly, ‘knowledge-making and engagement with
society’) and extending them more generally. Scientists have busy lives and
if there are no incentives to communicate, it becomes a low priority. They
also can become discouraged when their communication efforts have littde
apparent influence on policy—scientists can be slow to realise that the
kind of reliable knowledge they produce is only part of what contributes to
a whole society, and that culture, economics and politics play their part in the
decision-making process as well.

4. ‘Science communication’: Terminology
and interpretation

In the course of compiling the chapters, we found that the term ‘science
communication” has many definitions and not all researchers or practitioners
agree on its goals and boundaries. It has been variously described as an objective,
goals, a process, a result and an outcome. This confusion over a definition is
reflected in the terminology used internationally for the field. From the second
half of the 20th century, what we have chosen to call ‘science communication’
for this book has flown under different headings: ‘science popularisation, ‘public
understanding’, ‘vulgarisation’, ‘social appropriation of science and technology’,
‘public understanding of science’ and ‘scientific temper’ for example. In all, the
chapters mention 24 separate terms for the expression ‘science communication’
that we chose. We have taken note of that variety.

11
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Most authors, consciously or unconsciously, did not define what they were
writing about. Only five chapters included a definition: the US, China,
Colombia, Denmark and Uganda. This suggests that an examination of
the terms listed above, their evolution and an exploration of their specific
meanings presents an opportunity for further research. Do the terms mean
the same thing? How has usage changed over time? There appears to be no
agreement on a commonly accepted definition, although a consensus is
developing across the field generally that in science communication we are
talking about a young transdisciplinary field, still developing and evolving,
but not yet regarded as a discipline. The multiplicity of appellations implies
that the field is not fixed and nor are its practices.

This observation is valid for all countries, regardless of the attempts by
a number of researchers to circumscribe science communication as a field of
practices and to apprehend individual practices as singular research objects.
The heterogeneity of practices implies the heterogeneity of the field, and it
is this heterogeneity that has led to the wide variety of terms being used for
‘science communication’. In other words, the practices and discourses grouped
under various different terms in different countries are the result more of the
consensus of actors at a given time rather than of a genuine attempt at the
objectification of these practices and discourses. One can wonder if such an
objectification is feasible or even desirable.

What we can conclude from the chapters is that ‘science communication’
(by whatever term) is used to inform, engage, persuade, change behaviours
and support better decision-making. Science communication aims to lift the
social, environmental and economic standing of a nation’s people. Authors
report that science communication revolves around problems in diverse
regional and cultural contexts: health, economic opportunity and jobs, urban
resiliency, food and agriculture, clean energy, managing the development of
new technologies and innovation. It may also support the participation of
citizens in setting the agenda for scientific research, a democratic motivation.
Italy has recently adopted initiatives to ‘actively involve citizens and civil
society organisations and develop a public debate’.

5. Timelines

There is a timeline at the end of every country’s chapter showing key dates
for that country. There is also a series of graphs and tables in the chapter
following the introduction, amalgamating the national data and allowing an
international comparison of (for instance) the date of the first interactive
science centre or the first university courses in science communication. The
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collected dates give an indication as to how the field has progressed—as
an academic field, as a domain of practices, as a field of practitioners and

a subfield of the media.

A word of caution on the timelines. They are indicative rather than precise
and show broad directions in an ecosystem of science communication. They
should be regarded as markers rather than as definitive, a start to collecting
meaningful episodes in the development of science communication.
We realise that in some or even many cases, these records will not be the right
episodes to explain the story of the development of science communication.
The choice of indicators is not arbitrary although they include a degree
of uncertainty. These four great generic domains are interlinked insofar
as any social organisation is constituted of actors, practices and modes of
communication and interaction. They should be objects of scepticism and
question, not intended as a definitive account of ‘the way things unfolded’.
In short, they are a beginning, perhaps a controversial one, not an end.

The timelines have also posed practical difficulties, for a multitude of reasons.
It was hard to identify ‘firsts’ because organisations changed their names,
or events like science festivals stopped and started again, or regional events
became national. Even the definition of what might be called a science
‘festival’ or a science communication degree is not always clear. People
who became notable science communicators may have done their PhDs
in a related area like science journalism, and what are now full courses in
science communication may have begun as semester-length programs or in a
different faculty. Nor are the editors or authors historians, but we do have
a good grasp of the field and its evolution.

This book marks a milestone. It documents modern practice, the theories that
underpin it and explains how countries have reached the position they are in
today. For many participants in science communication, progress will appear
to have been haphazard, characterised by interruptions, funding crises and
the absence of clear and consistent policy. Recording these national stories
will bring some sense of order to the process. What we have done is already
useful, but it is only by a close examination and interrogation of the chapters
themselves that the full value of the work of the authors will be realised.

We need to extract the lessons from the book. The questions listed at the
beginning of this introduction are a starting point for the interrogation of
what has been called ‘a rich cornucopia of knowledge’. Understanding where
we have come from and why we are here can only help the field in which we
work. Our next task is to plan for an examination and interpretation of the
content of the chapters.

13
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We encourage readers to explore the book and consider the different cultural
context within which each chapter was written.
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THE TIMELINES

A broad-brush analysis

Bernard Schiele and Toss Gascoigne

The chapters compiled in this book bear witness to the development of
science communication in 39 countries. The objective was twofold: to present
the reader with a global understanding of the pathways different countries
followed, and then to provide a means of comparison. The timelines at the
end of each national chapter were constructed with this in mind, using
indicators that are both comparable and recognised.

They reflect three conceptions of science communication:

* as an area of practice (indicators such as the date of establishment of
an association of science writers or journalists or communicators, or the
first interactive science centre)

* as a media subfield (indicators include the date when the first significant
radio or television programs on science were broadcast)

* asan academic field (indicators include the dates when university courses
to train science communicators were established, or when the first master’s
or PhD students in science communication graduated).

Other indicators were also collected, such as the date when the first national
government program to supportscience communication was established, or the
launch of the first significant initiative or report on science communication.!

1 At the risk of oversimplifying, science communication exists at the point of articulation of
autonomous or semi-autonomous fields in interaction with one another: the academic field, the
media field and domains of practice, all linked to specific fields or as sets of practices in a process of
autonomisation. (Cf. Schiele, 2019; Gascoigne et al., 2010.)
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In the introduction, we urged caution when considering the timelines.
We said the timelines should be objects of scepticism and question, not
intended as a definitive account of ‘the way things unfolded’. In short, they
are a beginning, perhaps a controversial one, not an end. Readers might look
back at the introduction to check our reservations.

The world is complicated. Actors in science communication changed the
role they played and intervened on several fronts, and any categorisation is
in itself an oversimplification (as is the creation of indicators). They may,
for instance, have performed in several different roles at the same time: as
journalists, radio or television hosts; promoting or contributing to the
institutionalisation of science communication by establishing or supporting
an association; and advocating for university training (by creating programs
or becoming university professors).

Therefore, the story is more complicated and cannot be reduced to
14 indicators. Trying to read the picture of science communication through
these indicators makes it difficult to grasp the complexity of particular
situations that governed its emergence and development. Only the chapters
can do that.

However, an analysis of the timelines does show us which areas of activity
have been significant from one country to another in the development of
science communication, and when. It sheds light on each country’s important
fields of activity and their moments of significance. Therefore, we can deduce
the anchor points of the actions of actors in science communication and how
from there they have interacted with the other fields. And it is on this basis
that a comparative approach can be undertaken.

A second limitation is the way authors interpreted the 14 questions and their
knowledge of their country’s history of science communication. For example,
the San Francisco Exploratorium (United States) and the Ontario Science
Centre (Toronto, Canada), both inaugurated in 1969 and both dedicated to
visitor engagement through a hands-on approach (and thus breaking with the
passive approach of traditional science museums), are commonly held to be
the first interactive science centres. Or does that position belong to the Palais
de la Découverte (Paris, France), which opened in 1937 and was deliberately
designed without a permanent collection? Even within a country there can
be debates: was the first interactive centre in France the Palais, or the Cité des
Sciences et de I'Industrie, which opened in 1989 specifically with a hands-
on approach?
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Such questions arise on nearly all issues. Associations of science communicators
are formed, dissolved and re-formed. Which date is the most significant, that
of a foundation or of a re-foundation? Science communication university
programs are created, cancelled and re-created. Again, which date is the
appropriate one to record? In the end, we decided to acknowledge this
uncertainty by accepting the dates as they were nominated in the chapters,
although we are fully aware of the limitations of such an approach. This is
why we regard the largely descriptive analyses that follow as offering only
a general overview, an overview that could be refined with further research.

You will notice the graphs include phases of development. A ‘phase’ is when
dates are clustered together. They are separated from the next phase by a gap
of at least five years, so each cluster of dates (or ‘phase’) is separated by at least
five years from the next one. Phases give a useful indication of concentrations
of activity.

Table 2.1: Country international codes.

Aotearoa New Zealand NZ |Iran IR | Portugal PT
Argentina AR | Ireland IE | Russia RU
Australia AU | Israel IL | Singapore SG
Brazil BR | ltaly IT | South Africa ZA
Canada CA | Jamaica JM | South Korea KR
China CN | Japan JP | Spain ES
Colombia CO | Malaysia MY | Sweden SE
Denmark DK | Mexico MX | Taiwan T™W
Estonia EE | Netherlands NL | Thailand TH
France FR | Nigeria NG | Turkey TR
Germany DE | Norway NO | Uganda UG
Ghana GH | Pakistan PK | United Kingdom GB
India IN Philippines PH | United States us

17
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1. Indicators of practice areas

1.1. First interactive science centre

All countries except Jamaica nominate a date for the creation of the first
interactive science centre. Although the range is extensive, from 1914 in
Norway to 2009 in Ireland, the trend really starts in 1975. Before that
date, countries that opened science centres displayed major economic and
cultural differences. How to account for the fact that although the USSR was
a scientific powerhouse, symbolised by the 1957 success of Sputnik, Russia
only built its first science centre in 2005?

Four stages are apparent:

— Precursors: Norway 1914, and the United States 1936
— Phase 1: Taiwan 1956, and India 1959
— Phase 2: Canada 1967, and Mexico 1970

— Phase 3: From 1975 until 2009, when all other countries developed their
centres, with an average of two new science centres opening each year
between 1977 and 2001.

The creation of a science centre is symbolic of the newfound importance of
science and technology in a society. Although countries compete with one
another to stress unique qualities of their own science centre, it is more likely
that centres share strong similarities in concept, formart and activities.
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1.2. National science week

Thirty-six countries report that they hold a science week, with South Korea
claiming the first in 1934 and Malaysia the most recent in 2018. Pakistan,
Russia and Uganda do not provide a date. The gradual creation of science
weeks follows the pattern of the development of science centres.

There were four stages of activity:

— Precursors: South Korea 1934, and the Philippines 1951
— Phase 1: Japan 1960, and Turkey 1970

— Phase 2: 1982-2006: a period over which 27 countries stated a science
week, and peaking between 2000-2006

— Phase 3: 2011-2018: five more countries.

The first countries to build science centres were not the first to hold
a national science week. There is apparently no coordination between
science communication initiatives: the development of flagship science
communication initiatives like science centres does not immediately stimulate
other events on a national or even regional scale. There is a time gap, of
20 years on average, between the creation of the first science centre and the
Jirst national science week, with the science centres generally being formed
first. The median (mid-point) for the founding of science centres is 1988,
compared to a median of 1997 for science weeks.

Most countries chose to launch a science centre before they inaugurated
their national week, but eight countries began with the science week: South
Korea 1934; the Philippines 1951; Japan 1960; Turkey 1970; Sweden 1984;
Italy 1991; Ireland 1996; and Nigeria 2001. It is interesting to note that
many of the pioneers were lower-income countries; perhaps their national
science week was an expression of commitment to science communication in
a context of limited resources.

1.3. First science festival

As with the science week, 36 out of 39 countries reported that they organise
science festivals or science fairs, the exceptions being India, Portugal and
Uganda. In some countries these coincide with the national science week, the
two events being mutually reinforcing. With the exception of the science fair/
festival in the United Kingdom in 1881 (a precursor and not on the graph),
the movement started in the Philippines in 1951.
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Science festivals progressed in four stages, following one in the UK in 1831
(not shown on graph):

— Precursors: 1951-1959: the Philippines and Canada
— DPhase 1: 1967-1975: Argentina, Colombia, France and Norway

— Phase 2: 1982-2012: the longest, with 27 countries, starting in 1982 with
Thailand and ending in 2012 with Ireland

— Phase 3: 2017-2018: Nigeria 2017 and Ghana 2018.

The organisation of a science festival was a marker for any country seeking to
express its interests in science communication, since the event ensures science
a greater visibility in the public sphere (media coverage, school trips, museum
programs and so on). The creation of science festivals generally took place in
a country after they had built a science centre, and the median date across
the 36 countries is 1997. This is the same as the median for the creation of
national science weeks and suggests the two events are linked or have strong
ties to one another, since a science week can be the pretext for a festival.
Out of the 36 countries, 15 created their science festival after the turn of the
millennium, and 11 between 2000 and 2006.

1.4. Association of science writers

Thirty-three countries have an association for science writers and journalists,
with the exceptions of Iran, Israel, Jamaica, Malaysia, Pakistan and Singapore.
The foundation of such an association signals two things: that an emerging
profession has recognised itself as such and claims its own specificity and
legitimacy; and that by discussing scientific issues, a subset of writers
and journalists are specialising in science.

There were four stages:

— DPrecursors: 1929-1934: Germany in 1929, followed by the United States
in 1934

— Phase 1: 1946-1955: Seven countries founded associations (it is noteworthy
that this second phase started at the end of WWII)

— Phase 2: 1962-2005: 22 countries founded associations
— Phase 3: 2014-2016: Ghana 2013, Portugal 2014, and Russia 2016.
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The median year was 1977. It can be argued that the field of science
communication began as a grouping of actors engaged in science writing.
Popularisation or vulgarisation—expressions used to refer to science
communication until the turn of the 1960s—enjoyed a golden age in
the 19th century. The written medium was the dominant form, although
lectures were also important (especially for natural science museums) and live
demonstrations of physical or chemical phenomena were held during fairs.

The written format, governed by the rules of publishing or journalism, has
left its mark on the professionalisation of science communication, if only by
nominating the criteria for becoming a member. Although preceded by the
first science centres, the origins of science communication are linked to the
foundation of associations for science writers and journalists.

1.5. Science communication awards

Thirty-five countries have created an award for science communication
by scientists, journalists and others, with only four countries not mentioning
itin their national timelines (Jamaica, Japan, the Netherlands and Singapore).

Again, the chronology progressed through four stages:

—  Precursor: US 1946 (Westinghouse AAAS Science Journalism Award)
— Phase 1: Sweden 1972, and Canada 1973 (Ortho-Award for print science

journalism)?
— Phase 2: 1978-1996: involved 19 countries
— Phase 3: 2001-2018: involved 13 countries.

If we ignore the five-year gap between 1996 and 2001, new prizes are
constantly being created. They signal not only a newfound appreciation for
the work of science communicators and the legitimacy of the field and the
role it plays in society, but also the specialisation of the field. By creating such
prizes, countries want to stress the importance of science communication.

2 The Association des communicateurs scientifiques (Science Communicators Association, Quebec)
will follow suit with the creation of the Fernand-Séguin scholarship for young science journalists.
A third prize was created for the promotion of science in 2001 by the National Science and Research
Council of Canada.
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The median year of 1991 is slightly later than the median year for the creation
of science centres (1988), while significantly later than the median year for
creation of a journal devoted to science communication (1956) and of an
association for science writers and journalists (1977). The creation of a prize
signals that the constitution of a social group (science communicators)
is well advanced, since the existence of such an award implies rules of
communication and issues specific to this group, complementing other
activities such as the journal and the association, and affirming this specific
social and cultural activity.

1.6. Journals of science communication

Only 20 countries mention a journal completely or substantially devoted
to science communication.® Although the dates for the creation of new
journals can be pinpointed, they do not easily fit into phases of development.
Scandinavia, whose countries, people, culture and language have close and
historical ties, established its journals in 1854 (Denmark), 1877 (Norway)
and 1911 (Sweden), but it cannot be said that creation of one influenced
the creation of the other. The fourth journal was founded in China in
1933, 22 years later, illustrating the point that creating new journals is
a slow process.

If we try to fit this activity into phases, three stages after the precursor emerge:

— Precursors: Denmark, Norway and Sweden

— Phase 1: 1938-1952: six journals were created with an average interval
of three years: Australia 1938; New Zealand 1942; Argentina 1945;
Thailand 1948; Brazil 1949; India 1952

— DPhase 2: 1975-1979: three journals created: Mexico 1975; Colombia
1977; the United States 1979

— Phase 3: 1992-1997: the United Kingdom 1992; Spain 1995; the
Netherlands 1997.

3 France mentions that examples of such journals date back to the 19th century, although it is
difficult to date them accurately.
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Other countries were scattered across the period as indicated in Figure 2.6.
The median was 1956 but there does not seem to have been any general
movement, as was the case for science centres, national weeks, science fairs,
associations and awards. Half the countries surveyed (19) have no journal. While
the creation of a journal may signal the beginning of the institutionalisation
of science communication in any given country, the sample is too limited to
draw definitive conclusions.

2. Indicators of the media subfield

2.1. Radio programs on science

The second group of indicators concerns the media field, specifically the date
of the first significant radio program on science and the first significant television
program on science. Radio (Figure 2.7a) came into being before television,
and the majority of countries have created radio science broadcasts, or at the
very least have programs that raise questions pertaining to science. Only the
chapters on Japan,* Malaysia and Singapore do not nominate dates.

The creation of science radio broadcasts happened in seven phases extending
over nearly a century, from the United States in 1920 to Ghana in 2014, with
1964 as the median year. Science radio broadcasts took off in the aftermath
of WWII, and specifically from 1949 for 23 out of 39 countries.

The seven phases were:

— Phase 1: 1920-1933
— Phase 2: 1941

— Phase 3: 1949-1952
— Phase 4: 1957-1966
— Phase 5: 1976-1983
— Phase 6: 1990-2003
— Phase 7: 2010-2014.

The four most significant phases were 1, 4 and 6, each involving at least four
countries.

4 'The authors stated that it was very difficult to date the first science radio broadcast.



COMMUNICATING SCIENCE

HO d1L 1L 3 nd 1d VZ IAr Md N

€861-9/61:G ud
€002¢-0661 :9 Ud
¥10¢-010¢ L ud

ML dv 0O XN di

96} UBIPSIN
Hd 33 nNv 9N IN 711 ZN ON HL NO S3 VO ON MAd 44 3IS 30 g9 dY9 SN

*90ud19s uo welboud oipes JuedIubIs 1S4 B2 g 94nbi4

welboud olpey

cs61
9961-,S61 ¥ Ud

—6v61 :€ Ud

Lv6} ¢ ud

£e61

0€61

€€61-0¢61 | ud

€a6l

0c6L

961 S96}

961

olL6L

0g6 L

0561

064

066+

0l0¢

30



*99ua10s uo welboud AL Juesnubis 3s4i} 8y} 0} pasedwod aoualds uo weabouad oiped JuesIubIS 3s4i4 :q2g 24nbi4

96| UBIPS|A OlPEY e WEIBOID /| s weJboud olpey mm

HO "L 84 U a nNd Id VZ WF Md N ML d"HY OO XA dH Hd 33 nNY SN 7N T ZN ON HL NO S3 VO ON Ma 3S d4 3d 89 dd sn

31

2. THE TIMELINES

oLoe

1002

€002

LLog

€961 €961

9961

8961

9561

0561

|

|

9561

|

413

I

or6lL

9002

6.61

oL6t

0e6l

0561

0.6}

0661

00T



32

COMMUNICATING SCIENCE

The development was not continuous, nor did it seem to be evident that
science topics should be raised on radio. It is significant that, although
television came later, the median year for science TV broadcasts is a mere six
years later than the median for science radio broadcasts, in 1970. This small
difference emphasises the point that science content was not self-evident for
radio producers.

2.2. Television programs on science

In contrast, the development of science TV broadcasts was more compressed.
Television had huge appeal because it made it possible to show pictures of
science to audiences while talking about researchers, their science and its
applications. The effect was to expose viewers to worlds beyond their daily
experience.

After the first burst of activity, the creation of new TV broadcasts followed at
an unequal pace. There were four phases:

— Phase 1: 1946 and 1974: the first and most important phase, with
23 countries. In this period a science TV broadcast was created on average
every two years

— Phase 2: 1983-1989
— Phase 3: 1994-1996
— Phase 4: 2003-2011.

Some countries did not identify dates for the first science broadcasts on either
radio or TV, perhaps because they were difficult to identify or perhaps because
that particular medium does not carry broadcasts on this subject. According
to the authors, Singapore’s (1972) and Korea’s (2007) first science broadcasts
were on television. Neither identified a date for radio. Neither Japan® nor
Malaysia identified a date for the creation of TV broadcasts.

A last element: as noted, the random nature of the arrival of science on radio
contrasts with the systematic nature of its arrival on television, a fact that
suggests the quick realisation of television’s potential (Figure 2.8a). The US,
according to the authors, were the first to adopt radio (1920) and television
(1946). A handful of countries even started using radio decades after adopting
television, such as Jamaica (1970, 1994) and South Africa (1970, 1991).

5  'The authors stressed that it was very difficult to date the first TV broadcast on science.
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3. Indicators of the academic field

3.1. Courses at universities

The beginnings of systematic training in science communication, pioneered
by the Philippines and the United States in 1960, are an indicator of the slow,
yet continuous, professionalisation of the field over the next 60 years. Ghana
(2019) is the most recent country to offer courses. Figure 2.9 shows that 35
countries offer university courses, with the exception of Malaysia, Pakistan,
Singapore and Uganda.

These may be master’s courses, or units in science or journalism (or other
disciplinary areas) degrees, or certificate or diploma courses. Only one
country identified a full undergraduate course in science communication
(France).® In 1984, Denise Devéze-Berthet set up the first training courses
(bachelor’s and graduate) focused on ‘communication and scientific, technical
and medical information’. One year later, in Tours (France), Jean Lagoutte
and colleagues created bachelor-level training at the Institute of Technology
(IUT) in Tours, focused more on scientific mediation.

This development took place in one extended phase, following a lone
precursor:

—  Precursor: 1960

— Phase 1: 1976-2019: a new program created every 15 months
on average.

The necessity of systematic training gradually became self-evident. The
creation of university programs coincided with the development of academic
research on questions of science communication’ and the growing interest of
states for the dissemination of scientific thought.®

6 We could consider this apparent absence of undergraduate courses as a possible effect of the
wording of the question asked: First university courses to train science communicators. The dates people
identified here can be seen as a combination of several things: master’s degrees, or units of degrees in
science or journalism or other undergraduate courses, or perhaps diplomas or certificate courses.

7 Among others: Withey, 1959; Kriegbaum, 1967; Funkhouser and Maccoby, 1970; Jurdant, 1970.
8  As a reminder: the various studies commissioned by the European Council in view of the
organisation of the Strasbourg Conference of 1969 or the 1970 UNESCO report on the diffusion

of sciences.
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Seventeen countries began some form of training in science communication
before 1999. The median year is 2000, with 18 countries commencing their
training after that date.

Almost all countries report that they offer training in science communication
at some level. There are five broad possibilities for this:

1. units, subjects or certificates as part of a degree in disciplines such as
science or journalism

2. a diploma, as an extra qualification for a person holding a bachelor’s
degree

3. an undergraduate degree in science communication (we found only one
report of such a degree, in France)

4. master’s degree

5. PhD.

A few countries do not offer any training or research training in science
communication, but people reported that they travelled overseas to undertake
training (usually to earn a postgraduate qualification) before taking up
positions in their home country.

3.2. First master’s and PhD programs

Figures 2.10 and 2.11 should be analysed together with Figure 2.9, since
they make clear not only the professionalisation of the field of science
communication but its academic legitimisation. Although the development
of a master’s program (Figure 2.10) reflects the gradual development of
criteria of competence sanctioned by training, PhD programs entail a more
systematic participation in the academic field (journals, conferences, research
programs and so on), and convey additional legitimacy and autonomy.

Figure 2.10 shows that the first master’s in science communication was offered
in the United States in 1960. There was a 24-year gap separating that from the
second (France 1984). We do not have enough details to draw conclusions
as to whether master’s programs are an extension of undergraduate courses,
which might be units in science or journalism or other degrees. Nor do we
know what prerequisites were required to enter the master’s program: a degree
in science, social sciences or another discipline.
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Twenty-six countries award master’s degrees, with a median year for starting
these courses of 2000. Figure 2.10 shows that it is possible to distinguish two
major phases after the precursor:

— Precursor: 1960
— Phase 1: 1984

— DPhase 2: 1990 on, accelerating to an average of a new country every
14 months.

Figure 2.11 shows that the development of PhDs took place in three phases:

— Phase 1: 1970-1978
— Phase 2: 1983-2007
— Phase 3: 2012-2019.

A handful of countries created PhD programs before creating a master’s
course. These include Canada and France (both in 1984). A comparison of
the graphs tracks the patterns in the establishment of master’s courses and
PhDs. The differences are insignificant.

3.3. National conferences

Thirty-two countries reported having organised a national conference on
science communication. This suggests a consolidation of the field since it
brings together actors in this field, giving them a venue to collectively debate
issues of importance. Beyond their affirmation as a group, it also gives them
a visibility within society while distinguishing them from other groups of
social actors.

Canada (1933) and the United Kingdom (1943) began the process, and the

four subsequent phases were:

— DPhase 1: Spain 1958, and Germany 1960
— Phase 2: France 1969, Colombia 1969, and US 1970

— Phase 3: 1990-1996: the movement gained momentum with
six countries

— Phase 4: 2002-2019: after a six-year gap, 17 countries followed suit.
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The first conference of the Network for the Public Communication of
Science and Technology took place in Poitiers, France, in 1989. This was
after the first national meetings, but perhaps the surge in national events from
1990 and 2002 owes something to having an international example to follow.
The arrival of the internet and the web, to link interested parties and publicise
events, made the job of organising meetings easier from the mid-1990s.

To an extent, because phases overlap with one another, we observe similarities
between the institutionalisation of research and the institutionalisation
of training in science communication, strengthening and affirming the
community of social actors engaged in the field.

3.4. Initiative or report on science communication

At first glance, the graph on the first initiative or report on science
communication differs from others. Only 28 countries make mention of
an initiative or report, and Figure 2.14 shows they were discontinuously
produced. Between 1933 and 1993, a 60-year period, initiatives are sporadic
(one every five years on average), while the five phases that can be observed
are so short that their significance may be questioned:

— DPrecursor: France 1937
— DPhase 1: 1953-1957

— Phase 2: Colombia 1965
— Phase 3: Spain 1970

— Phase 4: 1975-1977

— Phase 5: 1985-1988

— Phase 6: Norway 1993
— Phase 7: 1999-2004

— Phase 8: 2009-2015.

The median year is 2001, and from this year the number of reports increases,
with a total of 16 (one per year on average). And it is from that date on that
we observe a convergence with university training and national conferences,
and these dynamics may strengthen one another.
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3.5. National programs on science communication

Thirty-two countries reported the development of national programs’ and the
median year is 1999. India 1951 was the precursor. Since 1976, 27 countries
have developed national programs in three phases after the precursors:

— Precursor: 1951 India
— DPhase 1: 1957-1958
— Phase 2: 1976-1977
— Phase 3: 1983-1990
— Phase 4: 1996-2015.

The 1996-2015 phase saw two national programs being created every
year on average, exemplifying not only the newfound interest for science
communication but also the support it gathered. Although the sample is
smaller, Figure 2.12 (first national conference) and Figure 2.13 (first initiative/
report on science communication) express the same newfound willingness to
promote science communication through training, research or the publication
of reports.

4. Which countries were the pioneers?

Below are ranked the first five countries to adopt or act in each of the 14 areas.
Readers are reminded of the cautionary note posted at the beginning of this
section on the accuracy and comparability of the data.

Table 2.2 presents chronologically the five first countries for each indicator.

The United States was the first to innovate or adopt in six of the 14 indicators.
They were also second twice and third twice. Germany was first twice, third
once and fifth twice. France, the Philippines, the United Kingdom, Canada,
Norway, India, Denmark and South Korea were first on one occasion each.
The Netherlands and Sweden were second twice each.

9 The authors of the chapter on China stressed that it was very difficult to date the first national
program.
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Table 2.2: First five countries in the 14 areas.

Ranking

Indicator 1 2 3 4 5
Science centre NO (1914) | US (1936) | TW (1956) | IN(1959) | NL (1966)
National week KR (1934) | PH(1951) | JP(1960) | TR (1970) | TH (1982)
Science fair/festival | GB (1831) | PH (1951) | CA (1959) | AR (1967) | CO (1970)
Association DE (1929) | US (1934) | TR (1946) | GB (1947) | DK (1949)

TH (1947)
Award US (1946) | SE (1972) | CA(1973) | BR(1978) | CN (1980)
NZ (1980)
Journal DK (1854) | NO (1877) | SE(1911) | CN (1933) | AU (1938)
Radio program US (1920) | BR(1923) | GB (1925) | DE (1926) | SE (1930)
Television program US (1946) | SE(1950) | GB(1952) | IT (1954) DK (1956)
University course PH (1960) | NL (1976) | DE (1980) | FR (1984) | AR (1985)
US (1960) NG (1980) | TW (1984)
MA graduate US (1960) | CA(1984) | NL (1990) | NO (1992) | AU (1993)
FR (1984) GB (1992) | IT (1993)
PhD graduate DE (1970) | FR(1973) | NL(1976) | CA(1978) | TW (1983)
US (1970)

National conference | CA (1933) | GB (1943) | ES(1958) | DE (1960) | FR (1969)
CO(1969)
Initiative/report FR (1937) | CN (1953) | US (1957) | NL (1957) | CO (1965)
National program IN(1951) | NL(1957) | US (1958) | GH (1959) | TR (1963)

The United States appears 10 times in the table above, the Netherlands six,
and Canada, France, Germany and the United Kingdom five times each.

Table 2.3 collates the results for all first-five precursor countries (the total
varies from column to column because countries that innovated the same
year were similarly ranked).
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Table 2.3: Five first precursors.

Ranking
3 4 5 Total

Code
us
DE
FR
PH
GB
CA
NO
IN
DK
KR
NL
SE
CN
BR
T™W 1
TR 1
ES 1
]
]

N
[\
e
o

alajlalalalalalald|lo -
= == NN

= |= |
—_
—_

RGN O TGN Y

NG
JP
AR
TH
T

GH
CO
AU
NZ 1
Total 16 15 15 16 17

—“ | a | a A

N
= N [(W (= DNNIN|= == 0N OO = ON®G 0| u

~
©

4.1. Median points

Figure 2.15 takes into account all the indicators used to construct the
timelines. The orange lines indicate the beginning and end of each element.
For example, to the question When did the first national (or large) science fair/
festival take place, the line stretches from 1831 to 2018. This is a 187-year
period and this number is written in the column on the right side of the

graph.
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The red cells indicate the median year for each question. For example, the
median year for journals was 1956, which appears near the middle of the line.
This means the creation of journals was more or less evenly spread, while
national conferences only gained momentum in later years.

5. Conclusion

The aggregation of the indicators, ordered chronologically according to the
date of the median year, gives an overall picture of the gradual development
of science communication. From this data, we can assert that the creation of
a journal was a foundational moment, because it anchored in society a specific
type of discourse, which the later adoption of radio and television consolidated.
Similarly, the award of master’s or PhD degrees, located at the top of the graph,
suggests that the institutionalisation process is recent and ongoing, thus lending
further support to the analysis of Figure 2.13.

It is clear is that the overall pace is quickening. Countries that have not in
the past invested resources into science communication increasingly see it as
a pathway to prosperity, with economic, social and environmental benefits
accruing to countries that apply and use science wisely. This implies an ability
of its citizens to appreciate the possibilities and limitations of science. A job for
the science communicator.

We conclude with a graph showing which countries have hosted the
biennial PCST conference, themselves indicators of the structure and
institutionalisation of science communication.
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Figure 2.16: PCST conferences.
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AFRICA

Health communication in selected
African states from colonial times

Margaret Kaseje and Verah Okeyo

1. Introduction

Thischapter discusses the developmentand role thatscience communication has
played in Africa, with illustrations from different countries in sub-Saharan
Africa and using the field of health to demonstrate some of the challenges faced
by communities and governments.

Before makinga critique of science communication in Africa, it is worth noting
that the discipline developed differently in Africa compared to countries in
the Global North such as the US and UK. This distinction introduces an
often-ignored contestation in the field: between the public understanding of
science, a paradigm that anchors the justification for science communication
for example in Kenya, and science communication per se. The latter may be
defined as a form of contact for sharing information on science in a society
using various means including institutions and communication entities such
as media houses, but this is not yet settled. This is hardly surprising because
it is an arena in which ‘many different stakeholders battle for attention and
the power of definition, because there is money in the game, there are jobs
to be captured, and there are professional identities at stake’ (Weingart and
Guenther, 2016, p. 2), and caution is needed in its definition (Stilgoe, Lock
and Wilsdon, 2014). Du Plessis (2011) defines science communication as
the ‘use of the impact of the media and other channels of communication to
disseminate science findings’ with a focus concentrated on a communication
process that is reliant on multimedia through journalistic reporting on
mainstream and social media, and exhibition of science in museums.
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On the other hand, public understanding of science communication is,
according to Bauer (2008), many activities aimed at narrowing the gap
between science and the people. It also refers to research that appreciates
and employs empirical methods to investigate the public’s appreciation and
uptake of science—or lack thereof—and how these two vary across time and
context. In the West, science communication and public understanding of
science exist as two different disciplines but in most countries in Africa, the
lines are blurred. This can be attributed to how science was introduced in
each region.

Even in developed democracies such as European countries and the United
States, there is a perceived communication gap between scientists and the
public, and a view that people have not the simplest grasp of basic science
or the social benefits arising from science (Bensaude-Vincent, 2001). Scanty
research has gone into questioning the perceived deficiency of scientific
knowledge of members of the public, and most of the claims stem from an
assumption of the scarce coverage of science in the mass media and other
public fora (Lublinski et al., 2014; Murcott and Williams, 2013). Many
reasons have been advanced to explain this gap such as the ivory towers
in which science exists and the arcane nature of its practices, as well as the
ostensibly dispassionate scientific discourse that scientists use (Allan, 2009).
Calls for bridging this gap include efforts to make knowledge production
in science open and accessible (Brenner, 1998)—the rise of many open-
access journals—and also funding ways to improve science communication:
training scientists to be media savvy and improving the quality of science
journalism. In Africa, the gap in science communication has been wide,
particularly where access to scientific journal publications is restricted by fees
and membership requirements. This gap has been particularly evident in the
health domain because information is restricted to populations who in the
end depend on their personal active engagement with health providers.

The utilitarian reason for science education was to enable populations to
improve their living conditions, and communicators of science adopted
this approach when working with schools and the media. Science education
aimed to improve production practices in agriculture and animal husbandry,
and populations were expected to boost food production for their use and for
sale and export, and to improve health and life expectancy. Science education
ultimately influenced attitudes and behaviours of the population, where
practices were seen to be ‘civilised’ if emanating from science education and
‘uncivilised” if they came from people’s beliefs and practices.
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2. Colonisation of Africa

Colonisation of Africa reached its peak in the early 1900s when land,
the most prized asset for the people living on the continent was taken by
colonisers. Colonising activities slackened off after World Wars I and II, due
to new priorities and worsening economies of the colonial powers in Europe,
together with a growing sense of nationalism and the wave of independence
in African nations. The need to revive Europe’s economy, devastated by two
wortld wars, led to a focus on what the African continent could provide.
The major benefits to colonial powers were the land they seized from
indigenous populations and gave to settlers to farm, and mineral resources.
South Africa, in particular, became attractive due to availability of these two
commodities: land and minerals. This was exemplified by the establishment
of the British South African Company (Wilson, 2011).

With growing awareness of self-rule, African countries such as Kenya,
Angola, Algeria and Mozambique fought battles of freedom from colonial
rule. Colonial governments, most notably Britain, France and Portugal, made
litdle effort to prepare their colonies for independence, and instead tried to
absorb them. Britain perhaps was an exception in one way, investing in
the education of the population in its colonies, which gave rise to African
leaders such as Kwame Nkrumah (the first President of Ghana); these leaders
eventually fought for independence for their countries.

The colonial governments’ attitude towards science was from the standpoint
of providing science education to their territories. The curriculum was
limited to general knowledge of the basic sciences of biology, chemistry and
physics taught at elementary levels in primary schools and later elaborated
in secondary schools. Post—secondary school science education required
more advanced skills and this was provided to the initial group of indigenous
students. A few students advanced to higher levels of diploma and degrees,
some offered in Europe through scholarships provided by the colonisers and
largely to fulfil the need for trained workforces for the post-independence era
in the continent.

When African countries became independent, science communication content
consisted of basic sciences in these newly emerging nations where workforces
needed to be equipped with necessary skills to take over the governance of
their new nations. Priorities for governments in the emerging independent
countries were for development and economic growth, propelled through
education, technology and human resources. Thus, science communication
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became a key priority for the population, filling the need for knowledge
and skills to increase food production and levels of literacy for improved
livelihoods.

With the departure of the colonisers, remnants of their rule were apparent in
the colonies’ legal, educational, political, security and health systems, some
of which remain today. When the newly independent countries took over the
reins, politics played a big role and politicians propagated messages to rally
people and consolidate their rule. Science communication was not in the
forefront; yet it could have offered an alternative view of and evidence-based
solutions to problems. Instead, research institutions were the custodians of
communication and were more accepted within the education system than
in the public domain.

3. Science communication and the public
in post-colonial times

Since the growth of science communication in the 1970s in Africa, a pocket of
communication researchers has argued that the gap between science and
the public was created by popularisers for their own self legitimisation as
brokers of science communication (Brenner, 1998; Jurdant, 1969). Far from
exploring the lack of knowledge in the public about science, this chapter
takes as a starting point the acceptance of ‘third parties’ in the development
and practice of science communication in Africa in general. It presents the
interests, methods and effect of the third parties in the media as an arena.
These, as we will illustrate later, include the influence of public relations and
funding on science journalism and the choreographed public presentation
by scientists. This chapter situates science communication in terms of Jurgen
Habermas’ notion of the ‘public sphere’. Habermas is one of the most widely
read social theorists in the post-WWII era and his writings have deeply
influenced humanities and social science scholarship. His argument was that
all speech acts have an inherent purpose: the goal of mutual understanding,
and that human beings possess the communicative competence to bring
about such understanding (see Habermas et al., 1974; Calhoun, 1992;
Goode, 2005).

Arguments have been put forward for the right of citizens to have accessible
science information to inform their choices on issues. The importance of
science communication is not reflected in the editorial space given to science
issues: in South Africa, for instance, less than 2 per cent of mainstream
newspapers space was devoted to science-related topics such as technology,
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environmental affairs and medicine/health (Van Rooyen, 2004). South Africa
has a long record of defined science communication events bringing scientists
and media together and highlighting the roles of science in society (Joubert,
2001). On the other hand, du Plessis (2017) cites the influence of politics in
a society where a population divided by colonisation and the apartheid system
muzzled the development, research and use of science communication in
higher learning institutions. Despite such constraints, science communication
is a topic of research in institutions of higher learning, like other disciplines.
Science communication research in Africa has focused on the practice of
science communication—for example, science cafés in Kenya (Mutheu and
Wanjala, 2009); providing health information through the radio in Malawi
(Nyirenda et al., 2016), use of internet for health education in South Africa
(Coleman, 2012); communicating science subjects through musical shows in
South Africa (Fish et al., 2016); and media coverage of science information
as exemplified in the coverage of genetically modified (GM) crops in Kenya
(DeRosier et al., 2015).

But this work (like all forms of research in Africa) is mainly the domain of
research and academic institutions, and these have been hampered by lack
of resources unless they have partnered with counterparts from the Western
world in getting proposals funded.

4. Research, the media and public relations

Since the 1970s, an increasing amount of scientific research is conducted under
private patronage, particularly by major companies; and researchers operate
increasingly in a commercial climate, with the imperatives of reputation-
managementand securing market share guiding the development of knowledge
products. This puts pressure on science communication. Science writing is
less interested in public information and education as communication staff
employed by research institutes, universities and companies focus on securing
public attention for particular scientists, products, research groups and
scientific institutions. The model of professional public relations for science,
though nothing new, turns into a generalised and domineering practice.

Traditional modes of science communication, especially with the public,
have been through print (newspapers), television, radio and science
cafés, but the advent of social media platforms such as blogs, Twitter and
Facebook has diminished resources to media organisations in their previously
commercial model of engaging with the public. This increases the dual risks
of: (a) ‘scientific fraud’” because of higher production pressures on scientists
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(Cookson, 2009; van Noorden, 2011; Schulz, 2016); and (b) lower quality
in the societal conversation of science, because of the publicity imperative for
research and researchers (Nelkin, 1987).

One implication is that journalists have fewer resources to check their stories.
In order not to turn into a festival of hyperbole and misinformation, science
reporting requires the structures of a public sphere capable of scrutinising the
process of knowledge production outside science itself and supporting the
peer review process. For science communication, this amounts to a paradigm
change (see Bauer, 2008). Where there is diminished public participation
in discussions on health issues and challenges faced by populations, there
is less likelihood that any negative factors or issues of supervision will be
unearthed; and much less likelihood that sustained long-term solutions to
health problems will be introduced.

The scientific communities’ perspectives were reflected in the developing
field of science journalism, a specialism among professional journalists that
has grown in strength and presence alongside the broader field of science
communication. Then, and to a large extent now, a background in the
natural sciences was practically an entry requirement. With the gradual
professionalisation of science communication, courses have proliferated in
universities or as part of professional development. Until recently, most have
been accommodated in science faculties or professional societies, targeted at
science students, graduates or professionals, and often delivered by ‘converted’
scientists.

5. Public perceptions and the gap between
researchers and their subjects

The current research environment can widen the gap between researchers
and their subjects. Research can be a means to further a crystallised form
of communication and has played a major role in the African scene in the
quest for improved food production, better health practices and knowledge
for informed decision-making. However, the research has been in the
domain of researchers and academic institutions with little information
given to the people on whom the research is being carried out. The people
provide information and data to the researchers, but in few cases are the
research outcomes provided to the people in a language or format that is
comprehensible to them. Nor is their feedback sought on the research process
and content. Some universities are an exception in providing research science
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information, especially in South Africa (Stellenbosch and Rhodes universities)
where rural communities have been involved in providing their perceptions
of science research projects and science communication.

This gaping chasm between researchers and the public, and other structural
and cultural issues, have been implicated in the failure to adopt programs
after monies have been spent on the research. An example where the chasm
caused problems is a community’s interruption of a study in western Kenya
where researchers were conducting a verbal autopsy, which involved asking
the relatives of the deceased what had caused the deaths of their loved ones.
The oral interviews with the villagers were accompanied by conducting an
actual medical autopsy to match the answer given by the villagers (Interview,
2018). Unaware of the nature and the processes of the research, the villagers
accused the researchers of harvesting organs from their dead relatives for
rituals. These interruptions and general ignorance of the public (perhaps
caused by the researchers not explaining what they were doing in the
experiment) has motivated research funders to allocate a Public Engagement
Fund to the consortia and the scientists that they are funding to conduct
public and community engagement events to the public.

6. Access to public debates and the media
is limited

In Kenya, research institutions were established in the 1970s as centres
for knowledge generation and transfer, leading to Kenya hosting international
research institutions such as the International Centre of Insect Physiology
and Ecology (ICIPE), the World Agroforestry Centre—also known as the
International Centre for Research in Agroforestry (ICRAF)—and the
International Livestock Research Institute (ILRI). Some of the research in
these institutions addressed GM crops; however, researchers limited their
work to secking people’s perceptions and knowledge about such crops but not
making the research findings available to the general public. While debates
and dialogue in the west in the 1980s concerning healthy foods and GM
crops were informed by research, in contrast public debate and decisions in
Africa took place without the public having access to research findings. There
was eventual passive acceptance of GM crops due to constraining factors of
food shortages (see Kimenju, 2011, for related discussion).
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Universities in the post-colonial era have played significant roles in science
communication, where exchange of scholars and professors, conferences
and publications have contributed to an exchange of knowledge that
surpassed geographical boundaries. Science communication in Africa claims
a universality that does not appreciate the inequalities that exist in society,
which public relations creates. The notion of universality is based on the idea
of the public sphere, which allows discussions and debate, and can influence
public policy. It may be carried out in the media, social media or at meetings
(see Butsch, 2007 and 2011 for discussions of the public sphere specifically
relating to the media). However, full engagement of the public has been
lacking due to a barrier between the public and scholars.

Social differences have barred certain individuals from accessing important
conversation spaces. As an example, the Nations Leadership Forum organised
by Nation Media Group, East and Central Africa’s largest media house, is
one of the few media-backed forums where scientists are invited as panellists
in discussions touching on science-related issues, such as the Sustainable
Development Goals, health, technology and food security. Invitations to
panellists are not on merit but depend on a fee being paid to the corporate
communication department of the media house (Interview, 16 October
2018). The topics selected are of interest to those capable of paying the
fee, and includes the large funding agencies such as the Bill and Melinda
Gates Foundation. Fraser (1992) argues that this public sphere’s ‘rational
deliberation’ is a bourgeois individualistic social practice where only
the moneyed, privileged and educated in society meet to pursue their
individualistic needs, but there is some evidence of governments attempting
to include all concerned in the spirit of collectivism (#jamaa), as evidenced
in Tanzania.

There could not have been a better time to talk about selected communication
than now in Africa, when funding for science communication and journalism
is derived from the very people that bankroll the research such as philanthropic
organisations like the Bill and Melinda Gates Foundation (Bunce, 2016;
Downie and Schudson, 2009; Wright et al., 2018). It is a fraction of the
monies the Foundation invests into biomedical research and agriculture,
but it is involved in Africa’s media in training and funding the actual news
production process. Kenyas Daily Nation, South Africa’s Bhekisisa hosted in
the Mail and Guardian are examples of such funding and dedicated centres of
health journalism; and non-government organisations (NGOs) are also active
in health communication.
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Declining advertising, the biggest sources of revenue for media houses, has
placed pressure on traditional media and provided an entry point for the
foundations to finance journalism. In Africa, the Bill and Melinda Gates
Foundation is quite visible in science journalism and communication. The
money is not just for the actual production of science journalism but also
capacity-building in African journalists through training and fellowships
(Mayonzo, 2012) to ameliorate gaps in science journalism such as coverage
that lacks depth or context (Ainslie, 1966); outright partisanship; lack of
professionalism (Schiffrin, 2010); laziness (Owuor, 2008); and lack of ethics
(Nyamnjoh, 2005). The capacity-building is offered by organisations like the
International Centre for Journalists (ICFJ]) as well as the Africa Science Desk,
which is also funded by the Bill and Melinda Gates Foundation.

These activities are debated, because foundations have strong interests and

fund activities and areas of communication of interest to them (Scott, Bunce
and Wright, 2017):

Private foundations that support media in order to change the world
have views about how journalism can make the world a better place,
what the world’s problems are and, in some cases, what solutions
should be implemented. By using journalism to promote coverage
of health or governance or corruption or elections or criminal
justice, these foundations are making decisions for all of us about
what problems the public should know about and even pressure
governments to fix. That involvement in agenda-setting and public
policy affects everyone, regardless of where they live, and so it
matters how donors and journalists negotiate and implement such
agreements. (Schiffrin, 2017, p. 3)

In Kenya, as in other African countries, the education system focuses on
science subjects, while institutes for agricultural skills produce graduates
skilled in improving food production. Improving health care was through
a trained health workforce, largely nurses and clinical officers and to a lesser
extent physicians. Science communication therefore was available to a select
group of students in institutions, with the ordinary people having less access
to science communication. While certain sections of the population have
been trained in science, there is still a chasm on effective communication with
the ordinary citizens.

Apart from the aforementioned challenges of lacklustre coverage, science
journalism has caused social change, especially in positive health-seeking
behaviour (Westoff and Rodriguez, 1995).
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7. Science communication against the
backdrop of science events

During the late 1950s and early 1960s, African countries experienced a wave
of historical events encompassing independence, economic, social and
agricultural production as well as health care. These changes were reflected in
the existing means of communication, largely radio and newspapers. Colleges
and universities played a key role, and the three East African countries
combined their resources to form joint higher learning institutions for
sciences at the University of Nairobi in Kenya, economic studies at Makerere
University in Uganda and law at Dar es Salaam University in Tanzania.
However, there were no formal courses in science communications in these
institutions. Kenya was to (later in the 1970s) develop an institute of mass
communications for journalists reporting mainly for radio and newspapers.

Science communication in Africa has taken place against the backdrop of
science events and advances in the Western world such as space exploration
and computer development. The education system in Africa reflected those in
the west where science subjects (mathematics, biology, physics and chemistry)
were taught for a workforce to take on jobs in post-colonial countries. The
focus on science became intense in Kenya where a number of institutes of
science and technology were established in the 1970s with the aim of building
a more informed population and providing skills needed to propel these post-
colonial countries into the 21st century. In health, there was a need to inform
populations and encourage positive health actions that would ameliorate low
life-expectancy rates and causes of morbidity and mortality among vulnerable
groups such as mothers and children. In order to address the need for health
communication in Africa, there emerged a primary health care approach,
following the Alma-Ata Declaration' of 1978. This declaration was adopted
by African countries and led to the dissemination of health communication
through trained community health volunteers who reached populations at

the household level.

Secondary school performance in science in the 1960s reached a peak where
high-performing schools were those that excelled in science subjects. In Kenya,
Francis Carey, a British educationist was renowned for his science teaching
skills and having been taught by him was viewed as a mark of excellence.
While the focus on examination performance in science subjects reigned in

1 The Alma-Ata Declaration of 1978 emerged as a major milestone of the 20th century in the
field of public health, and it identified primary health care as the key to the attainment of the goal
of Health for All.
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most secondary schools, the outcomes over the years in Kenya have been
positive, where technology advancements in mobile money transfer and other
practical phone applications for businesspeople and farmers has emerged and
contributed globally to mobile technology.

The emergence of HIV and AIDS placed the health agenda at a different
level, because this was a disease that appeared to affect not just a small
population in a given geographical area but had global impact. The means
of spread and the effect of HIV and AIDS on populations were devastating,
pushing the need to share information in innovative and open ways that had
not been previously experienced for a health issue. Counselling, testing and
sharing one’s HIV status required knowledge about the disease and open
communication among health and non-health professionals.

Early HIV campaigns during the 1990s used the ‘shock and fear’ approach
in attempting to change people’s behaviour. Billboard and radio messages
depicted thin and wasted ‘victims’ of the disease. However, this approach was
counterproductive and only strengthened fear and stigma in communities
and resulted in the isolation of AIDS patients. Rumours and misbeliefs
abounded, regarding for example touching infected people, sharing eating
utensils with them or being bitten by mosquitoes that were believed to
transmit the HIV virus. With no impact on infection rates, high mortality
rates and expensive treatment regimes, program interventions changed their
approach to one of positive living, integration of affected and infected people,
disclosure, counselling and stigma reduction. This approach was spearheaded
by TASO (The AIDS Support Organisation) in Uganda and eventually
adopted globally and by WHO as an effective approach to HIV and AIDS

reduction.

In Africa, politics has played a significant role in the health of people.
In elections of political leaders every five or so years, politicians become
the communication media for health information and, depending on their
agendas, can also be sources of science communication. The health issue
of HIV and AIDS has been used by politicians to push their agendas for
a healthy nation. They have demonstrated that HIV testing and counselling is
an effective strategy to address the issue, through talks and speeches and
by undergoing tests themselves to prove that they ascribe to the desired
actions. With the emergence of democratic space, partly spurred on by the
globalisation of information, there has been more tolerance resulting in freer
communication.
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8. Science communication and
public sentiments

While the Western world debated nuclear power in the 1970s and recombinant
DNA and GM crops in the 1980s, these issues emerged later in Africa, but
only as research topics. The public were not engaged in debates as in the
west. Economic development was a priority and any science information and
technology that was perceived as being useful for this purpose was provided
to government extension workers and volunteer community workers trained
and motivated by NGOs. The model of science communication retained the
two distinct groups—those that possessed the science, and those who were
recipients of this information. With the emergence of a global world through
a burst of communication channels, public opinion is now reflected in debates
on the role of agriculture and the quest for an agricultural green revolution
in Africa similar to that which dramatically changed crop production in Asia
and Latin America. Public discourse using social media continues on topics
such as climate change and global warming, drought, and the consequent
demands for irrigation.

In some southern African countries, governments attempted to involve
farmers in increasing food production. Towards this end, governments
provided subsidies to farmers consisting of seeds and digging implements
accompanied by widely disseminated information on farming practices
through radio, newspapers and by government agricultural extension
workers. While food production increased temporarily, dependency of
farmers on government subsidies also increased during the same period. With
other factors of unpredictable rainfall, price fluctuations and long-held beliefs
on farming practices such as timing of planting and which family member
should plant their field first before other family members, farming practices
did not change over time, resulting in late planting and poor harvests.

Science communication has used traditional means such as radio, television
and newspapers to communicate science information, with radio reaching
the widest audience. The baraza or community meeting in East Africa has
been a forum used by NGOs to educate and inform people on development
initiatives that includes science information. This method is relevant to
the intended rural audience since it promotes analysis of issues affecting
communities and solutions. The baraza, a regular communal meeting
presided over by community leaders, is an open forum for all members of
the village to voice their opinions on priority issues that include health, social
events and security. A baraza employs storytelling, proverbs and role-playing
that highlight messages for community action, including science messages in
a culturally acceptable manner.
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A health issue in rural Kenya is the high numbers of babies delivered by
unskilled people, leading to high mortality of mothers and babies. A solution
is for mothers to reach hospitals in time for delivery by skilled health
providers. In one baraza session in western Kenya, communities discussed
how to assist pregnant women to reach a health facility in time for skilled
delivery by health workers. However, in rural settings, transport to health
facilities is largely unavailable when needed, or is unaffordable. Community
members discussed the issue and agreed to train and enlist local motorcycle
riders to transport mothers to hospitals for delivery. The baraza session used
role plays to depict the late arrival of a mother to a health facility, reactions
from the health providers, eventual safe delivery of the baby, and mother and
baby riding back home safely.

Different emotions and reactions characterised the baraza session:
humour and laughter during the role-play scene where the pregnant mother
was arguing with the husband that the baby was due, while the husband
disagreed because he had competing commitments; apprehension (will the
pregnant woman arrive at the hospital in time, or will the baby be delivered
by the roadside?); empathy with the situation; and the final happy resolution
(role play of crying baby and women and husband smiling happily). The
approach of using motorcycle riders to transport pregnant women to hospital
was adopted by rural communities and led to more women delivering safely
in hospitals, thus addressing one high cause of deaths of pregnant women
and their babies.

For primary and secondary school children, visits to museums, animal reserves
and animal orphanages in Kenya have served to provide science information
to the youth.

9. Science communication through events
and social media

South Africa is noted for holding science communication events. ScienceLink
holds science communication events for international participants consisting
of students, researchers and NGO workers as part of building a community of
practice in science communication. Current science communication methods
are blogs—for example, the South African SciBraai, which was initiated in
2013 as a means of social media communication and includes Facebook,
Twitter and Instagram feeds and exists to promote science reporting and
communication.
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Most recently, with the advent of social media, science communication has
taken on a new dimension in Africa. The Association of South African Women
in Science and Engineering (SAWISE) has a public Facebook platform for
science communication for those concerned with science activities and
research. Online communication with readily available information—for
example on HIV and AIDS and gender health issues—has enabled more
people to be reached with science information and for people to voice
their opinions and concerns while getting immediate feedback. Online
communication has resulted in greater shared health information with a
wider audience that has no geographical boundaries.

Some health issues that are sensitive to communities require diverse
approaches—for example, issues of sexual and reproductive health that
include female genital mutilation (FGM) or female circumcision require
dialogue and in-depth discussions with those involved with the practice.
The procedure of FGM is mostly carried out on girls in their babyhood to
adolescence and before reaching the age of 15 years. In Kenya between 25 and
50 per cent of girls and women aged 15 to 49 years have undergone FGM
(UNICEEF, 2013). According to international standards and requirements,
FGM violates the human rights of girls and women and is known to lead to
health complications, some of which are extremely severe. FGM is performed
for various sociocultural reasons including the need to be accepted and to
conform to social norms, initiation into adulthood and marriage, notions
of cleanliness after FGM, and the stand that a cultural practice is not to be
argued against. Despite negative consequences, FGM is endorsed by local
leaders and is carried out by respected community members who also have
traditional roles such as serving as birth attendants. Through our continuous
dialogue with a certain group of community members and leaders, their
attitudes changed over time and by giving birth attendants alternative roles
as birth companions who accompany pregnant women to hospital, they have
ceased to perform FGM.

However, the spread of information has been hampered by poor internet
and electricity connectivity and high costs of phone and laptop devices,
particularly in rural and remote regions. While the Western world has
experienced a vast expansion of communication channels and methods (such
as science events), Africa has seen restricted information flow and is largely
influenced by political systems where information is state-controlled and
vetted for political correctness, and in cases where learning institutions and
media houses have been under state control.
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The issue of HIV exemplifies state-controlled information in instances where
any information portrayed depicts the government in a negative light. During
early 2000, when HIV treatment was not available in public facilities, health
systems in sub-Saharan Africa were burdened with high treatment costs—
for example, in South Africa and Uganda where the burden of the HIV
infection and AIDS stretched health systems and services. In such contexts,
governments controlled information made available to the public largely
due to leaders’ objectives of staying in favour with the populace. However
when treatment became affordable, and governments demonstrated action
to improve the lives of people by ensuring universal access to treatment,
there was less information restriction and even over-exposure of government
information about their actions to provide people with treatment and their
global partnerships in ending the AIDS epidemic and contributing to
Sustainable Development Goals.

While in the recent past, science communication has been restricted to
providing information on science as opposed to inviting discussion and
exchange of ideas, most recent communication in science has leveraged the
emergence of the internet and social media. These have revolutionised how
information is retrieved, shared and disseminated to intended audiences.
Communication applications such as WhatsApp enable the teaching of
science in a virtual manner, which is a shift from traditional classroom
interaction or state-controlled media where the content was highly regulated
and focused on the leadership rather than on information demanded or
needed by the population.

The emergence of the internet and social media that includes Google and
websites, Twitter, Instagram, Facebook and YouTube have had both positive
and negative effects on science communication during a period of rapid
expansion of global communication. On the positive side, more information
is shared with a wider audience across different platforms. However,
interaction is less personal and may be prone to misinterpretation. The
emergence of fake news and misinformation has diminished trust in this
channel of information.

Some forms of science communication took place in the interface between
researchers and users of technologies in the 1990s in Africa. This process did
not reflect what communicators would term today as ‘true’ communication,
since these were research contexts that often did not allow feedback on the
process or content covered in a research study. For example, research on
HIV and AIDS, family planning and malaria had outcomes that required
behaviour change; however, communicating research findings in a manner
that supports community behaviour change has had challenges due to the gap
between researchers and end-users of the research findings.
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People resisted scientific findings when they could not connect the science
to their health conditions and where science ran against socioeconomic and
sociocultural beliefs and practices. For example, using bed nets to prevent
mosquito bites required the ability to afford insecticide-treated bed nets.
In the case of HIV infection, the intervention of limiting sexual partners
to one uninfected partner ran against the cultural requirement to inherit
a woman whose husband had died of HIV infection in order to ensure
social stability of the deceased’s household. While progress has been made
in improving positive health behaviour, impoverishment and cultural beliefs
and practices persist, leading to preventable malaria and HIV infections in
sub-Saharan Africa.

10. Sources of information for populations
in Africa

In the post-independence period, radio became a versatile tool to communicate
important issues of the day. It played a major role in reaching especially rural
populations with scientific information. Literacy levels affect the reading
population—for example, Kenya has 79 per cent literacy (and numeracy),
and this influences any science communication in the print media. In the
early 1970s, a program by a non-government organisation provided health
information to remote villages through a radio program paraphrased as
‘doctor health’. During the same period, the national radio station transmitted
a weekly children’s program that discussed health actions for children ac home
and school. Newspapers were second to radio in disseminating information
with their special reports on health topics.

The country has moved from traditional means such as print, photography,
radio and television broadcasts to embrace advancements in new media,
social networks and videos (YouTube, Twitter, Skype, Facebook, Blogger,
LinkedIn), where science information is readily available for those with access
to phones and internet.

While most countries in sub-Saharan Africa have achieved improved health
indicators, including life expectancy and education, challenges continue
to emerge with emerging diseases and conditions that include climate
change. However, Africa is a resilient continent and will continue to face
future challenges in science communication, technologies and livelihoods as
resolutely as in the past.
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Participatory science and bicultural
knowledge communication

Jean S. Fleming, Nancy Longnecker, Rhian A. Salmon,
and Daniel C. H. Hikuroa

1. Introduction

Science communication continues to evolve internationally as a field of study
(Gascoigne et al., 2010; Trench, 2012). In Aotearoa' New Zealand (NZ),
there have been increased opportunities in education, jobs, funding and
prizes related to science communication. NZ’s bicultural status, as defined by
the Treaty of Waitangi (Hudson and Russell, 2009; Mohi and Roberts, 2009;
Orange, 2011), provides a unique cultural context within which scientific
research and science communication occur. Fleming and Star (2017) have
previously documented the history of emergence and development of
Western science communication in NZ. An overview is presented in the
timeline at the end of the chapter. In this chapter we further explore some
specific aspects of the science communication ecosystem in NZ, as well as
drivers behind a notable shift towards more participatory science and science
communication.

New Zealanders have a strong history of acting firmly and independently,
as demonstrated by the banning of nuclear-powered or armed ships in 1984
despite the country’s strong alliance with the United States. Aotearoa New
Zealand’s strong kaitiaki (guardianship) ethic, especially amongst Maori,
but also amongst Pakeha (non-Maiori) New Zealanders, has empowered
environmental activism. For example, the successful Save Manapouri

1 Aotearoa is a Maori name for New Zealand’s North Island and is often used as a name for the
entire country.
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Campaign ran from 1969 to 1972; not only did it prevent the raising of the
level of Lake Manapouri for construction of the Manapouri Power Project
(Mark and Johnson, 1985; Mark, 2001, 2015), it also influenced the results
of a federal election.

This independent streak is reflected in the way NZ has moved to accept the
value of indigenous knowledge ahead of other countries. The past decades have
seen a significant shift in the way in which indigenous knowledge, knowledge
systems and engagement processes are respected and incorporated into
nationwide funding, research practice and public engagement. As discussed
in more detail later, NZ has a Vision Matauranga policy, which recognises
the potential of mditauranga (Maori knowledge, culture, values and world
view) and its value to current research projects. The Ministry of Business,
Innovation and Employment holds that Vision Matauranga ‘unlocks the
science and innovation potential of Maori knowledge, resources and people’
(MBIE, 2018).

Independence has made the country more cautious about scientific advances.
The development of new technologies such as genetic modification and
nanotechnology has led to an increase in public mistrust of science (Hipkins
et al., 2002). The initial response of scientists and science institutions to this
caution about new technologies was to provide more information, to fill a
perceived ‘deficit’ in knowledge in the public. This was driven perhaps by
the traditions of the Royal Society of London after the release in 1985 of
the Bodmer Report on the Public Understanding of Science (Collins and
Bodmer, 1986; Pieczka and Escobar, 2013). In NZ and around the world,
scientists, educators and policy makers worked to increase public awareness

and acceptance of evidence-based science and knowledge (Bucchi, 1998;
Wilsdon and Willis, 2004; Munshi et al., 2016; Smallman, 2016).

In the early part of the 21st century, science communicators began to stress
the importance of dialogue with the public (Bucchi, 2008; Cronin, 2008;
France et al., 2012; Green and Rohan, 2012; Zorn et al., 2012). In NZ, public
consultation played an important role in the governments establishment
of 11 National Science Challenges in 2013 (described below). A potential
opportunity for further research into science communication specific to the
NZ context was missed when the proposed 12th National Science Challenge,
which would have specifically addressed science in society, was not funded
in the same way as the other challenges. Nevertheless, the value of science
communication was recognised and each of the National Science Challenges
has an imperative to engage with a variety of stakeholders, including the public.
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By 2015, the value of participatory science projects was accepted by scientists,
policy makers and funders (Peters, Eames and Hamilton, 2015; Galbraith et
al., 2016; Peters et al., 2016; Sullivan and Molles, 2016; Storey and Wright-
Stow, 2017; Blake et al., 2018). A relatively small but important new national
funding initiative, Unlocking Curious Minds,* was announced in 2014 with
the intent of fostering participatory science and stimulating engagement
of all New Zealanders with science, particularly those who may otherwise
be cut off from access to science education and outreach (New Zealand
Government, 2018b). Partially as a result of these initiatives, participatory
science and science communication has developed rapidly over the past five
years in NZ, especially in the area of environmental monitoring and data
gathering, as scientists’ trust of data gathered by community participants
increases and the pool of funding expands (Peters, Eames and Hamilton,
2015; Peters et al., 2016).

2. Human settlement of Aotearoa New Zealand
and early practice of science

The most recent Maori settlers arrived in NZ around 750 years ago (McWethy
et al., 2009; Seersholm et al., 2018), equipped with unparalleled ocean-
voyaging technology and navigation and observation skills. Matauranga
includes knowledge generated using techniques consistent with the scientific
method, but explained according to a Maori worldview (Hikuroa, 2017).
The arrival of Maori in NZ rapidly introduced large-scale changes, with
systematic burning of about half of the forest cover and hunting of the large,
flightless moa (Aves: Dinornithiformes) to extinction within a few hundred
years (McWethy et al., 2014).

The first European visitors came to NZ in 1642 and by the late 18th century
the country was regularly visited by explorers, scientists and naturalists.
They were keen to collect new species of plant or animal or to observe the
transit of Venus (Fleming, 1987; Priestley, 2010). The arrival of colonisers
from the Northern Hemisphere in the 18th and 19th centuries led to further
changes in land use, including additional clearance of native forest cover
and systematic draining of wetlands. Commercialised hunting of whales
led to localised extinctions, and the collection of museum specimens in the

2 'The Unlocking Curious Minds contestable fund supports the objective of A Nation of Curious
Minds — He Whenua Hihiri I te Mahara to encourage and enable better engagement with science and
technology across all of New Zealand, see www.mbie.govt.nz/science-and-technology/science-and-
innovation/funding-information-and-opportunities/investment-funds/unlocking-curious-minds-
contestable-fund/.
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pursuit of science led to further extinctions, including the huia (wattlebird)
(Lambert et al., 2009). The signing of the Treaty of Waitangi in 1840 (Bess,
2011; Orange, 2011) was supposed to ensure that the property rights of
Maori remained after the Crown acquired sovereignty over their territories
(Bess, 2011). Some of the first visitors from the Northern Hemisphere were
scientists who studied the geology and natural history of NZ (Fleming,
1987; Priestley, 2008), and science communication in its current Western
manifestation started with these pioneer scientists as they reported their
findings both to the NZ Government and back ‘home’ to Great Britain.
Matauranga remained largely in the private domain of Maori, being regarded
as superstition or myth by non-Maori scientists (Broughton and McBreen,
2015) until the end of the 20th century, when different perspectives on
science became more valued (Hikuroa, 2017).

3. Scientific institutions and government policy

As the European population grew, institutes and museums were quickly
established, and public lectures and meetings on the new geological or natural
history findings were common (Priestley, 2008). The first colonial scientific
and philosophical institutions, along with museums, were established in NZ
in the mid to late 19th century (Priestley, 2010; Fleming, 1987). The Royal
Society Te Aparangi (updated name officially announced in 2017) was founded
in 1868 and published its Transactions from that date. Publicly acknowledged
scientific research in the late 19th century was largely performed and self-
funded by ‘Victorian gentlemen’, who earned income from professions
such as the law or medicine and ‘had a goal of demonstrating the power of
science to further the common good’ (Martin, 2017). As the universities were
established (the University of Otago in 1869 and Canterbury College, part
of the University of New Zealand, in 1873), salaried scientists and technical
staff were more common (Martin, 2017).

The NZ Government established the Department of Scientific and Industrial
Research (DSIR) in 1926, to drive research and innovation in natural
sciences, agriculture and industry. As a new workforce grew, the New Zealand
Association of Scientific Workers (later the NZ Association of Scientists;
NZAS) was formed in 1942. The first issue of their journal New Zealand
Science Review soon followed. This group also established NZ’s first award for
science communication in 1990 (Gregory, 2017). By the 1970s, many NZ
scientists worked directly for the government as public servants in the DSIR

(Galbreath, 1998).
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In the early 1990s, DSIR was disestablished and the National Government
restructured the science scene, creating in its place the Ministry of Research,
Science and Technology, the Foundation for Research, Science and Technology
(both of which have subsequently been further restructured) and the Crown
Research Institutes (CRIs), of which there were originally 10 (Martin, 2017).
There was more emphasis placed on obtaining external funding for research
and on research for commercialisation. The push for modern developments
in science communication gradually gained support from the scientific
community, as many perceived a need to gain acceptance for new ideas or
technologies (Douglas, 1988; Levitin, 2015; Csiszar, 2017), as well as a need
to communicate clearly during natural disasters, such as earthquakes and
volcanoes (Orchiston, 2010; Blake et al., 2018) or biosecurity emergencies
(Bewsell et al., 2012; Warner, 2012; Muellner et al., 2018).

A Public Good Science Fund and a number of Centres of Research
Excellence (CoREs) were established in the early 2000s (McCarthy and
Rands, 2013; Martin, 2017). As commercial imperatives increased, the CRIs
started producing their own public relations material, often bypassing the
scientists themselves (Ashwell, 2016). Given NZ’s geography and relatively
small population size, there were few major daily newspapers and no public
broadcasting television channels. Newsroom restructuring exacerbated
a drop in the number of science journalists, diminishing independent
science reporting (Ashwell, 2016). Ashwell (2016) revealed differences in
opinion about the standard of science journalism between scientists and the
communication advisors: scientists maintained that science reporting was
poor, while communication advisors said their organisations were generally
reported well. Furthermore, it has been noted that communication teams
from CRIs, universities and science industries are often more interested in
messaging, fundraising or creating a particular public image than reporting
objectively (Salmon and Priestley, 2015). However, both scientists and
communication advisors brought up issues of newsroom restructuring
and increased pressures on science journalists, with cutbacks to personnel
resulting in an increased use of press release material by journalists, often
verbatim (Ashwell, 2016).

A publicly funded Science Media Centre was established in 2008 (Salmon
and Priestley, 2015) to better inform journalists of current scientific research
results. Concerns remain about the ability for publicly funded scientists to
speak openly about their research results and expertise (Griffin, 2014; Hendy,
2016), as 40 per cent of those surveyed by the NZAS indicated in 2014
(Grifhin, 2014).
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The position of the NZ Prime Minister’s Chief Science Advisor was established
in 2009 to provide scientific advice and inform government policy with
scientific evidence. Professor Sir Peter Gluckman held the inaugural position
until mid-2018, when Professor Juliet Gerrard was appointed. The roles of the
position now include raising the profile of science in NZ, especially amongst
young people, making science more accessible to the public and encouraging
the science community to build trusted relationships with communities
(OPMCSA, 2018). The success of the Prime Minister’s Science Advisor role
also led to the creation of further science advisor roles being embedded within
several government ministries (or departments) (MBIE, 2016).

In 2013, the government established a National Science Challenges panel,
consisting of members of the public as well as science stakeholders and
chaired by Sir Peter Gluckman, to prioritise research funding related to
important national issues (Gluckman, 2013). The findings of this panel led
to a major restructuring of the national funding of scientific research in 2013
(Salmon and Priestley, 2015). The National Science Challenges initiative
aimed to promote greater commercial applications of scientific knowledge,
reflecting ongoing neoliberal reforms by the National Party Government in
NZ (Prussing and Newbury, 2016). They were also meant to lead to greater
public engagement with science (Leitch et al., 2014). Eleven National Science
Challenges were announced, focusing on environmental issues (land and
water, resilience to nature, climate change, biological heritage, sustainable
seas); health issues (child health, ageing populations, healthy living, nutrition);
technological issues (science for technological innovation); or a combination
of these (building better homes, towns and cities). These all became large,
‘mission-led’, interdisciplinary research programs with a substantial public or
sector engagement component (Gluckman, 2013; MBIE, 2013).

The conclusions of the National Science Challenge panel’s report stated that
‘deficits’ in the public’s understanding of science needed addressing (Salmon
and Priestley, 2015), suggesting sympathy for a ‘deficit’ approach to science
communication. The proposed ‘remedy’ to this was the establishment of
a 12th challenge, focused on ‘Science and Society’. Rather than outsourcing
this to research organisations, as occurred for the other 11 challenges, the
government chose to manage this component internally.

As a result, in 2014, the previously mentioned strategy (A Nation of Curious
Minds — He Whenua Hihiri I te Mahara) was officially launched (New
Zealand Government, 2018a). It was designed to fund projects bringing
science to society, thereby enabling better engagement with science and
technology for all New Zealanders. Two funding initiatives were launched to
support the strategy: A Nation of Curious Minds and three pilot participatory
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science platforms (launched in 2015) (New Zealand Government, 2018a),
indicating the desire of the government to move towards more dialogic,
participatory science communication. The resultant support from the public,
scientists and government for participatory science appears to have informed
the views of significant decision-makers in the science establishment who
previously tended towards a deficit approach to science communication.

While there is a place for experts sharing their knowledge in a deficit-style
approach, a broader participatory approach to science and its communication
is now widely thought to be more effective (Bucchi, 2008; Salmon and
Priestley, 2015; Longnecker, 2016a). A NZ example of ineffective use of
a deficit, non-dialogic approach is described in a section below, ‘Seeing
science differently: Indigenous science and community engagement’.

4. A new kind of science communication
in Aotearoa New Zealand

As discussed in more detail by Fleming and Star (2017), much of NZ’s recent
public engagement with scientific issues has been fuelled by health-related
issues and by grassroots environmental movements. As in other modern
societies with ageing populations, socioeconomic inequities and significant
indigenous populations, NZ faces numerous public health challenges. The
desire to protect the environment is also strong and multi-pronged, as tourism
is a major contributor to the local economy and the natural environment is
a key attraction for visitors (Fiedler et al., 2008). Science communication
has a significant role to play in addressing these challenges.

However, the increase in communication of science has not just been driven
by health-related issues and conservation of native plants and animals.
Increasing frequency of physical disasters such as storms, flooding events
and coastal erosion has hit society hard, from the smallest communities
to our largest cities, and the growing cost of climate change to citizens
and governments is becoming clear (Gifford et al., 1996; Ministry for the
Environment, 2008; Roper et al., 2016; Royal Society of New Zealand,
2016). Furthermore, the rise in awareness of single-use plastic pollution
(Gregory, 1978; Klein, 2018), the need to reduce the amount of waste going
to landfill (Davies, 2009), the deterioration of NZ’s freshwater and the decline
of native freshwater fish (Joy et al., 2018), and the spread of pathogens such
as myrtle rust and Mycoplasma bovis have all contributed to fierce debate of
these environmental issues.

77



78

COMMUNICATING SCIENCE

Changes in New Zealanders™ attitudes to science were observed through the
2000s (Fleming and Star, 2017). The most recent survey, released in March
2018 and entitled Public Engagement with Science & Technology, shows
90 per cent of New Zealanders are interested in learning about science and
60 per cent feel well informed about science. However, New Zealanders are
less likely to feel that science is important in their lives and almost a third feel
science has become too specialised, with too much conflicting information
making it hard to know what to believe (Nielsen Research, 2018).

In spite of diverse support, there are challenges to unfettered science
communication. Hendy (2016) proposes that the lack of depth in some fields
in NZ means that scientists cannot retreat from public communication but
have an obligation to engage. He goes further to suggest that NZ scientists
may need to adopt the potentially controversial role of advocate. He makes an
eloquent case for greater communication to the NZ public about the practice
of science (Longnecker, 2016b).

Below we discuss three aspects of science communication that play
a significant role in influencing the national science communication
ecosystem of NZ. These are environmental issues, hazards and disasters, and
indigenous science and community engagement. These are by no means
representative of the full scope of either the scientific issues that drive this
work or the science communication activities that occur; for example, climate
change communication is increasingly important in NZ (Salmon et al.,
2017). Similarly, an exploration of the many health-related communication
initiatives would warrant an article of its own and is beyond the scope of this
chapter. We conclude this chapter with an overview of the increase in science
communication training and education that has occurred over recent years.

5. Environmental issues, communication
and citizen science initiatives

NZ has many species listed as in danger of extinction from habitat loss and
predation by introduced predators (Dowding and Murphy, 2001; St Clair,
2011; Norbury and Jones, 2015; Ruffino et al., 2015; Thoresen et al., 2017).
In the 1980s and 1990s, there was an upsurge in conservation initiatives by
community groups in response to the decline in native bird numbers. Amongst
other initiatives, this led to the establishment of fenced ecosanctuaries, such
as Zealandia (originally the Karori Wildlife Sanctuary) near Wellington
(Campbell-Hunt, 2002) and Orokonui Ecosanctuary near Dunedin
(Tanentzap and Lloyd, 2017). There are now well over 20 ecosanctuaries in
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NZ and its offshore islands, which act to exclude introduced mammalian
predators (possum, rat, cat, dog, ferret, weasel and stoat) and browsers
and grazers (possum, rabbit, pig, goat and deer) to enable native ecologies
to re-establish and sustain local flora, bird, lizard and insect populations
(Campbell-Hunt and Campbell-Hunt, 2013).

Figure 4.1: A volunteer checks a stoat trap in dense bush near
Wellington, New Zealand.

Source: Photo courtesy of Jean Fleming.
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Figure 4.2: Participants in the Marine Metre Squared activity use their
guides to identify the organisms they have found within the square metre.

Source: Photo courtesy of Chris Paulin.

The success of ecosanctuaries has reawakened a vision of a NZ free of the
many introduced pest species (Sullivan and Molles, 2016) and led to the
Predator Free 2050 initiative, supported by government, non-government
organisations and philanthropic trusts, and run by the Department of
Conservation (Department of Conservation, 2018). This initiative sparked
numerous predator-trapping initiatives throughout the country, perhaps
epitomised by the group Predator Free NZ (Predator Free NZ, 2018). This
grassroots movement in conservation has led to significant government
and community engagement, and community-to-community engagement,
both in cities and rurally, to help protect, restore and conserve NZ’s natural
heritage. These successful restoration and pest removal projects (Tanentzap
and Lloyd, 2017) have brought New Zealanders face-to-face with the reality
of their love of domestic cats and dogs, which contribute to the death of
native birds and lizards (Morgan et al., 2009; Farnworth et al., 2010; Gordon
et al., 2010; van Heezik et al., 2010; Farnworth et al., 2011; Coughlin and
van Heezik, 2014; Aguilar et al., 2015; Harrod et al., 2016; Twardek et al.,
2017; Walker et al., 2017).

Participatory science communication initiatives issues also experienced
a significant boost through the arrival of the aforementioned Curious
Minds funding, which launched a flurry of applications from all over the
country. Extra funding was added to the pool at the end of the first year
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to keep up with demand. Since 2015, 114 projects have been funded,
including those on the Participatory Science Platforms (New Zealand
Government, 2018b). Around 40 per cent of these projects involved studies
in conservation, environmental restoration or natural history, including
studies on native birds, fish and bats. A similar proportion of projects involved
madtauranga, ranging from a program to design Maori digital learning games
to one creating marine learning environments through Maori knowledge
to inform kaitiakitanga (guardianship) of the oceans and Ahi Pepe Mothnet,
a study investigating moth numbers and species throughout the country
(New Zealand Government, 2018b).

The goal of Predator Free 2050 (Department of Conservation, 2018) has
highlighted the value of NZ’s native species, as well as sparking debate on the
best way to eradicate introduced predator species. Citizen science initiatives
such as NatureWatch (which soon merged with the global iNaturalist
(iNaturalist, 2018)), Marine Metre Squared (Fleming et al., 2017), the New
Zealand Garden Bird Survey (Spurr, 2012; Liberatore et al., 2018) or Ahi
Pepe Mothnet (Manaaki Whenua Landcare Research, 2018) have transformed
science engagement across the country, by increasing participation and
engagement of young and old. Volunteers are important for the success of
many of the environmental projects. When asked why they volunteered,
people often said they enjoyed meeting ‘like-minded’ or ‘interesting’ new
friends. Volunteering was seen as a social activity, bringing better physical and
mental health through doing, learning, seeing, contributing and being active
outdoors (Fleming, 2017).

6. Hazards and disasters

NZ is a country prone to seismic events. In 2010 and 2011 a series of
magnitude 6 and 7 earthquakes hit the city of Christchurch in the South
Island (Kaiser et al., 2012). The second major shake struck at lunchtime
on a working day, causing catastrophic damage to the city, and resulting in
185 deaths (Potter et al., 2015). The government of the day was focused on
reporting the events accurately and appeared to be afraid to communicate
information that might be wrong or alarm the community (Bryner, 2017).
A full analysis of the poor communication of risk and the major players in
the suppression of knowledge about the chance of aftershocks can be found
in Gorman (2017). The lack of scientific information led to an information
void that was filled with a claim by weather forecaster Ken Ring that he
had predicted the second earthquake (The National Business Review, 2011).
Geologist Dr Mark Quigley, at the time from the University of Canterbury,
Christchurch, stepped up to show New Zealanders (and in particular the people
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of Christchurch) what had happened in his own backyard. He emphasised
the very complex nature of the seismic event, gave scenarios with ranges of
possible outcomes instead of absolutes, wrote about his experience in a deeply
personal way (Quigley, 2012) and was honest and open on public media
(Quigley, 2018a). Quigley was awarded the 2011 Prime Minister’s Prize for
Science Media Communication and the NZAS Science Communication
Award for his work in communicating earthquake science to the public in
the aftermath of these earthquakes (Quigley, 2018b).

Figure 4.3: Dr Mark Quigley, winner of the Prime Minister’s Prize for
Science Media Communication in 2011, in Riccarton, near Christchurch
in 2015.

Source: Photo courtesy of Candice Egan.

NZ experienced a second major earthquake event when a magnitude
7.8 earthquake hit Kaikoura and the upper South Island in November
2016, causing landslides and raising parts of the land more than 4 metres
(Guo et al.,, 2018), resulting in considerable damage to roads and property
from north Canterbury to Wellington (Bradley et al., 2017; Kaiser et al.,
2017). The response of the government and the scientific community was
improved from the Christchurch experience, with better public engagement
(Blake et al., 2018), including workshops to assess the effectiveness of the
recovery response and the lessons learnt (Hatton et al., 2017). The Maori
disaster management response received stronger recognition in the media after
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the Kaikoura earthquake, in that media stories highlighted the effectiveness of
community-led initiatives as well as the importance of maintaining a unified
and well-integrated approach to recovery management.

7. Seeing science differently: Indigenous
science and community engagement

Maori concerns about risks to their culture have been consistently
marginalized by classing them as ‘intangible’ or spiritual positions
and therefore unable to be evaluated alongside empirical scientific risk
assessments. (Hudson et al., 2012)

In a succinct video (Goodall, 2016), Dr John Perrott points out that Maori
‘belong’ (I belong therefore I am), whereas Western scientists are trained to
think as individuals (1 think therefore I am). In Maori whakapapa (genealogy
and cosmology), relationships with the land, flora and fauna are fundamental
and all life is valued, as is collaboration and nurturing, all from a position of
subjectivity not objectivity (Goodall, 2016). It has taken a long time to reach
this open understanding of mditauranga in the NZ science world.

In the late 1980s, in response to the poor health status of Maori, nursing in NZ
embarked on a process of improving nurse ‘cultural safety’ though a process
of self-examination and change using Maori nurses. The objective was to
challenge trainee nurses to see the world through the eyes of the patients.
Cultural safety became a requirement for state examinations in 1992 (Papps
and Ramsden, 1996). These changes can be seen as the beginning of “Western’
science engaging with ze Ao (the Maori world). Nga Pae o te Maramatanga
(Horizons of Insight), NZ’s Maori Centre of Research Excellence, funded
by the Tertiary Education Commission (TEC) and hosted by the University
of Auckland, was established in 2002 as one of the foundational Centres
of Research Excellence. The centre’s current research themes are Whai
Rawa (The Maori Economy), 7e Tai Ao (The Natural Environment), Mauri
Ora (Human Flourishing) and 7e Reo me Ngi Tikanga (Maori Language
and Protocols).

In 2007, the Vision Matauranga Policy was launched by the Ministry of
Research, Science and Technology (restructured as the Ministry of Business,
Industry and Employment in 2012). The Vision Matauranga policy recognised
that while there were many opportunities for Maori communities to make
distinctive contributions to research, science and technology, and that many
opportunities lay in the innovation potential of Maori knowledge, people and
resources, they were not being realised (MBIE, 2018). In 2010, the Minister
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of Science and Innovation approved the integration of Vision Matauranga
across investment priority areas and established the Vision Matauranga
Capability Fund. In 2011, Vision Matauranga policy was incorporated into
the Statements of Core Purpose of the CRIs. CRIs are now required to enable
the innovation potential of Maori knowledge, resources and people as part
of their operating principles. Vision Matauranga thus allowed communities,
and the knowledge and potential therein previously disconnected from the
science sector, to become fully engaged in science and technology. Vision
Matauranga is now also an integral part of all National Science Challenges,
as well as a consideration in all government-led scientific research funding

processes (MBIE, 2018).

The arrival of MAI Review (now MAI Journal®) in 2006 marked another
turning point. This refereed academic journal is part of the Capability
Building Programme of Nga Pae o te Maramatanga. MAI Journal contains
a wealth of quality material contributing to the body of knowledge about
Maori and indigenous development, and help to advance the capabilities of
Maori and Indigenous people engaged in research and scholarly training.
A growing awareness of mdtauranga followed in the science institutions of
NZ. A values-based process of cross-cultural dialogue was proposed (Wilcox
et al., 2008) and explored (Hudson et al., 2012). Engagement of the Maori
community with research on the human brain helped to realise the potential
of such research to Maori communities (Bohannon, 2007). Huntington
disease research embarked on by Dr Melanie Cheung (Ngati Rangitihi) for
her doctoral project struck a potential barrier: the need to use human brains
(from cadavers), considered by Maori to be #pu or sacred, and not to be
touched (Bohannon, 2007). Engagement with tribal elders, who came to
realise the importance of such research on the human brain to help Maori
communities, was key in finding a solution to the impasse. Although the
elders could not change the brain’s zapu status, they created zikanga (ritual
protocols), that became part of everyday lab routine. These zikanga enabled
Dr Cheung to undertake the work in a culturally safe way (Bohannon, 2007).

This approach pioneered a way for many more researchers, providing
a culturally safe working environment for subsequent cohorts of Maori brain
researchers. Furthermore, Dr Cheung’s work and attention to values such
as tapu and the creation of tikanga has provided confidence for Maori who
suffer from any brain disease, who likely otherwise would never have come
forward. In a similar way, a special issue of the New Zealand Journal of Zoology
was devoted to discussion of a seabird harvest in Aotearoa controlled solely

3 MAI Journal is an open-access journal that publishes multidisciplinary peer-reviewed articles that
critically analyse and address indigenous and Pacific issues in the context of Aotearoa New Zealand.
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by Maori (muttonbirding). These discussions explored the intersection
of matauranga and science as related ways of guiding sustainable harvest
management (Moller, 2009). That special issue prompted the Royal Society
of New Zealand to facilitate a ‘cross-cultural environmental research and
management Challenges and Progress Forum, with local and international
contributions published in the journal of the Royal Society of New Zealand
(Vol. 39, No. 4). Special Matauranga Maori issues were recently published in
the NZ Journal of Marine and Freshwater Research 52(4) 2018, NZ Journal of
Ecology 43(3) 2019 and NZ Science Review 75(4) 2019.

Table 4.1: Some differences between matauranga and science.

Matauranga Science

Knowledge as belonging Knowledge for control and knowing
Explicit intrinsic values Implicit instrumental values

Intuition as method Intuition rarely acknowledged
Participatory ‘experiencers’ of systems Detached observers of ‘systems’
Inclusion of facts and values Facts and values separated

Holistic worldview Nature and culture separate
Everything is interconnected Everything physical is interconnected

Source: Hikuroa (2017).

Hikuroa (2017) demonstrated that some madtauranga was and is
generated using techniques consistent with the scientific method but differs
by being explained according to a Maori world view. Some further differences
between mitauranga and science are detailed in Table 3.1. An understanding
of the relevance of mdtauranga is crucial in encouraging young Miori into
careers in science in NZ.

Aninsightinto the gulfbetween matauranga and the thinking of earlier Western
government and industry can be gained from the following description of
forestry contamination of an important site (Hikuroa et al., 2011).

Until the early 1960s Rotoitipaku was a shallow lake fed by the spring
Te Wai U o Tawharetoa with active hot springs and sinter terraces on
its southern shore, and a prominent feature of Te Kete Poutama ...
It was integral for traditional food gathering practices (mahinga kai) of
the local Maori residents (tangata whenua), the home for waterborne
guardians (kaitiaki) and was the hub for community activity. You
would not recognize Te Kete Poutama if you searched for that idyllic
scene today. In 1954 the New Zealand Government passed the Tasman
Pulp and Paper Company Enabling Act 1954 that essentially gave the
Tasman company carte blanche to do everything necessary to construct
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and operate a pulp and paper mill in Kawerau. In effect, the Act
removed the tangata whenuas manawhenua and therefore ability to
act as kaitiaki ... Over 600,000 m? of waste containing toxic material
has been dumped on the site ... No longer does the lake teem with
wildlife (indeed, there is no longer a lake), no longer do the hot springs
provide warmth and relief for weary and aching bones, no longer do
the ancestors of Ngati Tawharetoa ki Kawerau rest in peace, comforted
by the constant companionship of their offspring—the mauri of Te
Kete Poutama has been significantly compromised and the mana of the
tangata whenua significantly impacted. (Hikuroa et al., 2011, pp. 1-2)

In subsequent years, projects were developed by Maori researchers to reflect
community concern at the framing of miditauranga as relevant only in the
traditional context and not in the modern science world (Hudson et al., 2012).
Thus, Maori engaged the science community to broaden perceptions and
used mdtauranga to inspire collaborations that might lead to new avenues
of scientific exploration. Some examples include the Kaitiaki Geothermal
Development Model (e.g. Pryor, 2010), Te Awaroa (Hikuroa et al., 2018)
and Te Ao Marama — Centre for Fundamental Inquiry research collaboration,
University of Auckland.

The development of the National Science Challenges was seen by some
to marginalise participation by Maori researchers, in part through
constructing ‘Maori” and ‘science’ as separate, yet simultaneously recognising
culturally distinctive forms of Maori knowledge. Others saw greater
opportunity for matauranga by the emphasis on Vision Matauranga. By
advocating for the validity of their mditauranga, Maori health researchers
contested Pakeha values and priorities, reasserted the validity of matauranga,
and began the process of changing the production of knowledge in NZ across
the board (Prussing and Newbury, 2016).

Maori advocacy against the values and priorities held by the majority of
scientists and science institutions in NZ challenged trends to undermine
collective rights and undercut support for culturally diverse worldviews by
pointing out the ways in which market-driven priorities produce and sustain
environmental, social and health inequities. One basis for the advocacy stems
from the inclusion of values in mdtauranga. By 2016, Sciblogs, the blog site
of NZ’s Science Media Centre, had recognised and defined the values of
matauranga (Goodall, 2016). Ocean Ripeka Mercier and her co-writers were
discussing the potential marriage of Western science and mdtauranga and
proclaiming the ‘veritableness’ of Maori science (Macfarlane, 2016, 2017).
Unsurprisingly, the marriage does not always involve smooth sailing—
there is always potential for miscommunications between parties coming to
a problem or project with different world views (Longnecker and Scott, 2018).
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Figure 4.4: Researchers discussing the mauri of Te Kete Poutama
within Waitaha Ariki Kore, ancestral house of Tohia o te Rangi marae,
Kawerau. Left to right: Colleen Skerrett-White, Tomairangi Fox and
Dan Hikuroa, November 2011.

Source: Photo courtesy of Nga Pae o te Maramatanga.

Nonetheless, in recent years we have seen this marriage in action.
Indigenous communities are increasingly taking the lead in river restoration,
using the process as an opportunity to re-engage deeply with their rivers, while
revealing sociocultural and political dimensions of restoration under-reported
in ecological and social science literatures (Fox et al., 2017). Matauranga
solutions to some of NZ’s toughest problems, including kauri dieback disease
(Chetham and Shortland, 2013), are increasingly being sought (Williams,
2017; Darragh, 2018; Harrison, 2018; Hurihanganui, 2018; New Zealand’s
Biological Heritage, 2018; Pitama et al., 2018).

8. Learning to communicate science

One approach to improve understanding and practice of science
communication, as well as fostering a culture with greater critical feedback
about contemporary science communication, is to provide education and
training to aspiring communicators and scientists. Early academic courses
in communication studies, including the communication of science, were
present in NZ from the late 1970s, but training mainly focused on science
journalism undil the end of 20th century (Fleming and Star, 2017).
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Early in the 21st century, public debate about science was exemplified by
the New Zealand Royal Commission on Genetic Modification (RCGM),
which engaged thousands of ordinary New Zealanders with developments in
biotechnology (Eichelbaum et al., 2001). Ten thousand public submissions
were made to the commission and over 90 per cent of these were strongly against
genetic modification, although knowledge of the technology was limited.
Many submitters were concerned by the control of science and scientists by
large corporations such as Monsanto rather than the biotechnology itself
(Fleming, 2003). The RCGM showed the government of the day that NZ
needed to move on from the deficit model of science communication and
to include New Zealanders in difficult scientific decisions (Fleming, 2003).
As the Chair of the RCGM, Sir Thomas Eichelbaum, said: ‘Few minds may
have been changed in the process but everyone emerged better informed and
more willing to listen to each other’ (Fleming, 2003).

The AC Nielsen survey conducted by the RCGM showed the majority of
New Zealanders were interested in and engaged with aspects of science and
technology, especially where personal or societal benefits were most obvious
(such as health). Most New Zealanders surveyed in 2002 held strongly realistic
views of science, with a significant proportion appearing to hold the view
that ‘seeing was believing” and not inclined to take scientific claims on trust,
possibly because of a lack of understanding about how scientific evidence
was generated (Hipkins et al., 2002). There is evidence that knowledge and
understanding of GM has changed since 2002 and that a large majority of
New Zealanders would now accept at least some forms of GM (Hope, 2014).

It took until 2008 for the first tertiary training centre, the University of
Otago’s Centre for Science Communication (University of Otago, 2018),
to be established in NZ. This successful centre has grown over the past
decade to be one of the biggest centres for postgraduate training in science
communication in the world. Science communication is taught at four other
universities in NZ and is a key focus in undergraduate and postgraduate
programs established in 2013 by the Centre for Science in Society at Victoria
University of Wellington.

An increasing number of research degrees are being awarded in science
communication in NZ. While the first PhD in science communication was
awarded as recently as 2015 by the University of Otago (Cade, 2015), at time
of writing its Centre for Science Communication has 14 PhD students and 60
postgraduate science communication coursework and MSciComm students
enrolled. Government-funded research centres are increasingly engaged with
science communication research. For example, in 2018, Te Piinaha Matatini
(a Centre of Research Excellence) provided a fully funded PhD scholarship to
explore the process of science communication in NZ.
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NZ’s first science communication conference in 2001 was run by the Royal
Society of New Zealand Te Aparangi, which has played a key role in colonial
and post-colonial NZ science (Fleming and Star, 2017). In 2004, agricultural
journalist Peter Burke formed the national Science Communicators
Association of New Zealand (SCANZ). He had attended an international
science communication conference (PCST) in 2002 in Cape Town, South
Africa, and noted the value of organisations for science communicators
that existed in many countries around the world. The growing number of
science communicators, along with a decreasing number of specialised
science journalists employed by national newspapers (Hendy, 2016), has seen
SCANZ grow substantially, with the annual conference becoming a popular
place for presentation of science communication research (SCANZ, 2018).
In 2018, the international biennial PCST conference was hosted in Dunedin,
NZ, bringing together colleagues from around to the world for this important
opportunity to share knowledge and practices.

Today, the value of science communication for NZ society is recognised
not only through the NZAS’s Science Communication Award launched
in 1990 (now the Cranwell Medal), but also prizes awarded by the Royal
Society Te Aparangi (Callaghan Medal, launched 2011), the Science
Communicators Association of New Zealand (launched 2015), and the
prestigious Prime Minister’s Science Communication Prize (launched 2009)
worth NZ$100,000.

9. Conclusions

In NZ, the beginning of the 21st century has seen an increase in the
collaboration of mdtauranga with Western science at a time of heightened
awareness about environmental issues. Maori researchers have pushed to
widen the perspectives of the scientific community, using dialogue initially,
but more and more by engaging communities with mdtauranga. Matauranga
and new dialogic approaches have complemented and added depth to
established practices in science communication, such as conferences, science
festivals and social media. Maori have taken science communication in
Aotearoa New Zealand in new directions, with an increasing emphasis on the
inherent values of the science being communicated.

There have also been significant increases in training opportunities, formal
education, funding and jobs in science communication over the past decade.
Linked to this has been a substantial rise in the number and diversity of
participatory science programs in NZ, a good proportion concerning
environmental protection and restoration (Peters et al., 2016), assisted by the
establishment of a source of funding (New Zealand Government, 2018Db).
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As a result, NZ’s communities are engaging more with science, hopefully
creating more science-literate publics and a more public-literate and bicultural
science community.
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Contexts, agents and practices in science
communication

Carina Cortassa and Cecilia Rosen

1. Introduction

To tell the story of an ongoing process it is necessary to take some risks,
though these are well worth the intellectual challenge they present. Under
that premise, in this chapter we will analyse the emergence and expansion
of science communication in Argentina. We will emphasise the incipient
advancements accomplished since the beginning of this century in two areas:
the field of practice and the academic field.

Our work is inspired by the ‘cultural cartography’ approach proposed by
Gieryn (1999), which entails exploring the evolving dynamics of different
domains of knowledge and practice whose boundaries are drawn and redrawn
in the context of both epistemic and extra-epistemic factors. Rather than
presenting an exhaustive but meaningless chronology of events, we aim to
identify key moments in the development of the local field and to place
them in the broader context of its interactions with other spheres: scientific
organisations and communities, public policies, the mass media, and the
cultural industry.

Although the first attempts to popularise science in Argentina can be
traced back to the very beginnings of the country,’ our analysis in Section 1
starts around the mid-20th century. Itis in this period that the national system
of research and development acquired its current form and when some of its
most prominent institutions and members started to spread science to society.

1 Argentina became formally independent from Spain in 1816.
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The Argentinean Association for the Advancement of Science (AAPC), for
example, played a leading role in promoting communication practices among
its fellows with an explicit goal: to increase citizens’ scientific literacy as a way
to improve their attitudes towards local science.

Decades later, a professional scientist was the driving force behind
another milestone for science communication. In 1984, chemist Enrique
Belocopitow  (1926-2007) envisaged the Program for Science and
Technology Popularisation at the Campomar Institute of Research in
Biochemistry.” In addition to promoting the creation of press areas at research
centres, the program launched the first course exclusively dedicated to train
science reporters. As described in Section 2, these and other achievements,
accomplished between the mid-1980s and the early years of this century, set
the future direction for the development of the local field.

Section 3 focuses on the last decade, which is certainly the richest and liveliest
part of this story. A variety of dimensions converge during this period: from
the increased interest of public policies in the diversification of popularisation
agents and venues, to the growth of institutional press offices in scientific
institutions, to a decline of specialised journalism in traditional media.
As a result, a displacement of agents among different professional niches is
currently occurring, visibly redefining the field’s borders.

The last past of the chapter briefly describes the evolution of local public
perceptions of science obtained through four national surveys given on this
issue since 2004.

2. What is past is prologue

According to Cazaux (2010), science communication activities began to be
developed in Argentina in the post-colonial period. Besides the establishment of
local institutions devoted to promoting and spreading scientific knowledge—
universities, museums, academies and societies>—nascent journals and other
local publications were already including scientific and technical news among
other news of cultural and political interest. However, as Nowak (2008) states,
the available information is fragmented and insufficient to portray an accurate
account of this embryonic stage of specialised journalism in the country.

2 Since 2001, the Leloir Institute Foundation.

3 Among others, the first Museum of Natural History (1823, currently the Argentinean Museum of
Natural Sciences); the Argentinean Scientific Society (1872); the Archacological and Anthropological
Museum of Buenos Aires (1877, moved to La Plata in 1884); the National Astronomical Observatory in
Cordoba Province (1881); the Zoological and the Botanical Gardens of Buenos Aires (1888 and 1898).



5. ARGENTINA

During thelastdecades of the 19th century, under positivistideas thatidentified
science and technology as engines of progress, influential newspapers such as
La Prensa [The Press] (1869) and La Nacién [The Nation] (1870) started to
include regular sections devoted to these topics (Cazaux, 2010, pp. 94-95).
This trend was imitated by many popular outlets that appeared early in the
new century to meet public demand. Though the role was far from being
recognised as such, figures who might be regarded as scientific journalists
emerged on editorial staffs. This is the case of physician and journalist Jacobo
Brailovsky (1906-2005), who started working for La Nacién in 1924 and
soon after began covering science and related issues. Years later, he would
start writing a weekly column called ‘Science in a Few Traces’. Brailovsky led
the first Argentinean Association of Science Journalism (1969) and received
several awards for his contributions to national science communication.

The strengthening of an articulated national system of science and technology
in Argentina took place between 1950 and 1960 as part of a process of
political and economic modernisation. Systematic policies for research and
development were implemented for the first time during this period, following
the international trend initiated at the end of World War II (Albornoz, 2007).
It was also at that time that the first institutions outside universities emerged,
driving the growth and consolidation of local science.

Beyond government purposes, the AAPC played a leading role in that process.
The association was created in 1934 by some of the most respected scholars
from several different disciplines, together with a journalist. Although
anecdotal, the AAPC’s origins are worthy of mention in these pages. In 1933,
a senator publicly regretted the shortage of people in the country who
were ‘exclusively dedicated to the study of philosophy and sciences, and to
disseminate their research outcomes among their students’ (AAPC, 2017).
Besides provoking the scientific community’s fierce reaction, his statement
outraged a journalist at the popular magazine E/ Hogar [Home], which was
the widest-circulating magazine at that time in Buenos Aires. In response to
the politician’s statement, reporter Carlos Silva not only published a long
series of articles devoted to highlighting the work of local researchers, he also
became actively involved with them to create the AAPC, making him the
only founding member who was not a scientist.*

4 The AAPC:s first chair was Bernardo Houssay (Nobel Prize for Physiology and Medicine, 1974),
who would also head the National Council of Science and Technology created in 1958.
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The AAPC has published the magazine Ciencia e Investigacidon [Science
and Research] since 1945, and its has resisted all adverse conditions faced
since then.> Despite being a publication addressed to a limited public—
presumably with certain skills and a previous interest in science—von Stecher
(2017) highlights the strong focus on popularisation given by its creators and
successive editors. An editorial note in 1950 clearly expresses the conception
and values underlying the magazine’s aims:

To make science comprehensive, to inform the public about its
advancementsand discoveries, to orientate the people and governments
in the application of scientific knowledge for the common good, and
not for the destruction nor slavery of man, and to seek the diffusion
of scientific thinking. (von Stecher, 2017, p. 200)

Several decades before scientific communities were challenged to ‘learn to
communicate with the public, be willing to do so, and indeed consider it
their duty to do so’ (Bodmer, 1985, p. 6), the AAPC had already placed this
commitment among the main Duties of the Science Man.

In 1966, the fragile Argentinean democracy suffered a new onslaught
when a coup d’état placed the country under a civic-military government
whose effects on scientific development would be devastating in the short
and long term.® After a brief democratic interregnum (1973-76), the next
dictatorship (1976-83) widened and deepened the decay of the academic
and scientific system.

3. The true beginning (1985-2000)

The return to democracy in 1983 brought with it the need to rebuild the
country in all its dimensions: political, economic, social, cultural and
scientific. In this last sense, although the ideological persecutions that affected
institutions and individuals were surpassed, both the magnitude of the brain-
drain as well as the restrictions due to economic instability did not allow for
a full recovery to the scientific and technological development levels of the
1960s. However, even with many ups and downs, between the end of the
20th century and the early 2000s, it is possible to identify a series of events
that served as the basis for the future growth of the field.

5 Ciencia e Investigacién is currently published digitally on a quarterly basis. See aargentinapciencias.
org/publicaciones/revista-cei.

6 On 29 July 1966, students, researchers and authorities from the University of Buenos Aires
involved in the resistance against the dictatorship were fiercely repressed by police forces. This event—
known as “The Night of the Long Sticks—started a process of the dismantling of labs, groups and
research centres of international prestige. Hundreds of scholars resigned or were dismissed, and a large
number of them went into exile.
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The process followed two main paths. The first was that during this period,
formal efforts to professionalise human resources in science communication
appeared together with the creation of specific areas within research
institutions. The second direction saw science issues gaining increased
visibility and recognition both in the mass media and the cultural industry.

3.1. Training and professionalisation
of human resources

The systematic and institutionalised training of science communicators in
Argentina did not begin with journalism or communication degrees, but
with a life sciences research centre. In 1984, driven by his concerns about the
weakness of scientific culture in local society, chemist Enrique Belocopitow
created the first Program for Science and Technology Popularisation at the
Campomar Institute of Research in Biochemistry, and activities started the
following year. In tune with classical issues of the Public Understanding of
Science movement (Thomas and Durant, 1987), Belocopitow was convinced
that better strategies of science teaching and massive popularisation through
the media were fundamental tools to increase the publics interest in and
engagement with science and technology—hence his interest in training
professionals to best carry out these functions (Belocopitow, 1998, p. 145).

AsNeffa (2014) states, the original program consisted of two parts:” the creation
of institutional communication offices and science journalism courses.

The first popularisation centre was implemented within the Campomar
Institute with the purpose of sending news about its research activities to the
mass media. From 1992 onwards, the initiative was expanded through an
agreement with the University of Buenos Aires—the biggest university in the
country—until all its faculties had a network of specialised communication
areas.® Publications and other activities promoted from public research bodies
and addressing the lay public grew steadily from then on, and some of them—
such as EXACTAmente magazine, edited by the Exact and Natural Sciences
Faculty since 1994, became pillars of the field and remain so to the present.

Despite the relevance of the communication areas built at the behest of the
program, Belocopitow’s initiative would succeed mainly due to its emphasis
on training human resources in the first courses on science journalism in
the country. The plan consisted of two parts: over one semester, participants

7 The third element is a science news agency created in 2006.
8  Between 1989 and 1992, the science communication centres network produced coverage for
Diarios and Noticias [Daily and News], the main private news agencies in the country at that time.
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obtained theoretical and practical training; later, those who wanted to improve
their skills received a full-time scholarship to work at a research centre and
experience the nature of scientific practices ‘from the inside’. The program
had a multiplying effect among other institutions, generating the emergence
of similar initiatives elsewhere.’

Emphasising the practical aspects of science communication and addressing
itself to graduates of scientific and humanistic programs, the course ‘aims
to provide basic elements of discourse adaptation, textual organisation and
journalistic style’” (Loewy and Calabrese, 2016, p. 3). Other specific goals
are that students learn to write quality news articles and acquire a fluent
handling of information sources, as well as reading and synthesising scientific
papers. The program played a central role in building and delimitating the
field, and also promoted efforts to secure its autonomy from other spheres,
such as general journalism. It came to be the seedbed of science journalists
and communicators for more than two decades. Not all of the approximately
1,000 students who participated in the seminar over the years have worked
professionally in science communication. But, conversely, a large number of
the local field’s agents have been trained at the Campomar/Leloir program
and other more recently developed training initiatives (Rosen, 2018).

Nowadays, founding a science communication program in a research
insticution would by no means be regarded as an eccentricity. But 30 years
ago, the situation in Argentina was quite different. As Neffa (2014) points
out, the emergence and continuity of the enterprise have been possible
mainly due to Belocopitow’s legitimacy, which allowed him to overcome the
internal challenges generated by his initiative. It was his renowned epistemic
reputation that permitted him to introduce and sustain such a foreign’ matter
in terms of the goals and functions of a life sciences centre. In the words of
a former fellow of the program:

He [Belocopitow] incarnated the association between the two points
[scientists and communicators]. No other person could have sustained
this project at the heart of one of the most prestigious institutes ...
No one else was conceivable for that task. (in Neffa, 2014, p. 228)

9  Some of those experiences, such as the popularisation seminars in the faculties of Pharmacy
and Biochemistry and of Exact and Natural Sciences, still exist. Moreover, the latter inspired
a postgraduate program on science communication launched in 2015.
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3.2. Science in the media and the cultural industry

Along with the ups and downs of economic instability, science journalism
and communication witnessed some flourishing moments during the middle
of the 1980s and the late 1990s.

By then, the three main national newspapers—Clarin, La Nacién and
Pdgina 12 [Page 12]—had fixed pages for science news. In the first case, after
minor changes of name and format, the space ‘eventually became a supplement
dedicated to research news, having as a reference the traditional Science
Times sections at The New York Times (Nowak, 2008, p. 2). The section was
replaced in 1997 for a technology supplement, moving science coverage to the
general news pages. In the early to mid-1990s, traditional science coverage in
La Nacién alternated between a weekly supplement and an unfixed segment,
along with a monthly health section. Both spaces converged by the end of
the decade under the title ‘Science and Health’, until its disappearance in
2011. Since then, science news has been spread over different sections of the
newspaper. It is worth mentioning here the distinguished journalist Nora Bir:
she has coordinated, edited and reported on science, health and technology
for the newspaper since 1980, and has been widely recognised as one of the
most important science journalists in the country.

Pdgina 12 entered the local marketr in 1987 and soon incorporated the
supplement Futuro [Future] into its Saturday edition. Its editor was Leonardo
Moledo (1947-2014), a physicist, mathematician and writer who also covered
stories for the main section of the newspaper. With a special sensitivity to link
together science, arts and humanities, Moledo became another emblematic
figure in the field due to his large and diversified range of work, which
included articles, popular books and novels, as well as television scripts and
plays. He introduced scientific cafés to the country and led the Galileo Galilei
Planetarium from 2000 until 2007. He is well remembered by his colleagues
and disciples for his most repeated phrase: ‘Popularisation is the continuance
of science by other means’."

Popular science magazines also experienced a successful, although short period
at the same time. Three monthly publications aimed at the general public
were launched in the mid-1980s to the early 1990s by commercial editorial
houses—Muy Interesante [Very Interesting] (1985), Descubrir [Discover]
(1989) and Conozca Mds [Know More] (1989)—and the non-profit
association Ciencia Hoy [Science Today] released its own self-titled periodical

10 Immediately after Moledo’s death, Pdgina 12 cancelled the supplement. Daily science news
continued to be included in different sections of the newspaper.
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in 1988." Between 1991 and 1993, in what de Vedia (1998) calls ‘the golden
triennium’, the first three together reached an average monthly circulation of
450,000, something quite unusual for these products in Argentina. However,
the trend did not last: five years later, the figure had dropped drastically by
75 per cent, partly due to economic considerations, and partly due to the
gradual increase of science popularisation products in journals and specialised
television channels (de Vedia, 1998). As a result, Descubrir and Conozca Mds
disappeared from the market, and the local edition of Muy Interesante was
replaced by the Mexican version in 2007. Ciencia Hoy, for its part, is still
published thanks to subsidisation.

A similar downward trend affects the current journalistic context as part
of a parallel process of expansion and contraction of the field described below.

3.3. Interactive science centres

The emergence of the first interactive science museums and centres marked
another important milestone in the local scene between the 1980s and the end
of the 20th century, echoing the earlier stage of these initiatives throughout
Latin America (Cambre, 2015). A number of pioneering institutions of
different scales appeared at this time in Argentina under the motto ‘Forbidden
not to touch’—this in overt contrast to the silent and contemplative atticude
expected of visitors to traditional museums.

With the slogan ‘For the curious, from ages 4 to 100’, the Participatory
Museum of Science opened its doors in 1988 in Buenos Aires, providing
inspiration for subsequent experiences. Soon after came the New World
Museum (1990), within the framework of the National University of La
Plata’s popularisation program;'? the Exploratorium Interactive Sciences and
Arts Centre (1995), also in Buenos Aires; and, lastly, a project outside the
capital was founded in 1996—the Puerto-Ciencia at the National University
of Entre Rios.

The number of such interactive science centres certainly grew in the 2000s,
and the Argentinean Association of Centres and Museums of Science
(AACeMuCyT) has actively worked to strengthen them since 2007.
The outcome of a recent survey of Latin American countries (Massarani
et al., 2015) shows that in 2015, Argentina possessed 18 institutions of
this kind—a figure that might have slightly risen since then—with most

11 Based on its Brazilian equivalent, Ciencia Hoy's profile of ‘high popularisation’ makes it more
similar to the aforementioned Ciencia e Investigacion.

12 'This museum is a founding member of the Latin American and Caribbean Network for the
Popularisation of Science and Technology (RED POP).
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concentrated in the capital city and surrounding areas. This puts the country
in third place in the region, followed closely by Colombia, El Salvador and
Uruguay, but places them far from the 58 and 272 institutions found in
Mexico and Brazil, respectively.

4. Current trends in the field (2005-18)

In 2001, Argentina was hit by an economic and financial crisis of an
unprecedented magnitude, followed by a slow and arduous period of recovery
in all its dimensions. National policies for research and development were
re-appraised and that process culminated with the creation of the Ministry
of Science, Technology and Innovation (MINCyT) in 2007. In a decision of
highly symbolic and practical value, the scientific area reached the highest
position in the government structure for the first time in the country’s
institutional history. ?

Since the beginning, MINCyT has strongly promoted science communication
initiatives among public institutions and in the media, and has also had a
bandwagon effect on other actors’ involvement. However, in the current
context of reconfiguration faced by the commercial mass media, the other
side of the coin is a clear retraction of science journalism spaces. Together,
the attracting of governmental attention and the progressive decline of
private editorial interest has led to a visible mobility of practitioners among
different work scenarios. The growing hybridisation of the spaces for practice
and professional roles are among the most salient features that characterise
Argentinean science communication’s current state of affairs (Rosen, 2018).

4.1. Public policies for science communication
and scientific culture

In developed countries, policies devoted to improving scientific literacy
were consolidated during the second half of the 20th century as a means
of enhancing public interest and awareness of scientific and technological
development. This original purpose has been significantly broadened during
recent decades, both due to the emergence of new social demands and the
increasing influence of the discipline’s academic rhetoric on official discourse.
Besides highlighting governmental efforts to ensure civil society’s support,
public policies on the issue currently foster new goals. Among others, these
include: to democratise access to knowledge, stimulate the development

13 In a heavily resisted political decision, in 2018, the ministry was reduced to its previous position
of Secretariat.
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of an innovative culture, promote scientific vocations and extend public
participation in controversial issues (see, inter alia, the essays compiled by
Felt, 2003, pp. 47-108).

Generally speaking, Latin American countries did not pay much attention
to the matter until the beginning of the 21st century, when allusions to
popularisation aims and activities started appearing more systematically in
the framework of policy papers (Polino and Cortassa, 2015). With regard
to Argentina, Neffa claims that, before this period, governments used to
approach the issue of popularisation by means of some sort of ‘commonsense
voluntarism’, making a series of vague statements like ‘building a knowledge
society’, ‘promoting the cultural assimilation of science’ and ‘stimulating
scientific vocations’, but without further reference to the means by which
these objectives would be met (Neffa, 2014, p. 146).

The first document to explicitly embrace the topic was the National Plan
Jor Science, Technology, and Innovation (2003), which was written within the
framework of the aforementioned broader process of research and development
reappraisal. In addition to introducing the first National Science Week, which
has been held annually since then, the plan included a series of actions aimed
at the training of human resources in science communication and improving
cooperation with the educational system. The implementation of the first
National Survey on the Public Perception of Science was also announced,
underlining the importance of accurate statistical information as the basis
for the formulation of scientific policies with major explicit and conscious
support by the citizenry (SECyT, 2002).

The creation of MINCyT brought with it the strengthening of strategies
aimed at the public circulation of science (particularly local science) on at
least three levels as follows.

At the level of concrete actions, between 2013 and 2015, the ministry
supported a broad spectrum of initiatives to promote scientific culture:!
competitions for audio-visual media, photography and science literature;
events such as National Science Week; scientific cafés; events organised
along with the education sector (such as fairs, the Scientific Olympic Games
and science clubs); the launching of TEC-TV (a science channel owned
by MINCyT, which also produced popularisation content for other public
TV stations); and subsidies for public or private projects. Additionally, in

14 A survey among Ibero-American countries shows that, at this time, Argentina was part of the
most dynamic group in this sense—together with Spain, Portugal, Chile and Brazil—with 15 or more
actions carried out by governmental agencies, above the average of nine actions in the total sample
(Polino and Cortassa, 2015).
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2001, the first large-scale fair for science, technology and the arts, Zecndpolis,
was inaugurated, and in 2015 opened the Science Culture Center (C3), an
interactive space of popularisation. Its first director was scientist and science
communicator Diego Golombek, one of the country’s most prominent
figures in science popularisation.”

At the institutional level, from 2013 onwards all those actions were unified in
the National Program of Science and Innovation Popularisation, contributing
to visualising and prioritising the field within the ministerial structure.'®

At the discursive level, the National Plan of Science, Technology, and
Innovation 2012-2015 continued the trend to include specific courses of
action to ‘expand popularisation, culture, and literacy actions in science and
technology, and promote an innovation culture in society, and create and/
or strengthen territorial structures (museums, agencies, directions, etc.) of
scientific culture’. Its main goal is to ‘bring activities and products of science
and technology closer to society in order to enhance community participation
and the social appropriation of knowledge as well as to promote scientific

vocations in children and young people’ (MINCyT, 2013, pp. 88, 103).

The governmenc’s interest in scientific culture policies had a visible effect on
other social actors and sectors, contributing to the experimental expansion of
the field as we will describe in the next section.

4.2. Expanding frontiers

Three dimensions synthesise the recent growth of science communication
in Argentina: a) the development of institutional communication; b) a new
boom in the science cultural industry; and c) the diversification of professional
career options and the socialisation spaces of the agents.

At a global level, one of the most utilised indicators for exemplifying the
reach of science mediatisation—the ‘communicative turn'—is the growth
of communication areas in research institutions (Polino and Castelfranchi,
2012). As we previously said, a handful of organisations in Argentina have
had stable areas or programs since the 1980s; however, the sustained trend
of developing specific spaces is an ongoing process (Cortassa, Andrés and
Waursten, 2017; Ruggiero and Bello, 2015). Papers presented at the Public
Communication of Science Congress (COPUCI) show that stories and

15 Golombek has authored several science books; he has also created and hosted acclaimed science
television shows. He received several national and international prizes for his work, including the
Kalinga/UNESCO Award in 2015.

16 Although the program no longer exists as such, some of its actions are still active.
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analyses of experiences in institutional spaces have almost doubled between
the first edition (2011) and the most recent one (2017). It can be said
that, currently, the main universities and research organisations all have
a communication office; some of them have also created their own science
news agencies online. The first one, launched in 2006, was the Scientific and
Technological News Agency at the Leloir Institute Foundation, created as
part of the popularisation program already mentioned. More recently it was
joined by the Science, Technology and Society Agency (National University
of La Matanza, 2010), South-South Technology (National University of San
Martin, 2013) and UNScience (National University of Cérdoba, 2014).

A second feature that reflects the local field’s expansion is the reinvigoration of
popularisation products in diverse platforms and formats. The editorial market,
for instance, has experienced a noticeable growth in recent years. One of the most
relevant projects has been the collection Ciencia que Ladra [Barking Science,
Siglo XXI Editorial], which published more than 70 titles and sold more than
a million copies in 15 countries by 2010 (Bacher, 2010). More recently, the
University of Buenos Aires editorial house launched the book series Ciencia
Joven [Young Science], while other commercial houses have strongly promoted
scientific titles to take advantage of the increasing demand."”

Popularisation programs on television also experienced an accentuated
heightening in this period, especially on public and university networks, in an
overt contrast to the marginalised status of science topics on newscasts that will
be discussed below. Besides the creation of TEC-TV, the MINCyT channel,
other state broadcasters have included science shows of great popularity,
such as Proyecto G |G Project], El Cerebro y Yo [The Brain and Me] and
Conversaciones [Conversations], all presented by Diego Golombek. Perhaps
the most significant example of this flowering—and its current uncertain
state—is the flagship program Cientificos Industria Argentina [Argentinean
Industry Scientists] presented by Adridn Paenza, a mathematician and
another leading figure in local science communication. After 13 years on air,
the show ceased broadcasting near the end of 2016."8

The third indicator of the local field’s expansion during the last decade has
been the strengthening of the training options for specialised communicators.
Besides the specific subjects included in journalism and mass communications

17 For example, in 2014, four popular books on neuroscience were among the 10 most read in the
non-fiction category (Berdichevsky, 2015).

18 A producer’s farewell letter suggests that the show ended due to the presenter’s ideological
differences with current government science policies.
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undergraduate degrees, four postgraduate programs were recently launched"
at the National Universities of Cérdoba, Rio Negro, Buenos Aires and Buenos
Aires Province. These courses are heterogeneous as regards their goals, ranging
from those that seek to provide practical tools for practitioners in various
areas, to others more focused on academic research (such as the longstanding
master’s in Science, Technology and Society at the University of Quilmes, the
first of its kind in the country).

A recent study by Rosen (2018) explores the agents” ‘entry to the field’, as
well as the different training opportunities that allow them to accumulate
the background to be recognised as ‘professional science journalists/
communicators’. Through interviews with experienced practitioners, the
author found that although most of them affirm that they obtained their
expertise through working practice, they also complemented this empirical
training with specialised courses throughout their careers. Many respondents
agree that these courses marked a ‘before’ and ‘after’ in their respective
personal pathways—that is where they became aware of the full potential of
science journalism as a career opportunity.

According to Vara (2015), the expansion of formal training is a clear signal of
the professionalisation of the sector, as is the emergence of two active spaces
that bring together agents and interests: the Argentinean Network of Science
Journalists (RADPC, created in 2007)* and the Public Communication
of Science Congress (COPUCI), organised in 2011.

The RADPC now has more than 100 members, including communicators,
journalists and even researchers who work in mass media and scientific
institutions. Some of its objectives are ‘to promote the debate on practices
and professional ethics as well as the exchange of experiences, knowledge, and
concerns with colleagues of other countries; to develop and promote activities
and opportunities for professional training; and to allow the exchange and
appropriation of research on the relationship between science, technology,
society, and the mass media.”! The association frequently organises or
participates in events to train and update journalists, having also an active
presence in international networks such as the World Federation of Science
Journalists. It also edits an annual volume containing selected pieces published
by their members.

19 According to Massarani, Reynoso, Murriello and Castillo (2016), 65 per cent of current Latin
American courses were created during the last decade.

20  As previously mentioned, the first association of this kind was created in 1969, and another
attempt emerged during the 1990s. Nevertheless, unlike the current one (RADPC), ‘these associations
never had more than a small group of fellows and were dissolved for different reasons, that we must
investigate’ (Vara, 2015, p. 2).

21 RADPC website: radpc.org/.
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The multiplication of venues and the growing number of practitioners have
been accompanied by the strengthening of the vernacular academic research
and reflection on science communication. COPUCI conferences emerged
as a relevant realm to articulate the several groups of actors committed to
the matter. These events—organised yearly between 2011 and 2015, and
biennially since then—have allowed the establishment of a rich and sustained
dialogue, and partnership between journalists, communicators, researchers,
stakeholders and policymakers, boosting a critical and reflective vision on
their respective practices, goals and responsibilities.

4.3. The decline of science journalism and new job
market scenarios

The local development of science communication in Argentina has followed
a similar pattern to other countries, where the diversification of actors, spaces
and problems constitutes a distinctive feature of the field (Bucchi and Trench,
2008, p. 3). Nevertheless, its recent expansion did not follow a regular
pattern; on the contrary, science journalism in the country appears to be in
a worrying decline.

With the turn of the century, science seemed to be gaining notoriety in the
media in contrast to what has been registered in previous years (SECyT, 20006).
The position was summarised by Calabrese, Geller and Loewy (2013, p. 5):
‘news on science and technology and especially in medicine, appear more
frequently in the daily agenda of traditional media and there is an explosion
of science popularisation in digital media’.

One of the communicators interviewed by Rosen (2018) perceived
a comparatively more receptive attitude among editors in recent years: 20 or
25 years ago all the editors, everyone, thought science didn’t attract the public
... In the last decade the amount and quality of science coverage in the media
has grown’. However, the same study shows that this view is not frequently
shared by her colleagues, who are much less positive about the current state of
science journalism in the country. While acknowledging the recent expansion
of science communication, the interviewees also express a clear concern
about the setback in job opportunities for full-time science journalists. That
is especially true among those seeking to cover science independently from
science institutions or governmental agencies—currently two of the most
prominent job providers, and both more interested in conveying a non-
neutral, highly positive view of the subject.
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In this context, many testimonies express worries about the progressive loss of
science sections in the national media. Lz Nacién cancelled its weekly section
in 2011 and so did Pdgina 12 (in 2014) with Futuro, another longstanding
symbol of local science journalism.?? Although in both cases science coverage
continues to be found in the general pages, the cutbacks or closure of spaces
are perceived as symptoms of a larger retraction process. In the same vein,
in contrast to the growth of popularisation initiatives, science news on
Argentinean television is still marginal: by 2014, only 0.8 per cent of all news
content covered these topics, occupying the 15th of 20 places among covered
subjects (Halpern, 2015).

Although most of the practitioners interviewed by Rosen held a pessimistic
view of the current state and the future of local science journalism, their
perceptions cannot be fully confirmed considering the lack of systematic
studies about cither science coverage in the media or the evolution of the
job market. However, some of her findings are suggestive: of 21 informants,
only four worked as full-time science journalists at the time the data were
collected (2016), 12 were sporadic collaborators or freelancers, four worked
at institutional press offices, and the remaining four were employed by
governmental agencies. These data somehow support the generalised opinion
about the existence of better work opportunities outside the traditional
journalistic niches and justifies the gradual displacement of many reporters
to other realms in pursuit of better wages, job stability and greater prospects
for professional advancement.

5. The public perception of science
and technology

Four national surveys on public perception of science and technology were
carried out in Argentina between 2003 and 2015 (SECyT, 2004, 2007;
MINCyT, 2014, 2015),” with their frequency depending on budgetary
considerations. The questionnaires follow the standard model that measures
attitudes on general topics related to the publics degree of interest and
information, information sources, attitudes towards science, and images of
scientists and public support for research, avoiding from the beginning any
questions regarding scientific literacy (SECyT, 2004). Except for the most

22 A testimony gathered by Rosen (2018) states categorically: ‘Everybody says ‘science sells’ ...
but on the other hand you see that, at least in the print press, there is less and less science content.
If science is so attractive, what’s going on with science journalism?’

23 'The data was gathered, respectively, in 2003, 2006, 2012 and 2014. A fifth survey was supposed
to be held in 2019, but it has not been implemented thus far.
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recent one, each survey has included questions on the perception of issues
related to a current public policy interest: GMOs in 2003, nuclear power and
software development in 2006, and scientific vocations in 2012.

A cross-temporal comparison of the data shows that, broadly speaking, positive
attitudes towards science grew 18 per cent between 2012 and 2015, reaching
74 per cent of the respondents to the survey. Since the second edition, the state
has been more progressively seen as the main source of funding for research
and development* and more than half of respondents believed that support
should increase. It is not a coincidence that these figures started rising at the
same time the government began heavily promoting its sectorial policies and
efforts to the public. Even so, seven years after its creation, by 2015 MINCyT
was still unknown by nearly half of those surveyed, and Zecndpolis—the high-
profile science and technology exhibition opened in 2011—generated great
interest (75 per cent of the sample in 2012, 83 per cent in 2015), but few
visitors (15 per cent of the sample in 2012, 17 per cent in 2015).%

In line with international trends, scientists rank among the best-reputed
professionals in Argentina. In 2015, eight out of 10 respondents highly
appreciated their work, a proportion that had increased through successive
surveys. The majority considered them to be the most reliable source of
information in cases of uncertainty and/or controversial public issues.
Nevertheless, the percentage of people who could not identify a single national
scientific institution rose from 60 per cent in the first survey to 70 per cent in
the last. One might say that almost everyone likes scientists, but only a few
know where they can be found.

Finally, with regards to the interest in and consumption of scientific news,
the variations in the questions over the survey’s editions hamper an accurate
comparison of the data. However, a general trend shows that, even though
most of the population positively values the social and individual importance
of scientific information, in the informants’ self-reported information levels
the topic ranks lower than others such as sports, arts and culture, politics
and religion—except, perhaps, for medical and health issues, on which more
than half of respondents considered themselves to be ‘well’ or ‘very well
informed (MINCyT, 2015). In the first three surveys, television programs and
documentaries were the most cited sources of information, followed by the
print media, internet sites, radio programs, popular magazines and books, in

24 Although national expenditure on research and development is scarcely 0.6 per cent of the
GDDP, the government funds around 70 per cent of the overall spending against less than 20 per cent
that comes from the private sector (Ibero-American Network for Science and Technology Indicators:
www.ricyt.org/?layout=blog).

25 That is understandable given that the surveys are carried out nationwide and Zecndpolis is located
in Buenos Aires. Since 2016, the fair has had thematic itinerant exhibitions.
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that order. The last poll’s available data only reflects that in both 2012 and 2015,
only three out of 10 people knew about the existence of the public channel
TEC-TV but, among those who did, viewership increased by 12 percentage
points (41 per cent of the sample in 2012, 53 per cent in 2015).

6. Concluding remarks

Even though science communication in Argentina has a relatively short
history, during the last 15 years the field has grown slowly but steadily in
importance and visibility. This is especially so between 2003 and 2015, when
public policies focused on strengthening the national system of science and
technology as a whole were formulated, encouraging not only knowledge
production and application but its social dissemination as well. It is still
unknown whether this positive evolution will continue under the current
government, which, since 2015, has shown not quite favourable signs.

One of the main features that characterises the local field’s expansion has
been the creation and further consolidation of areas devoted to science
communication and the general promotion of scientific culture at universities,
research centres and government agencies. The emergence of more and better
training options can be considered another positive indicator, as well as the
growing number of specialised research groups spread throughout several
universities in the country.

With regards to science journalism, some actors perceive the ups and downs
experienced from 2000 onwards as worrying symptoms of a rapid and
systematic decline, while others see them as part of the current trends and
transformations taking place in the global press. In any case, these changes
put an additional strain on science journalists’ already fragile identities, which
must deal with a high level of job insecurity and the consequent need to
adapt to distinct roles, values and practices. The multiplication of hybrid
professionals—who work simultaneously in journalism and press or public
relations in institutional areas—raises new challenges for the shaping of
the field’s boundaries; for instance, when practitioners working for research
centres or governmental agencies display values more related to journalism,
such as objectivity, critical scrutiny and professional autonomy. To what
extent this situation involves a potential or actual conflict of interest is at the
core of a lengthy internal debate between community members.

The current state of development of science communication in Argentina
is the result of a rapid evolution during which the local field’s dynamic has
been marked by a constant hybridisation of practices, actors and values. After
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decades of generally successful initiatives, through advances and retreats,
the field today faces several exciting challenges posed both by internal and
external factors. Hopefully this account of a recent but rich history will
stimulate further and deeper reflections, debates and dialogues towards the
domain’s consolidation.
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Timeline
Event Name Date | Comment
First interactive science | Participative Science | 1988 | See www.mpc.org.ar/home.
centre established. Museum htm
First national (or large Science and 1967
regional) science Technology Youth Fair
festival.
Association of science | Argentinean 1969 | Currently the Argentinean
writers or journalists Association of Science Network of Science Journalism
or communicators Journalism (2007). Website: radpc.org/
established.
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Event Name Date |Comment
First university courses | Program for Science | 1985 | The first courses to train
to train science and Technology science communicators did
communicators. Popularisation — not start at a University but at
Campomar Institute a life science’s research centre
of Research In
Biochemistry
First PhD students in 1993
science communication
graduate.
First national Public Communication | 2011
conference in science of Science and
communication. Technology Congress
National government National Program 2013
program to support of Science
science communication | and Innovation
established. Popularisation
National Science Week 2003
founded.
A journal completely or | Science and Research | 1945
substantially devoted to
science communication
was established.
First significant radio 1980s | Mostly on health issues
programs on science.
First significant TV TN Science: Todo 2003
programs on science. Noticias
First awards for Konex Foundation 1987 | (Special Mention for Science
scientists or journalists | Awards for Journalism)
or others for science Communication and 2007: National Award on
communication. Journalism Science Journalism
2010: National Award for
PCST
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The five stages of development
of science communication

Toss Gascoigne and Jenni Metcalfe

1. Introduction

Modern science communication in Australia as a discipline emerged in five
distinct stages. Some of these steps were influenced by events in other Western
countries, especially the UK and the US, while others were influenced by
Australia’s own particular environment and culture.

By the time European settlers arrived in Australia in 1788, it had been
occupied for 80,000 years by the Aboriginal people. They used oral traditions
such as dance and stories to pass on knowledge about the natural world. This
was the first stage.

White settlement heralded the second stage, characterised by scientific interest
in Australia’s unique natural history and the need to establish a source of
food in an agricultural environment far removed from European conditions.
This stage lasted through the two world wars.

US President Roosevelt was advised that the driver of economic growth
after World War II (WWII) would be the application of science, and that
only a community sympathetic and informed about science could benefit
(Bush, 1945). This view was picked up by other countries, including Australia:
this was the dawn of the third stage, right after WWII.
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The fourth stage, which ushered in the modern era of science communication,
arrived with a new emphasis on the public communication of science through
increased media coverage of science, the creation of interactive science centres,
government programs to support science communication and an increase in
science communication employment.

The start of the fifth can be associated with the advent of the first dedicated,
professional Australian science communicators, and the provision of
university courses and training for an expanding cohort of workers. Academic
research increased and science communication developed greater cooperation
with industry through the Cooperative Research Centre program, and greater
connections with politicians through the Science Meets Parliament initiative.

Many institutions and individuals contributed to these five stages, and this
chapter describes their roles and the contributions they made to the emergence
of modern science communication in Australia.

2. Historical endeavours

The ecarliest drivers of recorded science communication in Australia were
the needs of European settlers on their arrival from 1788. They considered
Australia a harsh country, with poor soil, a difficult climate, strange animals
and crops that stubbornly refused to grow in seasonal conditions that were
the reverse of the northern hemisphere.

The relationship of European settlers with the Aboriginal communities in
various areas was difficult and they were not able to use Aboriginal knowledge
to improve their situation.

For thousands of years Aboriginal people survived in the Australian
landscape relying on their intricate knowledge of the land and its
plants and animals. Tracking and hunting, digging soakages and
maintaining surface waters were just some of the ways that people
survived. (Central Land Council, 2019)

The settlers relied on their own worldview of Western science. Lindy Orthia
(2016) documents the new colony’s fascination with science from its earliest
days in a study of Sydney’s mass media and popular culture. This is hardly
surprising, given that every expedition to explore Australia included a person
with scientific interests.
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Cultural and scientific institutions appeared 40 years after white settlement:
the Philosophical Society of 1821 and Sydney’s Australia Museum in 1827
were among the first. Other state (regional) museums followed. Traditions of
scientific inquiry were extended in the 19th century by mechanics institutes,'
botanic gardens, learned societies, public libraries and universities:

By the 1870s it was clear that the programme that had unfolded
in these [learned] societies was one largely committed to the
collection, description and classification of Australian natural history,
phenomena and resources, combined with a discussion of practical
matters involved in colonial development. This reflected the mood of
the times, which had little patience with abstract theorizing. (Inkster

and Todd in Home, 1989, p. 113)

Publication of Australian newspapers began in 1803. Science stories were
primarily lifted from American and British publications and often covered
agricultural topics.? But there was input from domestic journalists, including
the Reverend W. B. Clarke and James S. Bray. Bray described himself as
a ‘naturalist and science journalis® (Burns, 2014b) and was perhaps the first
to use this term in Australia. He wrote for the Sydney Morning Herald and
other antipodean journals on subjects including venomous snakes:

The season, popularly known as the ‘snake season’ for 1894-95 has
passed away. There is little chance of any person being bitten by a
reptile, in a state of nature, for the next five months to come. All our
venomous reptiles have already retired, or are about to retire, into
their winter quarters. (Bray, 1895)

Bray examined NSW Government records for recorded instances of
deaths and bites from venomous reptiles’ and noted where victims were bitten
(most frequently on the finger); the most dangerous snake (black snake); and
popular treatments (strychnine, scarifying, or tying a ligature and sucking
the wound).

The inauguration of the Australasian and New Zealand Association for
the Advancement of Science (ANZAAS) in 1888 was a major advance in
science communication. Building on a Victorian-era fascination with science
and modelled on the British Association for the Advancement of Science
(Macleod, 1988, p. 19), ANZAAS was a meeting place for scientists and the

public, to make ‘science more widely understood, more generously and wisely

1 'The objective of the typical Mechanics Institute was ‘the diffusion of scientific, literary and
other useful knowledge among its members and the community generally and particularly among the
young as well as the operative classes’. See R. W. E. Wilmot, quoted in Home (1989).

2 See Burns (2014a, pp. 72-6).
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supported, more directly beneficial to the nation, and more accountable to
the public interest’ (ibid.). ANZAAS conferences attracted large crowds,
as the ‘only national forum for science’ in Australia (Fenner, 2005, p. 2).%

The results of science were taken more directly to the people by agricultural
extension officers. Established in the 1860s, extension services helped farmers
develop agricultural systems where traditional European approaches had
failed to cope with the unfamiliar local soils and conditions (Hunt et al.,
2012, p. 11). The demand for these services grew after World War I, when
40,000 demobilised soldiers took up land grants under the Soldier Settlement
Scheme. Many had no previous farming experience and much of the land
they were offered had only marginal agricultural potential (ibid., p. 12), so
a problem-solution exchange from a visiting government extension officer
was very helpful.

From 1900 to 1926 the population of Australia increased from 3.7 million
to 6 million. Agriculture was a mainstay of the economy and the national
government wanted to make greater use of science to develop the country.
In 1926 it created the Council for Scientific and Industrial Research (CSIR),
a body that originally targeted problems and productivity in the agricultural
sector—sheep blow-fly, pizzle disease and seed testing. CSIR worked with
the state governments to offer extension services, initially to farmers but over
the years as it expanded into other research areas, it employed people for the
specific purpose of communicating research results to the public and industry.

On 1 January 1901 the six independent colonies of the Australian
continent united to form a single country. By 1939, the population had
doubled to 7 million. Nine universities in 1900 had become 17 by 1939.
Attendance at ANZAAS conferences rose from 693 in 1900 to 1,200 in 1939.
Science journalism became more visible, with a sharp increase in science
reports in newspapers. There was a national push to communicate research
results to farmers. And then WWII arrived.

3. Leading into the modern era:
post-World War Il

The war changed everything: new industries, different jobs and new
employment opportunities emerged, and people moved to the cities to take
advantage. Employment in rural industries dropped from 24 per cent of the

3 'The colonial period of science communication is discussed in the paper “The Emergence
of Modern Science Communication in Australia’ (Gascoigne and Metcalfe, 2017).
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workforce in 1901 to 14 per cent in 1954, and then to under 3 per cent in
2011 (Pollard, 2000; Abjorensen, 2015). Agricultural jobs based on manual
drudgery morphed into city work requiring different skills and, increasingly,
an educated workforce.

Science caught the imagination of the world through transistor radios, the
moon landings, hovercraft and the polio vaccine. In Australia, plagued
by rabbits,* three scientists won fame when they injected themselves with
the myxoma virus in order to demonstrate the safety to humans of this
rabbit disease.

The government recognised the benefits of scientific research in the shape
of the potential for new industries, new employment and solutions to
environmental problems. Research was shifting into unfamiliar territory.
Before the war most research related to agriculture, important to Australia’s
economy and familiar to its citizens: diseases and pests affecting animals and
plants, food, forest products and fuel (Rivett, 1972, p. 88). But in the years
after 1945, less familiar topics emerged: lasers, quasars and pulsars, genetic
manipulation and computing science. Science was increasingly outside the
everyday experience of Australians, and the comprehension gap between
scientists and the general population grew.

The growing interest in science by the federal government led to a tussle
for control with the science community and a debate about restrictions
applying to the communication of science. Scientists had a philosophical
attachment to the free exchange of ideas, but the Australian Government
felc restrictions should apply to research with military or commercial
implications. Complicating this was a distrust of scientists in conservative
political circles, and the shameful debate in the Australian Parliament
beginning on 30 September 1948 (complete with McCarthyist overtones®)
about who should control the scientific agenda (Rouse, 2002, p. 166).

The love affair with science went through phases in Australia as it did
internationally: fascination at the machines of war; awe mixed with revulsion
at the atomic bomb; and wonder and optimism at Sputnik in the 1950s.
But concerns about the side effects of science also emerged: the anti-nuclear
demonstrations of the 1950s; the publication of Rachel Carson’s Silent Spring
in 1962; and napalm and Agent Orange in the Vietnam War. These concerns
amplified workers’ suspicions about science: how would new technologies
affect traditional jobs?

4 Rabbits are a pest in Australia, estimated to cost the economy AU$200 million each year.
5  For details, see Rivett (1972).
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Stephen Hill charts the course of this love affair in 7he Future for Sale. Science
was a source of ‘international prestige and emancipation’” in the 1960s but
that soured in the 1970s when people saw the potential downside, sparking
‘a shift in public consciousness towards disenchantment with science’s
intrinsic promise’ (Hill, 1993, p. 63).

The post-war years saw the opening of university courses in the history
and philosophy of science. These began at the University of Sydney in
1945 and the University of Melbourne in 1946; it is claimed they were among
the first departments in the world to tackle such subjects. Their discussions
pre-empted questions of subsequent concern to science communication
(History and Philosophy of Science, 2019).

The foundations were now set, and the role of science communication and
the science communicator unfolded over the next 50 years as a profession,
an area of training and a field of study.

4. The modern era

There is no set date for the beginning of the modern era of science
communication. It began some time in a 20-year envelope from the mid-
1960s. Media activity was marked by the establishment of the Radio
Science Unit at the Australian Broadcasting Corporation (ABC) in 1964.
Questacon, the first interactive science centre, was forming in the mind of
Dr Michael Gore (its inaugural director) by 1980 and opened in 1988. The
Commonwealth Scientific and Industrial Research Organisation (CSIRO)®
accelerated the engagement of stafl’ to manage communication activities in
the 1980s.

Universities made tentative steps into science communication courses from
the late 1980s, and the first national government program to support science
communication followed the release of the Bodmer Report in the UK in
1985. Bodmer was an international watershed that reverberated around the
world. It recommended actions for scientists, educators, the media, industry,
government and museums, aiming to increase overall awareness of science
and the way it pervades modern life:

Science and technology play a major role in most aspects of our
daily lives both at home and at work. Our industry and thus our
national prosperity depend on them. Almost all public policy issues

6 CSIR was renamed CSIRO in 1949.
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have scientific or technological implications. Everybody, therefore,
needs some understanding of science, its accomplishments and its

limitations. (Royal Society, 1985, p. 6)

The influence Bodmer had on science communication policy in Australia can
be inferred. As Simon Lock points out, UK institutions have a long history in
science communication and ‘initiatives in this area, particularly institutional
programmes in the public understanding of science, have frequently become
exemplars for other countries when developing their own’ (Lock, 2011, p. 18).
Australia as a former colony and member of the Commonwealth borrowed
freely from Britain in setting up many of its institutions, including ANZAAS
and the Science Media Centre.

Weargue thatall these influences—greaterexpenditure onscience, the quickening
pace of change, international influences and new government awareness of the
power of technology—created new demands on communication. There were
demands for accountability, for awareness and for education so the population
could take advantage of new opportunities. Together, they triggered a demand
for the science explainer, a person who could translate the complexities of
science into language comprehensible by a layperson.

In part, this was to counter concern about public understanding and attitudes
to science (Eckersley and Woodruff, 1984). After reviewing six surveys of
popular attitudes to science and technology in Australia, Richard Eckersley
concluded that:

Australians applaud technological process and fear it ... we generally
regard science and technology as a good thing, but feel threatened by
their growing and seemingly uncontrolled power ... this anxiety may
be heightened by the fact that few of us feel we are very well informed
about science and technology. (Eckersley, 1987, p. 1)

The rationale for science communication activities in Australia followed
a pattern familiar to other Western countries (Gascoigne, 2001):

*  We want a modern, knowledge-based economy.

* Only this sort of economy will deliver the satisfying, high-paying,
sustainable jobs that will ensure our national prosperity.

*  We believe it would assist us to achieve this sort of economy if we had
a population that understands and appreciates science.

*  We need a population that understands health and safety issues, like AIDS.

* Wk also want to ensure the next generation of scientists and technologists,
and to stimulate students to do science at school and university,
particularly in the ‘hard’ sciences like mathematics, physics and chemistry.
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5. Science in the media: Julius Sumner Miller,
Peter Pockley and the ABC Science Unit

Television was introduced to Australia in 1956. The most memorable
early science program was Why is it so?, where ‘the blazing-eyed American
Professor Julius Sumner Miller performed like a magician simple experiments
demonstrating laws of nature: Groucho Marx PhD, someone called him’
(Inglis, 1983, p. 215). The program ran for 20 years and is remembered
with affection by many older Australians, not least because Miller never held
back on explaining the science. (A measure of his impact was that Miller was
commissioned to make TV commercials for Cadbury chocolate, where he
emphasised the health benefits of ‘a glass and a half of full-cream dairy milk’.)

In 1964, the ABC Science Unit was formed at the urging of the Australian
Academy of Science, which ‘wanted the ABC to take science more
seriously’ (ibid., p. 215). Peter Pockley was appointed Talks Assistant
(Special Duties) with responsibility for both radio and television broadcasts
on science. He began a new science program Insight in 1965, and his arrival
coincided with moves at ABC Radio to sharpen the style of presenters: less
stuffy, more sparkle and more attuned to the growing market of people
travelling in cars.

Pockley was responsible for science in both media, but it was television
he really cared about; he itched to work up programs of the kind he
had seen done on the BBC. For a start he was given Science Question
Time, a fortnightly program ... of a panel answering questions sent
in by viewers. (Inglis, 1983, p. 215)

Robyn Williams joined Pockley and the ABC Science Unit in 1972 and
broadcast his first Science Show in 1975. It is the longest-running radio science
program in Australia and Williams has been officially designated a National
Living Treasure.” Apart from interviewing countless scientists and serving as
President of Australian Science Communicators, part of the Williams legend

is that early in his career he made guest appearances in 7he Goodies, Monty
Python’s Flying Circus and Doctor Who (ABC News, 2018).

7 In 1997, the National Trust of Australia (NSW) invited the public to nominate Australians they
most valued.
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Figure 6.1: Peter Pockley. Figure 6.2: Robyn Williams.
Source: Made available by Cultural Source: Made available by ABC RN.
Collections, Auchmuty Library, University of

Newcastle.

Pockley was his boss; in an obituary Williams described Pockley as a pioneer
and an innovator with a marvellous on-air presence:

He turned out to be a magnificent mentor, offering the most thorough
going training any budding broadcaster could wish for. And it was
clear from the start that the Unit was everywhere, and pioneering on
all fronts. Our Apollo mission coverage (I was hired to prepare for
Apollo 16) was across all radio networks and also on TV. And when
it came to craft skills we were the first in the ABC to try talk-back®
(using an Army field telephone, which would have been more suitable
for Rommel in North Africa) and we were secretly doing our own
editing. (Williams, 2013)

Pockley set up radio programs at the ABC such as Insight and The World
Tomorrow, but the ABC hesitated about letting him loose on television. He was
widely regarded as a prickly character, and this led to monumental battles
with management. He was the first senior officer to be charged with breaking
staff rules about public comments (spectacularly at a packed ANZAAS
Conference, when he responded frankly to a question about ABC plans for
science on television).

8  When listeners phone in to ask questions of the presenters, live to air.
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The formation of the ABC Science Unit was a major development in the
reporting of science. Pockley claimed it ‘catalysed newspapers into appointing
their first science writers’ (Pockley, 2004). It was certainly a significant step and
may have sparked interest in science by the print media—certainly all major
newspapers had journalists dedicated to covering science and technology by
1990 (Metcalfe and Gascoigne, 1995). Burns, however, records a history of
science journalists stretching back well before the Science Unit was formed
(Burns, 2014b).

Pockley persuaded the Australian Academy of Science to become more
involved in public communication. The Academy had been formed in 1954
and the first object in its charter is ‘to promote, declare and disseminate
scientific knowledge’ (Fenner, 2005, p. 314). But faced with a multitude of
tasks, limited resources and high expectations, the Academy concentrated
on scientific publications and educational materials, with public activities
such as lectures, exhibitions (e.g. /fusion and Reality in 1983) and forums
regarded as supplementary.

The academy did accept one of Pockley’s suggestions in establishing the
Australian Science and Technology Information Service (ASTIS) in 1985,
a database of expert scientists willing to talk to the media. Pockley chaired
media briefings at the University of Technology Sydney (UTS), assembling
panels of experts to address topics of media interest, briefing them on media
expectations and leading a discussion before an audience of journalists.

The trial briefings were successful, and the idea attracted significant
private sponsorship, but the government chose to discontinue funding and the
briefings ended (Fenner, 2005, p. 275). Ten years later, they reappeared, this
time run by the Australian Science Media Centre (AusSMC), to inform
media coverage of science issues. It is no coincidence that the inaugural (and
current) director of SMC is Susannah Eliott, a former colleague of Peter
Pockley at UTS.

6. The first science centre opened in 1988

Australia’s first interactive science centre was the vision of one man,
Dr Michael Gore, a physicist at The Australian National University (ANU).
Like others, he was inspired by Frank Oppenheimer’s Exploratorium in San
Francisco. Gore’s centre began modestly in 1980: it ‘opened on a shoestring
budget, and every science organisation in Canberra helped build the displays.
Based in an old inner-city infants’ school, it grew and began to attract private
sponsorship’ (Gascoigne and Metcalfe, 1994, p. 412).
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Gore piloted his home-grown science centre into Questacon, the National
Science and Technology Centre. His cause was aided by a bicentennial gift
from the Japanese Government, which paid half the cost of the new building.
Questacon aimed to change science museums from ‘dusty, static, even dead
emporia of esoteric mysteries ... [they] started to come alive, to involve
and question their millions of visitors; they started to explain, entertain and

educate’ (ibid., p. 410).
Professor Chris Bryant takes up the story:

At once, it attracted large crowds that needed to be managed, so Mike
[Gore] hit on the idea of training student explainers to give science
shows in the side rooms, thus easing the press of people on the main
floor. This pragmatic response to an organizational problem had a far-
reaching effect, as these young men and women eventually formed the
foundation of the Questacon Science Circus ... the most extensive
outreach project of any science centre in the world, with the whole of
Australia as its territory. (Bryant et al., 2015, p. 129)

Questacon and the new Centre for Public Awareness of Science (CPAS) at
ANU formed a partnership to train the ‘student explainers in both the theory
and practice of science communication. The training evolved from a Graduate
Certificate into a Graduate Diploma and a master’s degree program.

Australia also had other science centres and travelling science educational
activities, and they have a patchy history. Bryant lists nine centres that
opened in Australia between 1980 and 1992, from Wollongong to Hobart.
The passion of ‘local champions’ was integral to their success, but this proved
a fragile base: several subsequently closed, went through funding crises or
moved to other venues. (Bryant et al., 2015).

7. Government programs to support science
communication

From the 1960s, both sides of government had concerns about science,
driven by low investment in research and development by industry, and
collapses in the prices of agriculture and mining products. In 1981, the
Liberal (conservative) Minister for Science and Technology David Thomson
urged scientists to speak out and to carry the public with them. Similar calls
were made by both his predecessors and his successors, with ALP minister
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Barry O. Jones famously calling scientists ‘wimps’ in 1984 for remaining
silent while he was fighting for the science budget in cabinet’ (New Scientist,
1989, p. 20).

It was dawning on government that scientists willing to be more vocal
about their research and its benefits (as part of a broad push into science
communication) might help achieve national objectives: informing the
public, changing behaviours and stimulating interest in science. The Labor
Party announced a policy on science communication in 1982:

[to] initiate a continuous public information campaign in an attempt
to demystify scientific processes, to raise levels of community
understanding about science and technology so that the Australian
people and their political representatives can be directly involved in
choosing between options and determining priorities. (Bhatal, 1985,
p-1)

But government support for science communication was minimal. There were
no policies and no institutions to achieve government objectives, and any
moves were experimental. In 1984 the Labor Government took a tentative
step, establishing the Commission for the Future:

Its emphasis will be on explaining future scenarios pointing out the
range of options opened by new technology and then saying to
the people, you must choose for yourselves. (Jones, quoted in Bhatal,

1985, p. 1)

Five years later, after the under-performing commission had closed, the
government made a major announcement on science. Urged by his polymath
science minister Barry O. Jones, Prime Minister Bob Hawke delivered the
‘Clever Country’ speech, a landmark address leading into the 1990 election.
It set out new expectations of science: ‘No longer content to be just the
lucky country, Australia must become the clever country’ (Hawke, 1990).
Influential was an OECD report critical of Australia’s National Science and
Technology Policy: such an ‘external international perspective can be a strong
motivator for action’.'” Hawke unveiled spending measures, a new rhetoric
about science, and a program to support science communication: the Science
and Technology Awareness Program (STAP).

9 Jones is an extraordinary figure, a member of all four Academies in Australia, prolific author and
visionary for science. He later denied he had called scientists ‘wimps” but admitted to accusing them
of ‘wimpish behaviour’ (Personal correspondence, c. 2002).

10 Personal communication, Professor Sue Stocklmayer, 2017.
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STAP was Australia’s first national science communication program. Created
in 1989, it had seven staff and a budget in 1991-92 of AU$0.7 million,
rising to AU$1.7 million in 1992-93 (10 cents per head of the population of
Australia). These were modest resources given its ambitious aims:

The Governments Science and Technology Awareness Program
aims to increase public awareness of the central role that science
and technology play in national life, including economic and social
development. The contribution of science and technology to industry,
and the contribution of our manufacturing and services industries
to national development, are not widely recognised by Australians.
This lack of recognition appears to be one reason for the reluctance of
Australians to adopt new technologies and innovative practices in the
workplace. (Commonwealth of Australia, 1991, p. 4)

The program’s five target groups were young people and their teachers;
women; industry and business leaders; scientists; and journalists. STAP
funded about 40 special projects annually, including briefing forums for the
media, an annual register of science communicators,' and co-hosting the
first national conference for science communicators in August 1990.

The Budget Statement for the next year (1992-93) built on this base.
It renamed the Science Council “The Prime Minister’s Science and Engineering
Council’ and gave it a new task: ‘to enhance awareness in community of the
importance of science, technology and engineering for Australia’s economic
and social development’ (Commonwealth of Australia, 1992, p. 2.91).

So in quick succession through the 1980s, Questacon was launched; STAP was
established; and the ‘Clever Country’ speech meant more support for programs
aiming to lift awareness of science and technology (ibid., p. 1.20-1.22).

The achievements of STAP were modest, reflecting its experimental nature
and limited funding. Over the next 15 years, successive governments
tinkered with the program, not satisfied it was making much of a difference.
The Australian community was not engaged, student numbers in science were
falling, and investment in research by industry was among the lowest in the
OECD. STAP was modified, renamed and eventually replaced by Inspiring
Australia, a new strategy launched in February 2010 by science minister Carr
(and still running):

11 The Register of Australian Science and Technology Communicators was first published in
1990. By the time of the Third Register in 1994, there were 407 individuals listed (70 academia; 72
education; 31 electronic media; 31 print media; 36 government; 5 industry; 47 museums and science
centres; 52 research institutions; 44 in service industries and 19 other).
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Figure 6.3: Dr Mark Norman dissecting a Giant Squid at Melbourne
Museum in front of the media and streamed live on the internet, 2008.

Source: © Museums Victoria. Photographer: Jon Augier.
Again the Government had lofty aims:

we must communicate and engage the wider community in science.
Australia aspires to an innovative society with a technologically skilled
workforce, a scientifically literate community and well informed
decision makers. The Tnspiring Australia’ strategy aims to build
a strong, open relationship between science and society, underpinned
by effective communication of science and its uses. (Commonwealth

of Australia, 2010, p. xiii)

Science minister Carr was blunter: ‘If we are serious about giving people a real
voice in how we run this high-tech world of ours, we have to be serious about
science communication” (Carr, 2010).

Inspiring Australia introduced new approaches: a long-overdue recognition
that the humanities and social sciences play a part in science discussions,
and an attempt to co-ordinate national and regional activities. It established
working groups to examine specific issues: the working group on ‘Science and
the Media, for instance, produced a 60-page report with 26 recommendations.
It aimed to bring a new energy to the sector, targeting priority groups (youth,
industry, women).
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After 10 years, the impact of Inspiring Australia is hard to gauge. Evaluating
science communication is notoriously difficult, but its small initial budget
and a lack of enthusiasm combined with declining funding from the current
government suggest tokenism rather than a serious attempt to tackle an
ambitious agenda.

8. The birth of Australian Science
Communicators 1994

In the early 1990s, people working as science communicators were
isolated. Every science research organisation, every museum and each of
the 37 divisions of CSIRO had at least one communicator, but there were
few mechanisms to enable them to exchange ideas. An association had been
formed in about 1987 (with Pockley playing a lead role) but it died after
18 months under the weight of logistical challenges. A national conference
of science communicators (with a schoolteacher focus) was convened in
1990 by Questacon and the government, and STAP’s registers of science and
technology communicators were preliminary steps to events of 1994.

The impetus to form an association came to a head in 1993, when the authors of
this chapter (Gascoigne and Metcalfe) were asked to presenta paper at the Public
Communication of Science and Technology (PCST) Conference in Montreal.
Their paper was a summary: which organisations were communicating science
in Australia, what were they doing, and how much were they spending?

The authors collected information by asking organisations for a copy of their
annual report and interviewing communication staff, and it quickly became
clear that people in these roles felt isolated. There was little opportunity for
them to share experiences. Tertiary courses in science communication were
at an embryonic stage. Publishing articles on science communication was
a fanciful idea and attending international meetings to discuss professional
issues was almost unknown. The internet as a means of communication was
in its infancy.

Clearly there was a need for an association. A meeting at the National Press
Club in Canberra in 1994 was the first step. Twenty-three people attended:
from the science media, research organisations, science-based institutions
and government departments. Alison Leigh, then executive producer of
the ABC’s national television science show, chaired the meeting; and the
only contentious discussion was whether membership should be limited
to working journalists or open to anyone prepared to pay the subscription.
The latter view prevailed.

139



140

COMMUNICATING SCIENCE

The next step was a general invitation to communicators to register as
Foundation Members: 375 people paid AU$25, and these funds together
with donations from the Academy of Science, the Institution of Engineers,
CSIRO and the Department of Science provided Australian Science
Communicators with working capital. The inaugural general meeting at the
ANZAAS Conference in Geelong on 22 September 1994 voted to adopt the
draft constitution and elected science journalists Julian Cribb (7he Australian
newspaper) and Ian Anderson (Australasian editor of New Scientist) as
president and vice-president.

The major achievement of Australian Science Communicators (ASC) has
been to create a network where none existed before. Members have discovered
colleagues and common interests, and worked together to organise events
such as National Science Week.!? ASC hosted the PCST conference in 1996
and the World Conference of Science Journalists in 2007, and runs annual
national conferences and a newsletter. None of this would have been possible
without an association. The ASC website, discussion list and new media
provide a mechanism for advertising conferences and publications. The result
has been a large increase in Australian participation in journals and meetings
internationally (aided by the advent of the internet and the rise across the
world in science communication activities).

9. University courses in science
communication

An ASC survey in Australia in 1996 recorded 16 universities offering or
planning to offer courses in science communication. These were a mixture:
short courses for scientists in writing and handling the media; a bachelor’s
degree in science and the media; electives for science and journalism students
in writing science; and postgraduate and short courses in technical writing

(ASC, 1996).

This initial focus of university science communication courses was
on training scientists rather than catering to the newly-emerging
profession of ‘science communicators’, and many of the teachers of
science communication had scientific rather than communication
qualifications and experience. (Metcalfe and Gascoigne, 2012, p. 23)

12 ‘The first national event was held in 1997.



Figure 6.4: Chris Bryant, Mike Gore and Sue Stockimayer
at ANU campus, 2019.

Source: Photo by Toss Gascoigne.
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The first universities offering master’s courses in science communication were
the University of Central Queensland (UCQ) in 1993 and ANU in 1996.
Emeritus Professor Lesley Warner designed the UCQ course in 1992:

The idea to offer the courses came from my contacts with Chris
Bryant and others at Questacon in the early 1990s and I went to the

. workshop on media skills that you" offered in Rockhampton in
August 1992 (I value my attendance certificate most highly). I was
looking for niche-market courses that could be offered in the external
mode, and at the time we thought there was an opportunity going
begging. The interest in sci-comm was developing and there were no
post grad courses in Australia. I also found an interesting initiative
that was being offered across Universities in Belfast and Dublin so
I met with them as well. Basically though the final format was put
together by an interdisciplinary group across the university ... There
was no model to follow.'*

13 Authors Gascoigne and Metcalfe.

14 Personal communication, email from Emeritus Professor Lesley Warner, 20 February 2014.
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An influential factor in the ANU course was the partnership with Questacon’s
Science Circus. Shortly after the foundation of the Circus in 1985, Questacon
Director Mike Gore asked ANU Dean of Science Chris Bryant if the newly
formed Centre for the Public Awareness of Science (CPAS) could provide
theoretical training and a formal qualification to back up the Circus’ more
practical approach. The graduate certificate program began in 1988 and
was converted into a graduate diploma in 1990." Demand from outside
the Circus grew, and Sue Stocklmayer was appointed as lecturer in science
communication. Master’s and PhD programs followed in due course.

These courses were pioneering. A preliminary survey records only China
(1989), the UK (1990) and India (1993) running master’s or research degrees
in science communication any earlier (Gascoigne, 2014). The work of Mike
Gore, Chris Bryant and Sue Stocklmayer blazed a trail in the Antipodes.'®

CPAS and other courses responded to the need to train people to match new
job opportunities in science communication. In 1990, CSIRO employed
communicators in each of its 37 divisions: to write articles, issue media releases,
organise exhibitions, assist researchers with presentations and papers, organise
demonstration days for farmers and manage relationships with funding
bodies and industry. Staff at museums and the new science centres had similar
roles, with greater focus on educational activities. Managing organisational
websites later became an important part of a communicator’s work.

The normal prerequisite to enter a science communication course in Australia
was a degree in science. This contrasts with European and American courses
likely to be offered in journalism, arts or social sciences contexts.'” CPAS
was established in 1996, and its courses were advertised as allowing ‘a new
generation of highly qualified scientists to become skilled communicators
who can engage people with the science, technology, or medical information
that is most relevant to them’.!®

Requirements have changed over time. University of Queensland’s
courses were designed ‘for science graduates, or those with strong science
backgrounds, who wish to communicate effectively with scientists and

15  Personal communication, email from Emeritus Professor Chris Bryant, 2017.

16 Gore, Bryant and Stocklmayer worked together to in initiate and develop the courses: Gore as
founder and first Director of Questacon; Bryant as Dean of Science at ANU; and Stocklmayer as the
first Director of the Centre for the Public Awareness of Science, ANU.

17 See, for instance, Directory of Science Communication Courses and Programs by Sharon
Friedman and Sharon Dunwoody et al., published in years from 1978 and listing and describing
science communication courses in the US.

18  As published on CPAS’s website in March 2015, site now discontinued.
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professionals in business, industry, government, and the media’. This wording
was subsequently modified: ‘for graduates from disciplines engaging with
science’.’” The University of Western Australia required a strong mathematics
background.

Since 1996, when 16 universities offered courses, there has been
a consolidation. The 16 are now half a dozen and CPAS has emerged as the
powerhouse. But this is a volatile area and new courses are liable to rise and
fall as personnel, funding and vice-chancellors change.

10. Research in science communication

As science communication courses grew and became concentrated in
a handful of Australian universities, interest in research at postgraduate level
increased. It started at CPAS in 1996, and the number of PhD students has
grown steadily to about 30 today. Two other universities have had a significant
presence in science communication: the University of Queensland and the
University of Western Australia. In 2011 they had 10 PhD students and 20
master’s students between them, but numbers declined after staff changes.

Publication of articles on science communication was virtually non-existent in
Australia before 1990. The reasons were simple: science communication was
emerging as a field of study; Knowledge: Creation, Diffusion, Utilization (now
published as journal of Science Communication) was the only specialised
journal in the field (although related journals might carry articles); and there
was no culture of publication. A search of 22 journals relevant to science
communication discovered only two articles by Australian authors published
before 1990 (Metcalfe and Gascoigne, 2012).

But the trend is upwards. Metcalfe’s 2012 study identified a total of 73 articles,
23 published in the period 1990-99, and a further 48 since 2000. In the last
five years, authors attached to CPAS have published four books, 18 book
chapters and 49 refereed papers.? A study of the three international journals
devoted to science communication found that Australians were fourth in
producing peer-reviewed papers, behind the US, UK and Canada (Guenther
and Joubert, 2017).

19 As published on University of Queensland Science Communication Field of Study website in
2015, site now discontinued.

20 A list of publications by all CPAS staff and students is published at: cpas.anu.edu.au/research/
publications/archive (accessed 6 November 2018).
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Metcalfe’s review (2012) of Australian science communication scholarly
papers notes other trends in publishing over the last 15 years:

* a more interdisciplinary approach
* agreater diversity of topics

* a move in the disciplinary background of researchers, away from natural
sciences and towards the humanities/social sciences

* more research into models of science communication, and engagement.

11. Communication with industry: Cooperative
Research Centres, 1990

Communication with industry (apart from agriculture) has been a problematic
area in Australia. Part of this is the nature of the commercial sector. Industrial
investment in research is lower than in comparable countries, partly because
many companies in Australia are branch offices. To increase the industrial take-
up of research, the government moved to encourage collaborative research:
consortiums of research organisations, industrial companies, government
departments and the end users. In 1990 it established the Cooperative
Research Centre (CRC) program.

The CRC program brought industry and researchers into networked groups
bound by a common interest. Groups worked in areas including renewable
energy, viticulture, freshwater ecology and asthma. The program involved
public good issues as well, notably in the environmental area where the
‘industry partners’ were government agencies or organisations aiming to
improve matters such as air or water quality. A notable example was the
CRC for Freshwater Ecology run by the redoubtable Peter Cullen. Cullen
pioneered the use of ‘knowledge brokers’ to link research with end-users and
drew up a “Top Hundred’ list of all the people he had to communicate with.
He said that as long as these people knew what was happening at his CRC,

it was achieving its aim.

Consolidation of resecarch was an advantage, but communication was
a challenge, as Riedlinger et al. notes:

There are many advantages to functional diversity, including
increased innovation, renewal, and creativity. The main disadvantage
of functionally diverse organizations is that diversity makes
communication and cooperation difficult. (Riedlinger et al., 2004,

p- 56)
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By 1994 more than 50 CRCs had been established, each with up to 100
partners. The challenge of communicating across a cooperative venture of this
diversity was initially underestimated, with the communication role often
carried out by the administrator of the CRC, outsourced to a communicator
working with one of the partners, or devolved to the researchers. A review
of the CRC program in 2003 (Howard Partners, 2003) concluded that
a successful CRC requires a major commitment to regular communication
among all participants (researchers, the board, industry bodies, government
and the community), but observed this area was often under-resourced:

For many CRCs external communication does not appear to be a high
priority. Yet communication is an important path to adoption. ...
CRC:s spend, on average, only 1.9 per cent of their total expenditure
on communication. Given the purpose of the CRC Programme in
promoting adoption, this low level of commitment to communication
is of concern. (Howard Partners, 2003, p. 91)

As the program has matured, so has the role of communication. The focus
on industry and making partnerships work across institutional cultures has
re-orientated the communicator’s normal focus on communicating with
the public. The belated recognition of the importance of communication
is demonstrated by a guide published by the CRC Association in 2010,
emphasising the central importance of internal and external communication

and listing 20 different approaches (CRC Association, 2010).

12. Communicating with politicians: Science
meets parliament, 1999

Australians are proud of their scientists: in 1966 when the country moved to
decimal currency, half the new bank notes featured portraits of scientists. But
in political terms, science is a low priority, shuffled around from department
to department and low on the ministerial totem pole. Supporting science is
not seen a vote-winning policy.

Parliamentarians are a difficult target group for science communication.
Only a handful of the 227 national parliamentarians have university-level
qualifications in science. Their lack of knowledge is apparent when parliament
discusses science-based issues like water, energy and genetic engineering. There
is a vocal distrust of science by some parliamentarians, part of an inclination
by conservative forces to dismiss scientists as ‘chardonnay socialists and latte-
sipping liberals’. One result has been a long-running and rancorous debate on
energy and climate policy.
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In 1999, a national advocacy body for science (the Federation of Australian
Scientific and Technological Societies (FASTYS)) tackled this issue head-on with
a new event, ‘Science meets Parliament’ (SmP).?! Loosely modelled on the US
‘Congressional Visits Day’, it brought 160 scientists to the national parliament
to meet MPs and talk about science and its benefits. Half of the national
parliamentarians agreed to meetings with a pair of scientists.

SmP was an instant success and galvanised enthusiasm across the science
community. Its stated purpose was to inform MPs about science, but it also
served to educate scientists on the policymaking process. It was a trail-blazer
in Australia: no other organisation or sector had attempted to influence
parliamentary opinion by ‘invading’ Parliament House ez masse. SmP is firmly
established as an annual event and is much copied by organisations from
other sectors and regions. It has spawned a European event with a similar
name: Science meets Parliaments.?

SmP had a controversial start. At the initial event FASTS employed Robbie
Swan, a well-known lobbyist, to tutor participating scientists in advocacy.
One senator was not impressed:

Senator Harradine: So I was rather surprised to learn of the methods
that the Federation of Australian Scientific and Technological
Societies used yesterday to assist scientists in their communications
with parliamentarians. Some lobbyists go about their work in a very
professional way. They might say they apply similar systematic and
rigorous methods as do scientists. By and large, they are a reputable
group. We all know who they are, and there is no need to mention them
by name. But whom did the organisation decide to pick to tutor the
scientists in how to approach lobbyists? None other than the spokesman
for the porn industry.

Interjection: Oh, no!

Senator Harradine: Yes, the spokesman of the porn industry, Robbie
Swan, or should I say Caroline Sweetly, whichever alias he goes by.
(Hansard, 2001, p. 26332)

21  For a description of the event, see Gascoigne (2005).
22 See europa.cu/newsroom/events/science-meets-parliaments_en.
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Figure 6.5: Canberra Times, Monday 11 October 1999.
Source: Published by permission of the artist, Pat Campbell.

An integral part of SmP is an address to the National Press Club (NPC).
FASTS had earlier pioneered the use of the NPC to make the public case
for science, hoping to profit from the fact that major speeches are televised
live. But in the 55-year history of the NPC, no scientist had ever delivered
a televised address before FASTS organised an address by Professor Ian Lowe
in 1997. FASTS used the NPC to influence the policy debate and connect
with a wider spectrum of interests in Australia, including industry. The
Academy of Science has followed suit, organising its own speakers from 2001.

13. Conclusion

The story of science communication in Australia began with the Aboriginal
oral traditions of passing on knowledge about the natural world. Today
there is a rich diversity of science communicators in Australia, including
those working for research organisations like CSIRO, in state government
departments, for industry and in private consultancy businesses. In the last
decade, we have seen science communication put more emphasis on the need
to ‘engage’ the public. One of these publics is the Aboriginal community, as
the scientific establishment tries to incorporate indigenous knowledge gained
over 80,000 years into its Western science model.

All the institutions and events documented above have been important
influences on the emergence of modern science communication in Australia.
This account omits (for reasons of space) other organisations: the Academy
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of Technological Sciences and Engineering; the Royal Institute of Australia;
the communication efforts of agriculturally based research and development
organisations; the Powerhouse and Australian Museums; the environmental
movement from the 1960s; and national awards including the Eurekas and
the Australia Prize.

Science communication has had its successes and failures in the modern
era. Successes include the growth of courses and research at universities,
Questacon, the birth of Australian Science Communicators and the
engagement of communicators in international conversations. The ‘Clever
Country’ speech and a national report on science communication (fnspiring
Australia) were significant policy steps. Science communication has reached
out to difficult audiences in the worlds of politics and business. It continues to
grapple with hard questions of audiences and publics, and research is coming
up with more sophisticated communication tools. There is a lively and well-
connected national community actively engaged in practice and research.

But it is also fighting a continuing battle to be effective. What is the best
way of engaging with the public, finding a balance between deficit, dialogue
and participatory activities? How should communicators act to moderate
a discussion between researchers, interested parties and political interests?
In the domain of climate change, science communication has been both
a success and a failure: polling shows a strong revival of public support
(59 per cent) for Australia to take action,” but the obstructive stance of the
current national government is a source of frustration.

Measured against the government’s stated objectives (“We must communicate
and engage the wider community in science. Australia aspires to an innovative
society with a technologically skilled workforce, a scientifically literate
community and well-informed decision makers’ (Commonwealth of Australia,
2010, p. xiii)), there has been limited progress. Enrolments in STEM subjects
at universities hit a 20-year low in 2017 (Wood, 2017) and decision-makers
continue to resist action on climate change and managing Australia’s major
river system. CSIRO has cut funding for communication activities.

The challenge for Australian science communicators and those who support
and employ them is to find the resources to support long-term science
communication programs that can help scientists, policy makers and different
publics better address the environmental, social and economic issues facing
the country.

23 The Lowy poll: 59 per cent of respondents agreed with the statement: ‘climate change is a serious
and pressing problem. We should begin taking steps now even if this involves significant costs’.
See lowyinstitutepoll.lowyinstitute.org/climate-change-and-energy/.
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regional) science festival in Canberra expanded into National

festival? (the national capital) Science Week

Association of science | Australian Science 1994 Inaugural AGM held at

writers or journalists Communicators ANZAAS mesting in

or communicators Geelong

established.

First university courses | Graduate certificate 1988 1990: Converted to

to train science in science a graduate diploma

communicators. communication, ANU There were earlier short

courses and diplomas

First master’s students in | University of Southern | 1993 1996: Master’s offered

science communication | Queensland by CPAS, ANU

graduate.

First PhD students in CPAS offered a 1996 First PhD graduate in

science communication | PhD in science science communication

graduate. communication from CPAS

First national In Canberra. Primarily | August 1996: Melbourne, part of

conference in science for teachers 1990 the PCST Conference

communication.

National government Science and 1989 2010: STAP was replaced

program to support Technology Awareness by a new program after

science communication | Program (STAP) release of the Inspiring

established. Australia report



http://doi.org/10.1071/9780643109964
https://www.abc.net.au/news/2017-03-30/science-maths-enrolments-hit-20y-low-but-scientists-have-a-plan/8395798
https://www.abc.net.au/news/2017-03-30/science-maths-enrolments-hit-20y-low-but-scientists-have-a-plan/8395798
https://www.abc.net.au/news/2017-03-30/science-maths-enrolments-hit-20y-low-but-scientists-have-a-plan/8395798

6. AUSTRALIA

Event Name Date Comment
First significant initiative | Inspiring Australia: A February
or report on science national strategy for 2010
communication. engagement with the
sciences
National Science Week | National Science 1997 Runs annually in August,
founded. Week established with 1,000 events
A journal completely or | Australasian Journal of | 1938 ‘To publish news on
substantially devoted to | Science first published scientific topics of
science communication general interest’ (name
established. change to Search, now
defunct)
First significant radio Radio Science Unit 1964 Peter Pockley was first
programs on science. formed at the ABC reporter and producer
First significant TV Why is it so? Iconic 1963
programs on science. TV program hosted by
Julius Sumner Miller
First awards for Michael Daley Awards | 1984 1997: The Daley Awards
scientists or journalists | for excellence in were rolled into the
or others for science science journalism Eureka Awards, run by
communication. the Australia Museum
Date hosted a PCST Melbourne hosted 1996
conference. the fourth PCST
Conference
Other significant events. | Australasian 1886 1888: renamed the
Association for the Australia and New
Advancement of Zealand Association for
Science founded the Advancement of
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New decimal currency, | 1966
had portraits of
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bank notes
First Science meets 1999 Scientists meet national
Parliament (SMP) politicians to explain the
value of their work
Australian Science 2005 An independent service
Media Centre to help media report
(AusSMC) formed science accurately
5th World Conference | 2007 Conference in Melbourne

of Science Journalists
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History, significant breakthroughs
and present challenges in
science communication

Luisa Massarani and lldeu de Castro Moreira

1. Introduction

From the 16th to the 18th centuries, systematic scientific activities and the
communication of ideas of modern science were almost non-existent in Brazil,
which at that time was a Portuguese colony of exploitation. The country
had a small population, most of whom were illiterate. Furthermore, in the
18th century, the press and the publication of books were prohibited in Brazil.
New scientific knowledge was accessible only to a few individuals belonging
to an elite of people who had been educated abroad.

The first, yet still very limited, consistent expression of science communication
in Brazil occurred in the early 19th century. It was due to an overriding
political motive: the Portuguese Court' had arrived in Brazil and it was
necessary to create suitable conditions for the administration of the metropolis
and the colony. Ports were opened, the ban on printing was lifted, and the
first institutions linked to science and technology (S&T) were created. These
included the Real Horto [Royal Garden] (1808), the Real Academia Militar
[Royal Military Academy] (1810) and the Museu Real [Royal Museum]
(1818). All these institutions were located in Rio de Janeiro, which was the
capital of Brazil until 1960, when the capital moved to Brasilia.

1 The court moved to Brazil in 1807, when Napoleon threatened to invade Portugal. It remained
there until 1821.
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The Museu Real, later called Museu Nacional [National Museum] and whose
images collapsing in fire in September 2018 shocked the world, was created
by the Emperor Dom Joao VI to stimulate scientific knowledge in Brazil.
Initially it hosted collections of stuffed animals, biological materials and
machines, among other objects.

Since then, science communication activities have taken place in Brazil, with
higher orlower intensities according to different times and initiatives, including
stories in the mass media, science communication magazines and popular
conferences.” The 1920s in particular should be highlighted, because this was
when science communication was used as a tool by the embryonic scientific
community (led by the then recently created Brazilian Academy of Sciences)
to promote the basic sciences (see Massarani and Moreira, 2016). In 1923,
in the saloons of the Academy of Science, Radio Sociedade (Society Radio)
was born. It was the very first radio station in Brazil, set up only a couple of
years after the first radio broadcasts in the world, and aimed to broadcast
information, science content and music.

2. After World War Il

New spaces for science communication emerged in Brazil after World War 11
(WWII) as part of a global movement in which science gained prominence.
An expression of the concerns of the time was the creation of the Brazilian
Society for the Advancement of Science (SBPC, from the acronym in
Portuguese) in 1948. Public engagement was an important part of its activities.

Some newspapers (mainly in Rio de Janeiro and Sao Paulo) created science
sections (Esteves, 2011), such as A Noite and the newspapers of the Folha
Group. In the latter, José Reis—an icon of science communication in Brazil—
was a columnist for about six decades (Massarani et al., 2018). Many of the
stories that appeared in the newspapers described activities of the Brazilian
research institutions and advocated for better conditions for science practice
in the country: funding, resources, infrastructure, status, recognition.

By the 1950s, public interest in the physical sciences was awakened due to
debates about the use of nuclear energy for military and civilian purposes, and
also because the Brazilian scientist Cesar Lattes participated in the discovery
and identification of the pi-meson in the years 1947-48. Popular newspapers
and magazines with wide circulations, such as O Cruzeiro and Manchete,

2 Itis worth mentioning the Popular Conferences of Gloria in the 19th century (see Correia,
1876).
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published science stories highlighting activities of Brazilian institutions and
researchers and the advances made in the field of nuclear energy. An example
of the popular interest in Cesar Lattess work can be found in the lyrics of
the samba Ciéncia e arte [Science and Art], written by Cartola and Carlos
Cachaga, for the Mangueira samba school (1948), in which Lattes and the
painter Pedro Américo are honoured:

You are my Brazil everywhere.

Whether in science or art

Portentous and towering ...

There are sages like Pedro Américo and Cesar Lattes.?

The influence of the atomic bomb and its consequences led to many references
in the Brazilian literature of this period, particularly in the poetry of Carlos
Drummond and Vinicius de Moraes.

An example of best practice was the supplement Ciéncia para todos [Science
for All]. It was published monthly by A Manha, between 1948 and 1953.
Having as editor Fernando de Souza Reis—brother of the abovementioned
José Reis—it had the participation of key scientists, such as the biologist
Oswaldo Frota-Pessoa (Esteves et al., 20006). Its editorial line was renowned
for its appreciation of Brazilian science, for encouraging research activities
and for its particularly positive outlook on science and scientists.

The Jornal do Commercio took a similar approach on its Sunday page Ciéncia
[Science], published between 1958 and 1962 (Moreira and Massarani,
2011). Coordinated by the scientist Walter Oswaldo Cruz and supported
by other scientists and professors, it emphasised the role of science for the
development of Brazil. Its presentation shows the mentality of the time:

This supplement, inaugurated today, is a mild gesture to awaken the
country on this morning of its industrialization era. Its soft villager’s
sleep of citizens from a few centuries ago, needs to end since the
machines wait them for multiplying the richness to be shared, by
means of the industry. Brazil will not develop without technicians,
and technicians are the human product of science. The development,
the prestige, the understanding and the advancement of science will
open the only path towards the growth of real economic independence
of our country.*

3 www.vagalume.com.br/cartola/ciencia-e-arte.html.

4 Jornal do Commercio, 16 November 1958, Third Section, p. 3.
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3. Science museums and centres:
The post-war years

Science museums and science centres are important to Brazil. For more than
a century, the science museums in Brazil were mostly natural history, such
as the Museu Nacional in Rio de Janeiro, destroyed by fire in September
2018, and the Goeldi Museum in Par4, both created in the 19th century.
They fell within the typical model of museums endowed with material objects
intended for preservation, static displays and no hands-on activities.

Since the 1920s, science museums with more dynamic characteristics have been
proposed. For example, Edgard Roquette-Pinto, one of the most enthusiastic
science-communicator scientists of the 1920s (his voice was frequently heard
on the first Brazilian radio programs) proposed a museum similar to the
Deutsches Museum (Venancio Filho, 1995). New attempts were made in
the 1950s and 1960s in Rio de Janeiro and Sao Paulo: illustrative of those
attempts is a story in a newspaper about the proposal of a Science Museum
and a Planetarium in the Ibirapuera Park, in 1954.° The Planetarium of Sio
Paulo, the first in Brazil, however, was set up in January 1957.

In Rio de Janeiro, the scientist Carlos Chagas Filho systematically tried to
persuade stakeholders (such as the dean of the Federal University of Rio de
Janeiro and state authorities) to create a designed space based on the Palais
de la Découverte (France) and Chicago Museum (US), with the objective
of ‘spreading scientific knowledge into the public and enhancing secondary
education, by providing students with basic ideas mainly with regards to
practical demonstration’.* The museum was intended to ‘present issues related
to physics, genetics, nuclear power, tropical diseases and a few aspects related
to oil’.7 A working group with representatives from the Brazilian Centre for
Physics Research (CBPF) and the Municipality of the Federal District was
created in Rio de Janeiro and an agreement signed in November 1956 for the
building of a Science Museum in Guanabara.® It was also to have a planetarium
and an aquarium. But none of these attempts succeeded (Valente, 2008).
The Planetarium of Rio de Janeiro was finally opened in 1970 by the State
Secretary of Science and Technology, but the very first science museum of
Brazil was created in Bahia, the Museu da Ciéncia e Tecnologia [Museum

See, for example, Didrio da Tarde, 6 February 1954.

Jornal do Commercio, 14 May 1961, Third Section, p. 1.

ibid.

Jornal do Brasil, 24 May 1956; Didrio da Tarde, 3 November 1956.

[o=BN e AV,
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of Science and Technology] in 1979.° Still, due to the fact that it is not very
interactive, some scholars and practitioners prefer to consider Ciéncia Viva
[Science Alive] the first hands-on science museum. It was created in 1982 in
Rio de Janeiro, in a project led by a group of scientists and educators, some
of them linked to the Brazilian Society for the Advancement of Science, and
was the result of a partnership with the Exploratorium in the United States.

The movement that lead to the emergence of science centres throughout the
country is part of a bigger movement in the 1960s, triggered by the influence
of transformations in science education in the United States and is based on
the importance of experimentation for science teaching.

4. Dictatorship and resistance

In 1964, a military coup occurred. This had profound social, economic,
educational and scientific effects on the country and greatly decreased the
momentum of several initiatives in public engagement in science.
The dictatorship severely hit sectors of the scientific community, forcing
many people into exile, including scientists and students.™

Within that scenario, the SBPC took on an important role in government
resistance. Its annual meetings clearly became the basis of an opposition
movement and had political impact on the public and on the mass media
(Fernandes, 1990). In favour of democracy and in defence of an alternative
development for Brazil, the SBPC supported the idea of science being an
important tool to overcome underdevelopment and to address the social
issues faced by the country at that time.

The annual meetings of the SBPC began to play an important role in
science communication, attracting thousands of students, scientists, teachers
and other participants—over 20,000 people per meeting. The mobilisation
around SBPC in the 1970s and 1980s resulted in groups of scientists,
professors, teachers and students starting movements in several parts of the
country. They organised seminars and science communication events to
promote the implementation of scientific-cultural places and to create new
science communication tools.

9  See www.guiadasartes.com.br/bahia/salvador/museu-de-ciencia-e-tecnologia.
10 See the special issue of Ciéncia ¢ Cultura, ‘University in dictatorship’, 66(4), 2053, available at
cienciaecultura.bvs.br/scielo.php?script=sci_issuetoc&pid=0009-672520140004&Ing=pt&nrm=iso.
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5. Science journalism: A post-war Latin
American movement

In Brazil, the very first newspapers in the 19th century published science
stories, and since then media have provided (at different levels) room for
science. An important development in science journalism as a field occurred
in the 1960s and 1970s, inspired by the Spaniard Manuel Calvo Hernando,
together with a group of Latin Americans including Jacobo Brailovsky
(Argentina), José Reis (Brazil), Aristides Bastidas (Venezuela), Sergio Prenafeta
(Chile) and Antonio Cacua Prada (Colombia) (Massarani et al., 2012).

This movement led to the creation of science journalism associations in
the region, in countries such as Argentina (1969), Venezuela (1971), Chile
(1976), Colombia (1976) and Brazil (1977). Calvo Hernando played an
important role in Brazil in the training of science journalists, delivering
a course in 1972 at the University of Sdo Paulo. During the hard days of the
dictatorship, science journalism kept a low profile and did not come to the
attention of the authorities as individuals in an association. According to Julio
Abramczyk, who chaired the Brazilian Association after its first president
José Reis, the efforts of this association in its first decade were largely geared
towards attracting professional journalists.!!

As an expression of the value of the field and in honour of José Reis, the
Brazilian government created the José Reis Award for Science Communication
in 1978. It is an annual award through the National Council for Scientific
and Technological Development (CNPq), and is awarded alternately between
journalists, scientists and institutions.

6. The recent decades

The military dictatorship ended in 1985, and Brazil reverted to a democracy
with a new constitution and free elections in 1988. The science community
was once again free to express its views, and the years since then have been
a period of growth in science communication, particularly rich in diversified
experiences. Despite this, Brazil is still far from developing an extensive and
qualified program that would reflect consistent public policy support for

this field.

11 Interview granted by Julio Abramczyk to Luisa Massarani on 4 January 2012.
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7. Media in a post-coup era

It has been a tumultuous era for the media in the past 30 years. Threats to
traditional media have come from the internet and the rise of new media,
and later from the global financial crisis. Brazil has been affected like other
countries. A prominent action was the creation of the Ciéncia Hoje [Science
Today] magazine in 1982 by the SBPC. Ciéncia Hoje later expanded to
include printed and online publications and a magazine for children (Ciéncia
Hoje das Criangas), which had widespread circulation.”® In the following
years, other science communication magazines emerged. From 1981 to
1984, Abril Publishing launched a Brazilian version of the Science lllustrated
magazine, published by Reader’s Digest. In 1987, the same publisher created
the Superinteressante [Super interesting] magazine, following the model of
the Spanish magazine Muy Interesante. In 1991, the magazine Globo Ciéncia,
now called Galileu, was launched. However commercial interests together
with a distorted vision regarding what science communication really is have
led to an unfortunate situation today: the scientific credibility of many of the
publications is poor and often favours pseudoscience.

In 2002, the magazine Scientific American Brazil was launched, and it includes
articles by Brazilian scientists and journalists. Recently, several research-
supporting State-Foundations (FAPs or Fundagio de Amparo a Pesquisa)
such as Fapesp (State of Sao Paulo), Faperj (Rio de Janeiro), Fapemig (Minas
Gerais) and Fapeam (Amazonas) began publishing science magazines.

Despite its extensive reach throughout Brazil, radio broadcasts still rarely
cover S&T issues. There were innovative initiatives such as the E por falar
em ciéncia [And speaking of science] program, broadcast by Radio MEC
between 1992 and 1997 (Werneck, 2002). The total number of science
programs is about three dozen, most from short-range university stations.
The Federal University of Minas Gerais has excelled in the production of

science communication programs for its radio and TV stations.

The first attempt at creating a science program for television occurred in
1979, when Nossa Ciéncia [Our Science] was broadcast by the government
channel in Rio de Janeiro. It lasted only 10 episodes. Globo Ciéncia [Globo
Science], a television program on the Globo channel supported by the Roberto
Marinho Foundation, was more successful: it was created in 1984 and lasted

12 Itis not a coincidence that the interactive science centre Ciéncia Viva was created in the same year;
it represents the efforts and concerns of scientists and educators in engaging with society.

13 In recent years, however, the publications have been facing economic problems and challenges
in keeping up to date with the new context for science communication.
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until 2014. In the beginning, Globo Ciéncia had a more journalistic format,
but since 1984 its ratings and audience numbers have gone up and down as it
has rethought its goals and formats and the best way to communicate science.

The public TV station Cultura of Sao Paulo has also broadcast several science
communication programs. Zome Ciéncia [Take Science] ran news and
interviews on S&T issues from 1987 to 1990 on the public TVE channel.
It resumed in 2004 and is currently broadcast by several university channels.
Some of these programs were produced in Brazil, such as the Minuto Cientifico
[Scientific Minute] (1996-97) or Ver Ciéncia [Watching Science] (2002-05),
while other programs aimed at a younger public (such as 7he World of
Beakman, 1994-2002) were imported and translated into Portuguese. Some
state or university channels, such as the TV Educativa of Espirito Santo or the
UEMG TV, have also broadcast science communication programs.

Even though there are only a few science communication—focused programs
on TV, science does find space in other programs. Television is present in
about 97 per cent of Brazilian households,' so Brazilians see science on
programs such as newscasts, where science stories occupied an average of 7.3
per cent of the daily time of Jornal Nacional from April 2009 to March 2010
(Ramalho et al., 2012) and 3.8 per cent of the daily broadcast of Repdrter
Brasil, broadcast by the public channel TV Brazil over the same period of
time (Reznik et al., 2014). Other television programs such as the variety
Sunday program Fantdstico also convey issues of S&T (Medeiros et al., 2013).

The International Festival of Science in TV, Ver Ciéncia [View Science], an
annual festival of TV science programs produced in Brazil and abroad, was
created in 1994. From 2004, the festival became part of the National Week of
Science and Technology and had spread throughout all Brazil. Several cable
channels have programs related to S&T but the access to these programs is
limited to a relatively small proportion of the Brazilian population.

Although some best practices can be observed, the quality of the science
presented in the mass media does not reach adequate levels, even though it
has improved over recent years. Science is often presented as a spectacular
occurrence, where scientific discoveries are episodic and made by particularly
gifted individuals. Real or imagined applications of science are given great
emphasis, but the processes of its production, its contexts, its limitations
and its uncertainties are usually ignored, and simplified conceptual models
of the relationship between science and the public prevail. Quality varies
significantly, but in general it can be said that Brazilian science journalism is

14 National survey carried out by IBGE, in 2011.
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still largely based on a limited vision of scientific activity, with little mention
of the contexts of its production and of its social impacts. The image of the
scientist in the media is predominantly male, and we have stereotypical roles
for men and women scientists: while men go out to literally explore other
worlds, women take care of health and the body. This is the case, for example,
of the Jornal Nacional and the Fantdstico program (Castelfranchi et al., 2014).

In the 1980s, new sections devoted to science appeared in the pages of the daily
newspapers. In the following years they underwent intermittent questioning
processes, that resulted in reduced or increased content. National newspapers
with the largest print runs, such as O Globo, Jornal do Brasil, Folha de Sio
Paulo and O Estado de Sdo Paulo, and local newspapers such as the Jornal do
Commercio in Recife, Correio Brasiliense in Brasilia and Zero Hora in Porto
Alegre, have provided space for the science communication and may have
expert journalists writing science stories (Almeida et al., 2011). At a national
level, space provided in newspapers for science stories is generally limited and
there are very few journalists with adequate competence in the field.

However, some subjects have generated general public interest due to their
major impact on the public (such as genetically modified food, climate
change or embryonic cells) and have led to an increase of space dedicated
to S&T in different sections of newspapers (Massarani et al., 2003).
A significant portion of the coverage of S&T issues follows the agenda of
developed countries. Several newspapers provide little space for national
scientific production and do not give room for science from other Latin
America countries. This emphasis on non-local science does not seem to be as
prominent on television, especially on television news, which often addresses
local scientific production (Ramalho et al., 2012). Discussions about S&T
policies and communication about the results of public actions related to
science communication are often excluded from news coverage. This causes
the public sphere to be less influential than it could be in the discussion about
public policies in this field.

8. Internet and new media

The use of the Internet for science communication in Brazil mainly occurs
when science centres and museums, scientific institutions, research groups on
science communication and a few governmental agencies become involved.
There have been an increased number of bloggers, and we have observed
the growing engagement of scientists and science communicators similar to
Europe and United States, yet at a lower level. The ScienceBlogs Brasil gateway
is associated with the largest gateway of science blogs in the world and has
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about 40 blogs.” The use of social media networks such as Facebook has
grown and dominates communication with quick information, but its full
potential is still unexplored. Recently, YouTubers such as Atila Iamarino
have attracted followers on the channel Nerdologia, and Pirula, with Canal
do Pirula. In 2016, the network ScienceVlogs Brasil (SvBr) was created by

combining 47 channels of science videos.

The quantitative use of the Internet to search for information about S&T
is already close to the use of TV. Webvideo has the potential to have a
significant impact on the communication of information about S&T, and
new communication tools and procedures on the horizon will certainly arise.

An important feature of the new science centres and science museums created
in the country, following an international trend, was their interactivity with
the public. Currently there are about 260 museums registered in the 2015
Brazilian guide of museums and science centres (Almeida et al., 2015). Most
are small or medium in size and have very low levels of interactivity, and very
few are big enough to receive over 100,000 visitors a year. They are mostly
financed by public funds with very limited private participation.

One of the country’s largest science museums is the Museu de C&T
[Museum of Science and Technology] at the Pontifical Catholic University
of Rio Grande do Sul in Porto Alegre. Its pre-history starts in the year 1967,
with a collection of animals, rocks and minerals collected by biologist Jeter
Bertoletti. In 1993, the museum moved to a new building, with a display area
of 17,500 square metres. It became one of the most visited museums in the
country. More recently in Sio Paulo, the Catavento Cultural e Educacional
(2010) and Museu do Amanha [Museum of Tomorrow] (2015) were created.
The latter attracted more than 3 million visitors in less than two years. In the
meantime, one of the first and most important science museums in Brazil,
Estacio Ciéncia [Science Station], closed its doors. It was created in 1987 in
the city of Sao Paulo and linked to the University of Sao Paulo.

Considering the size of the country and its population, the number of scientific-
cultural spaces in Brazil is still low in comparison to more advanced countries.
The geographical and social distribution of museums in Brazil is very uneven,
with a greater concentration in the wealthier areas in the southeastern part
of the country. These institutions have a limited capacity to boost science
communication, considering the size of the Brazilian population. Attendance
is small, although increasing: surveys show the percentage of Brazilians who
claim to have visited a science museum in the last 12 months is 12 per cent,
lower than the average of European countries but triple the rate of 10 years
ago, according to a 2015 survey (Moreira et al., 2015).

15 See sciencevlogsbrasil.com.br.


http://sciencevlogsbrasil.com.br

7. BRAZIL

The survey indicated that a large number of Brazilians (41 per cent) visit
locations for contact with nature, through botanical gardens, zoos and
environmental parks. Very few of these spaces, however, promote science
communication and environmental education programs. Policies and public
actions in favour of these would engage a large number of Brazilians in
activities focused on environmental education and science communication.

9. Organisations, events and public policy

From the point of view of professionals and institutions related to science
communication, some organisations and events stand out. In addition to
the Brazilian Association of Science Journalism, created in 1977, there exist
representative bodies for zoos and aquariums (1977), botanical gardens
(1991) and planetariums (1996). The Brazilian Association of Science
Centres and Museums was created in 1999. At a larger scale, the Red de
Popularizacién de la Ciencia y la Tecnologfa en América Latina y el Caribe
(RedPOP) [Network for the Communication of Science and Technology of
Latin America and the Caribbean] was created in 1990, as a network that
links science communication centres and programs of the region (Massarani,
2015). The activities of some prominent Brazilian science communicators
have been recognised with the Kalinga Prize, an international prize granted by
the United Nations Educational, Scientific and Cultural Organization
(UNESCO) for science communication. Brazilian recipients of this prize are
José Reis (in 1974), Oswaldo Frota-Pessoa (1982), Ennio Candotti (1988),
Ernest Hamburger (2000) and Jetter Bertoletti (2005).

From 2003, institutions, scientific organisations and stakeholder groups have
urged the establishment of broader public policies in science communication.
This occurred when organised movements and activities focused on valuing
and strengthening communication actions.

The Department of Popularization and Diffusion of Science and Technology
was established as one of the tools of this public policy in 2004. It was located
within the Ministry of Science, Technology and Innovation (MCTTI). This
led to a significant increase in the incentives for science communication,
including new programs and financial support, and national coordination.
Over the following 10 years, nearly three dozen calls were made through
the National Council for Scientific and Technological Development (CNPq)
to support science communication projects, including the creation and
development of science centres and museums, the development of science
Olympiads, science fairs and exhibitions.
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There are now about 10 national science Olympiads, in subjects including
astronomy and astronautics, physics, mathematics, chemistry, history, health
and the environment. They are organised by scientific societies and/or research
institutions. The Brazilian Mathematics Olympics of the Public Schools is
noteworthy for its huge scope and educational impact, since it reaches nearly
20 million students, rendering it the largest event of its kind in the world.

In recent years, many celebrations regarding the international years
proclaimed by the United Nations/UNESCO have been supported by the
government and carried out by scientific societies and educational and research
institutions. Many initiatives were developed in the World Year of Physics
(2005), the International Year of Astronomy (2009) and the International
Year of Chemistry (2011), reaching millions of people throughout the
country. Another program supports ‘mobile science’, with trucks, buses and
vans designed to take science out to remote areas of the country.

Several state funding agencies launched calls for science communication
over the past years and promoted initiatives within their states, in line with
the federal actions and often linked to them. Among these states are Minas
Gerais, Rio de Janeiro, Sio Paulo, Bahia, Amazonas, Rio Grande do Norte,
Espirito Santo, Ceard, Maranhio and Rio Grande do Sul. But in recent years
such calls are less frequent or have even been discontinued. This is in a general
context where the science sector has been losing funds and status within the
Brazilian government: less than 24 hours after the Temer government took
over the Presidency in Brazil in 2016, the science ministry was collapsed with
the communication ministry and the funds for science were cut to one-third
of their 2013 levels in the budget. In 2019, a further reduction of about
40 per cent in the budget of the ministry was announced. The Department of
Popularization and Diffusion of S&T had its status increasingly downgraded
in the structure of the ministry; at present, the activities related to science
communication and science education are split across different sectors.

The National Week of Science and Technology was created by presidential
decree in 2004 and nationally coordinated by the science ministry. Its
objective is to get the public, especially children and teenagers, engaged in
activities related to science and to encourage creativity, scientific attitude
and innovation. Universities, research institutions, schools, science centres
and museums, funding agencies, the media, non-government organisations
and businesses have increasingly been participating in the National Week of
Science and Technology. A decentralised structure stimulates the involvement
and participation of the local-level public institutions of research and
education.
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Anothersignificant political milestone was reached when science communication
was included in three key documents for the formulation of public policies,
namely the National Plans for Science, Technology and Innovation (ST&I)
for years 2007-10 and for 2011-15 as well as in the so-called Blue Book,
a summary of the discussions of the Fourth National Conference on ST&I held
in May 2010 (Livro Azul, 2010). Major challenges for the country identified
by the conference were to promote a radical change in science education and to
improve the actions focused on communicating science to the general public.
However, the program was not put into practice.

In 2009, the CNPq, one of the leading governmental funding agencies,
created a Science Communication Advisory Committee to support science
communication projects. CNPq also created the Lattes Platform, an online
curriculum vitae (CV) platform that records the scientific production and
researchers’ activities throughout the country, with a specific section for
activities focused on education and popularisation of S&T.

Another important indicator of how activities of science communication
are increasingly being valued is that they are now present in the program
of the National Institutes of Science and Technology, created by the science
ministry with several state funding agencies in 2008. The program aims to
articulate and mobilise researchers, boost internationally competitive basic
and fundamental research, encourage scientific and technological research,
promote innovation and entrepreneurship, and establish programs that
contribute to science education and public engagement with science.

Over the last few years, the interest in science communication in universities
and research institutions had increased significantly. The Ministry of
Education created a National Outreach Programme geared towards public
institutions of higher education in 2003 to support university outreach,
including science communication activities. Today in most cases only isolated
individuals or small groups are still active, with little institutional support
and little interaction with the institutions themselves. When we analyse the
higher education offered to specialists in this field, the situation reveals itself
to be even more fragile with a great dispersion of the courses, even though it is
improving. On the other hand, the academic field of science communication
has been growing in Brazil: a recent study identified that 51 per cent of the
609 scientific papers in science communication published in Latin America
are written by Brazilians (Massarani et al., 2017).

In contrast to this general background of science communication—growing,
but yet still fragile—Brazilians declare considerable interest in science issues.
According to a 2015 survey on public perceptions of S&T in Brazil, the
population is interested in science (61 per cent), a percentage similar to those

167



168

COMMUNICATING SCIENCE

interested in sports or economics. However, there is a great lack of knowledge
regarding Brazilian scientists and Brazilian institutions: the vast majority
(87 per cent) of people interviewed could not name any research institution
or any important Brazilian scientist (94 per cent).

Overall, the survey showed a noticeably positive and optimistic vision with
regards to the role of S&T. Castelfranchi et al. (2013) indicate that optimistic
attitudes about S&T do not generally depend on the educational level or
the information declared or accessed by those people. Individuals with little
schooling and low levels of information generally have positive attitudes; by
contrast, people with higher education and greater access to information often
have diverse attitudes, being optimistic in some respects, but more critical
in others. The overall positive view of the role of S&T and the expressed
confidence in scientists do not prevent the public from being aware of the
importance of having the whole society participating in the definition of S&T
policies. However, this awareness has not lead to a more active engagement of
authorities in chasing a greater social participation in decision-making.

10. Current challenges of science
communication in Brazil

We have shown that, in recent years, there was an expansion of science
communication activities in Brazil, despite the many major limitations.

Although rare in the country, there already exist some diagnostics on the
current framework of these activities, including their scope as well as their
impact (Moreira, 2006), but we do not have the in-depth analyses that would
enable the drafting of consistent public policies. This would require expanded
data and perspectives and more in-depth research and collective reflections,
and we will not attempt to carry out such a task here. An excellent example
of this type of diagnosis—which could serve as an inspiration and a model
for a more global and prospective assessment of the field in Brazil—was made
in the United States by the Committee on Learning Science in Informal
Environments, of the National Research Council of the National Academies.
This committee produced a comprehensive study on the state of the art of
public communication in S&T (Bell et al., 2009).

We will limit ourselves to indicating general challenges that should be faced
decisively, with adequate resources and enthusiasm from researchers and
professionals, from educational and research institutions, and from federal
and local authorities. Science communication activities are strongly correlated
with the quality of basic education, especially science education, and here
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the Fourth National Conference on ST&I indicated the need for a real
revolution, given the enormous shortcomings in the scientific education of
most young Brazilians (Livro Azul, 2010). Such activities can contribute to
improving the teaching of science, with emphasis on methods and practices
that enhance and promote creativity, experimentation and inter-discipline.

The main challenges for science communication can be divided into three
parts. The first one is to reach the entire Brazilian population. The objective
would be to reach middle sectors and poor and excluded sectors—both in
urban and rural areas: a total of over 150 million people. This challenge
requires time, resources and a lot of trained people. An important contributing
action would be to promote science communication in a network. This would
improve and integrate science centres and museums and other stakeholders.
It would tackle the problem of an unequal distribution of effort, in both a
regional and social sense, and encourage a closer interaction with the formal
education system. Public events for science communication, such as the
National Week of S&T, should be extended to all corners of the country:
those involved with the public communication of science should go where the
people are. Another aspect, within the goal of a greater social engagement, is
to use the mass media in a much more intense and qualified way, particularly
the Internet and social networks. There is the need to greatly expand science
communication in the public channels and within the research institutions.

Public policies constitute the second part of the challenge for the development
of science communication. Despite the advances of the last decade public
policies are still vulnerable to change in political atticudes. Existing structures
need to be strengthened and new stimulatory policies created, and to do this
both continuity and expansion of means and resources are needed.

Science communication is already part of several government agendas and
many education and research institutions. Politically, however, this has not
been done to the necessary extent, and the level of investment is not enough
to get a socially broad, inclusive and qualified performance (Moreira, 2006;
Ferreira, 2014). A drastic decrease in the stifling bureaucracy that plagues
S&T and its communication in the country is not a minor challenge.
Administrative processes need to be simpler and clearer.

The third aspect of the challenge is to improve the quality of today’s science
communication. One goal is to increase and improve the training of science
journalists, science communicators and scientists, as well as academically
valuing these activities. Undergraduate students, particularly those in the
fields of science and engineering, should be given more encouragement to
participate in public communication actions of S&T. With regards to science
centres and museums, some of the permanent challenges are to incorporate
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new technologies into their practices, to increase accessibility, to encourage
public engagement in big issues of science and society, and to improve
the training of their staff (Marandino, 2005). It is hoped that innovative
initiatives are stimulated and supported, such as the new path for natural
science museums, linked with environmental and social concerns.!¢

We need more studies and analyses to guide science communication
activities. Outreach activities of S&T are still in their early stages, and greater
understanding of the best strategies, practices and impacts of the outreach
activities are required. Similar research should examine the characteristics,
attitudes and expectations of the audience and on public perceptions of
S&T. Academic assessment of education activities, particularly in the field
of science communication, is still low, despite recent actions of universities
and funding agencies; these actions should be encouraged. Cooperation
with other countries, through partnerships with groups and researchers from
abroad who conduct research and high-quality science communication can
also provide advances and significant improvements for this field in Brazil,
particularly in the training of qualified personnel.

Cultural aspects are important in any communication process, and an
improved interface between art, science and society should be taken into
consideration in science communication activities. Another goal is to
recognise the value of the cultural and humanistic aspects of science, as well as
the acknowledgement of popular and traditional knowledge. Citizen science,
which favours the collective learning and construction of knowledge and its
social appropriation, has significant potential, indicating the role of scientific
education integrated with a public engagement with science.

One of the most effective ways to educate the young and the public about
science is to put them in the role of researchers and make them use, even at
a restricted level, the methods of science in an effective dialogue between
science, its actors and the public.

11. Final considerations

There is still a long way to go until we can declare the existence of high-level
science communication and an adequate social appropriation of scientific
and technological knowledge encompassing all of Brazilian society. But the
journey began long ago, with faltering steps in previous decades. One of the
biggest hurdles in science communication in Brazil—actually, in science

16 A nice example is the Museum of Amazonia (MUSA), in Manaus.
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in general and other aspects—is the vulnerability of the initiatives, actions
and policies. Much of what was built has been destroyed. Our field requires
a continuity of action and purpose in which tiredness is not an option.
Overcoming the great challenges outlined here is a fundamental collective
task, depending on the creation of effective public policies. But also, and
most importantly, it depends on the collective action of scientists, teachers,
science communicators, journalists, museum experts, students, and all the
people involved with scientific work and its communication.

As Jodo Cabral de Melo Neto beautifully poeticised: ‘A rooster on its own
does not weave a morning; it will always need other roosters ... so that the
morning, starting from a fine web, can be woven among all the roosters’."”
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Timeline

Event Name Date | Comment

First interactive science | Museu da Ciéncia e 1979 | The more interactive

centre established. Tecnologia [Museum of Ciéncia Viva [Science
Science and Technology] Alive] was created in
in Bahia 1982 in Rio de Janeiro

First national (or large National Week of 2004

regional) science festival. | Science and Technology

Association of science Brazilian Association of 1977

writers or journalists Science Journalism

or communicators

established.

First university courses A one-year diploma 1999 | There were earlier short

to train science course in science courses

communicators. journalism at the State
University of Campinas
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Event Name Date | Comment
First PhD students in Probably Wilson Bueno 1987
science communication
graduate.
National government 2004
program to support
science communication
established.
A journal completely or Ciéncia e cultura 1949
substantially devoted to
science communication
established.
First significant radio Radio Sociedade 1923
programs on science.
First significant TV Nossa Ciéncia [Our 1979 | The more successful
programs on science. Science] was broadcast Globo Ciéncia [Globo
in Rio de Janeiro Science], ran from 1984
until 2014
First awards for José Reis Award for 1978
scientists or journalists Science Communication,
or others for science CNPg
communication.
Date hosted a PCST Salvador, Brazil 2014
conference.
Contributors
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One country, two cultures: Two routes
to science communication

Michelle Riedlinger, Alexandre Schiele
and Germana Barata

1. Introduction

This chapter provides an account of modern science communication in
Canada, including historical factors influencing its development, and the
development of the distinct Province of Quebec. Canada is a bilingual
country. Over 24 million Canadians (74 per cent of the population) speak
English at home, and nearly 8.2 million (23 per cent) speak French. Over
5.7 million people (71 per cent of the population) in Quebec speak only
French at home (Statistics Canada, 2017). Britain’s conquest of New France!
in the 1760s and Canada’s Westminster democratic governance structures
and institutions and membership of the Commonwealth significantly shape
the country’s activities. The 10 Canadian provinces retain several exclusive
rights that the Canadian parliament and the federal government cannot
infringe upon, and provinces and territories actively work to preserve their
cultural distinctiveness through these rights. Quebec’s efforts for political,
social, economic and cultural emancipation, starting in the interwar years,
continue to influence the lives of Canadians in and outside Quebec. Canada
also continues to feel the social, cultural, economic and political impacts of
its largest neighbour and trade partner, the United States (Dubas and Martel,
1973; Levere, 1988).

1 New France was the area colonised by France in North America from 1534. It ended with the
cession of New France to Great Britain and Spain in 1763 under the Treaty of Paris.
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The chapter is divided into two main parts, the history of science
communication in Canada, followed by an account of its development in
Quebec. Science communication in Canada cannot be understood without
considering the “Two Cultures’, with few influences or contact between
Quebec and the rest of Canada. Science communication in Quebec largely
developed on its own, and later influenced the development of science
communication in France and other Francophone nations. Significant space
will be devoted in this chapter to its development.

2. Science communication approaches
in Canada

2.1. Early approaches to science communication
in Canada

Like many other industrialised societies, the first half of the 19th century
in Canada was marked by the activities of a commercial and professional
bourgeoisie steeped in the cultural and intellectual ideas of the Enlightenment.
The thrust of science communication initiatives came from learned societies and
a collection of individual initiatives. Among these societies were the Literary
and Historical Society of Quebec (1824), the Natural History Society of
Montreal (1827) and the Mechanics’ Institute (1830). While aimed at the elite,
these societies contributed to science communication through talks at libraries
and natural history museums, aiming to complement humanist education
with science culture (Schiele et al., 1994). Since Montreal was the economic
capital of Canada at the time, it is difficult to distinguish Canadian science
communication initiatives from specifically Quebec initiatives during those
early years. In the early part of the 19th century, the political capital of Canada
shifted often, before being fixed at Ottawa on the now Ontario—Quebec border.
However, Montreal remained the economic capital well into the 20th century.

Canadas learned societies were created following the reorganisation of British
North America as a confederation in 1867. Governor-General, the Marquess
of Lorne, founded the Royal Society of Canada in 1882. He suggested it
could bring Canada’s intellectual centres together if they were modelled on the
British Royal Society and the French Académie des Sciences (Levere, 1988).
In 1916, the Canadian government created the National Research Council
(NRC) of Canada, to promote Canadian scientific progress to the public,
along with making investments in science and technology research. World
War I provided a push for physics and engineering development, funded in
part by university and industry research scholarships for postgraduate studies.
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In its aftermath, Canada experienced a rise in the number of young researchers
trained in Canadian universities, and publications and communication
through scientific events supported by the Royal Society of Canada (Gingras,
1991). The Royal Canadian Geographical Society published the first issue of
Canadian Geographic in 1930 (RCGS, 2018).

During World War II, Canada collaborated in building atomic bombs, and
was caught up in the international movement to simultaneously develop,
promote and regulate science. As intervention by federal and provincial
governments in scientific research grew, science policy became an important
issue for the nation (Gingras, 1991).

2.2. National and provincial government policies
and programs

In Canada, national policy is made by the Canadian parliament. However,
Canadian provinces retain some responsibilities and enjoy a number of
exclusive rights upon which the Canadian parliament and federal government
cannot intrude: property and civil rights, administration of justice, natural
resources and the environment, education, health, welfare, and municipalities.
Provincial activities exist in tandem with efforts stemming from federal
government programs and national entities, and provincial and territorial
governments often resist federal interference. Each province has its own
objectives, interests and practices when it comes to science communication.

Eighty-two per cent of government resources devoted to science
communication are expended in the four most populous provinces in Canada
(Ontario, Quebec, British Columbia and Alberta). Quebec was the first
province to create a science policy, in the 1970s (Dufour and Gringas, 1988);
and in 1980 was the first province to set goals for the diffusion of science

and technology, and support democratic public debates on important issues
(Dufour and De la Mothe, 1993).

A 2011 inventory completed by Schiele, Landry and Schiele of informal
science communication activities in Canada catalogued over 700 programs
or organisations managing initiatives associated with science outreach,
science journalism or science education. According to the Council of
Canadian Academies (2014), Quebec, Yukon and the Northwest Territories
governments have established visions for science promotion and activities
aimed at engaging youth and adults with science. Ontario, Saskatchewan and
Alberta focus their financial support on skills development to build workforce
capacity and encourage innovation for regional industries. Manitoba and the
Atlantic Provinces support science outreach programs that complement their
provincial science curricula.
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Provincial programs have expanded or been adapted at the national level. For
example, Canada’s National Science and Technology Week, founded in 1990,
was modelled on events already happening in Quebec and British Columbia.
Science Rendezvous, a community science festival, started in the Greater
Toronto Area in 2002 and is now the largest science festival in Canada, with
events in over 23 cities (Science Rendezvous, 2018).

Federal and provincial government support for science and science
communication has waned during the 21Ist century. Scientific literacy
programs and activities can still be found in all Canadian provinces and
territories, but with reduced federal and provincial government funding,
Science communication in Canada has diversified and relies more heavily
on industry, university and wider public support mechanisms. A number
of independent research institutions are now well-respected contributors to
science communication in Canada.

2.3. The emergence of professional science
journalism

After World War 11, scientists and scientific societies in Canada increased
their roles as science popularisers and Canada followed the United States in
professionalising science journalism. The Canadian section of the US-based
National Association of Science Writers (NASW) gained its autonomy in 1970
as the Canadian Science Writers Association (CSWA) (Visser-deVries, 2015).

The 1970s through to the early 1980s saw different publishers entering the
market with science-based magazines. Prominent examples include Science
Forums, OWL and Science Dimensions, but none managed to establish
themselves on a commercial basis and all were relatively short-lived.
The Quebec-based French-language Québec Science (1962) and Les Petis
Débrouillards (1981) are the only science magazines to have found commercial
success. Canada’s science writing efforts were recognised internationally in
2002 when science writer and broadcaster Véronique Morin was elected as
the first President of the World Federation of Science Journalists.

Canada has two well-recognised and long-running television series devoted to
science that first aired on Canadian television in 1960: Canada Broadcasting
Corporation’s (CBC) Nature of Things and its French-language equivalent
Aux frontiéres de la science (Council of Canadian Academies, 2014). Canada’s
longest-running radio show Quirks and Quarks first aired on CBC Radio
in 1975 and is currently broadcast in over 40 countries. Three well-known
Canadian science communicators have hosted the show: David Suzuki
(1975-79), Jay Ingram (1979-91), and Bob McDonald (1992—present).
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Michael Ryan and Sharon Dunwoody conducted one of the first surveys of
professional Canadian science communicators in 1975. They surveyed 152
members of the National Association of Science Writers who resided in the
US or Canada. Respondents recommended ‘aspiring science writers’ take
more classes in science (in preference to journalism) and practice science
writing through part-time jobs or summer jobs, which might suggest a lack
of science writing courses that balanced both skills. The survey did not report
on where respondents were employed or the kind of work they did.

2.4. Science literacy efforts in Canada and creating
a science culture

Like many industrialised countries during the 1980s and 1990s, Canada’s
investment in science communication was heavily influenced by the
Organisation for Economic Co-operation and Development (OECD), and
OECD work could be considered one of the main drivers of modern science
communication in Canada (Pitre, 1994). In 1984, the Canadian government
introduced its first national science and technology policy, the Public
Awareness Programme for Science and Technology, subsequently redefined
and renamed as Science and Culture Canada in 1987 (Dufour and De la
Mothe, 1993). The associated Science and Culture Canada Grants scheme
had dual aims of supporting economic development and national unity
through scientific literacy efforts. Commentators have argued that this policy
was only possible because it recognised provincial autonomy: the focus was
provincial and national cooperation, and it emphasised province-building
initiatives (Dufour and Gringas, 1988).

Two notable national surveys of science literacy and attitudes towards
science have been conducted in Canada. In 1989, Edna Einsiedel conducted
a telephone survey of over 2,000 Canadian adults assessing their scientific
literacy and attitudes towards science and technology (Einsiedel, 1994).
Einsiedel was one of the first researchers to investigate the relationship
between knowledge and attitudes using survey data (Bauer, Allum and Miller,
2007). She found that high scientific literacy levels in the Canadian survey
population were positively correlated with positive attitudes towards science,
particularly trust in science and feelings of efficacy in relation to science.
In 2014, a second survey on science culture with 2,004 respondents was
conducted by EKOS Research Associates Inc. on behalf of the Council of
Canadian Academies (CCA). It showed that, compared with other countries,
Canadians’ attitudes towards science and technology are generally positive
and that people have few reservations about science. Ninety-three per cent of
the Canadians surveyed reported an interest in science and technology.
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Canadian’s factual knowledge about science has improved since Einsiedel’s
1989 study. Both surveys used the same seven knowledge-related questions,
and findings demonstrated an improvementin the science knowledge of survey
respondents for each question. Authors of the ‘science culture’ report for 2014
attribute this to an increase in the level of education. However, it is important
to consider the impact of public attitudes on levels of scientific literacy.
Findings of a subsequent survey conducted in 2016 by the Ontario Science
Centre show that, while most of the 1,578 respondents were confident about
their level of science knowledge, their understanding of controversial topics
that divide the Canadian population such as climate change, vaccinations and
genetically modified organisms was variable (Montgomery, 2016; Ontario
Science Centre, 2016). For example, 89 per cent claimed they understood
the science behind vaccinations, but 19 per cent also said (erroneously) that
there were links between vaccinations and autism. The Quebec Provincial
Government has also produced several studies and reports on the state of
science culture in Quebec, and these are discussed in the section on Quebec
in this chapter.

2.5. Popular science: Journalists, scientists
and the media

Early national and provincial government policies recognised the economic
potential of science and technology and guided the science communication
research accordingly (Schiele and Landry, 2012). One of the earliest studies,
A Research Study on Science Communication, conducted in 1973 by Orest
Dubas and Lisa Martel, focused on science media reporting. The researchers
found that Canada had around two dozen full-time science and technology
reporters and as many as 200 reporters who covered at least some stories
related to science and technology. The researchers used data compiled by
Margaret Brasch from the Journalism Department at Carleton University,
and information provided by CSWA (Dubas and Martel, 1973). Building on
traditions of media research conducted in the US (see, for example, Friedman,
1986; Dunwoody, 1980; and Nelkin, 1995), Canadian researchers identified
how science news develops, how it is reported through various channels, and
the various audiences for science news. Through content analyses of Canadian
newspapers and surveys with Canadian journalists, researchers have found
that ‘hard’ science news stories in Canada were mostly framed internationally,
positively and drawn from wire services (Einsiedel, 1992; Saari, Gibson and
Osler, 1998).
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Raymond Duchesne (1981) was one of the first Canadian researchers to
critique studies of science media reporting in Quebec, arguing that the
media representations of science in Quebec served dominant interests and
lacked critical perspective. A few years later, Chris Dornan came to the same
conclusion for Canadian Anglophone media (Dornan, 1988, 1990).

But writing for the popular media did not always achieve the policy impact
that scientists desired. In more recent research, Bentley and colleagues (2011)
analysed academic attitudes to popular science publishing. In a comparison
of academic authors in 13 countries, they found that Canadians were some of
the most productive, publishing more popular science articles in newspapers
and magazines than academics in most other countries. But it did not always
work for the scientist-authors: John Besley and Kathryn O’Hara drew on
survey work to investigate the attitudes of 1,142 Canadian researchers who
had received a federal research grant. Using survey questions administered
previously in the US with American Association for the Advancement
of Science (AAAS) members, they found that Canadian researchers were
extremely concerned that policymakers were not using scientific evidence
in their decision-making. Canadian researchers wanted to see an impact
from their own work rather than just seeing it communicated (Besley and
O’Hara, 2018).

2.6. Canadian journalism awards

Canada has a number of awards dedicated to excellence in science media
and communication practices. In 1973, the CSWA launched the Ortho
Award for print science journalism, and over the years the program has
expanded to include awards for radio, television, magazine, newspaper, trade
publication, books and the Herb Lampert student writing award. In 1981,
the awards were renamed the Science in Society Journalism Awards and were
sponsored by government and the private sector. In 1981, Association des
communicateurs scientifiques (ACS) created the Fernand-Séguin scholarship
to encourage reporting excellence in young science journalists. In 1982,
the Royal Canadian Institute created the annual Sandford Fleming Award
to recognise Canadians who make outstanding contributions to the public
understanding of science. The Royal Society of Canada established the
McNeil Medal in 1991, awarded to an individual for the ability to promote
and communicate science to students and the public within Canada. Finally,
the Natural Sciences and Engineering Research Council of Canada launched
the annual Awards for Science Promotion in 2001, to honour individuals
and groups who make outstanding contributions to the promotion of science
in Canada.
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2.7. From scientist to science broadcaster: Fernand
Séguin and David Suzuki

Fernand Séguin (1922-86) in Québec and David Suzuki (1936—) in English
Canada are examples of scientists turned science broadcasters who achieved
national prominence, in different contexts and one generation apart. Séguin
started his professional life as a biochemist at Université de Montréal in 1945,
and Suzuki as a geneticist at the University of British Columbia in 1963.

Very early in his career (1947), Séguin joined the radio program Radio-Collége
at Radio-Canada, continuing after its transition to television in 1954. Putting
an end to his academic career and devoting himself full time to journalism
from the mid-1950s, Séguin scripted his radio and television appearances
(Lécole buissoniére, 1955; La joie de connaitre, 1955-57; Le roman de la
science, 1957-60; Les frontiéres de la science, 1960—61; Sciences réalité, 1975—
78). From the 1960s, he developed his own radio and television programs
(Connaissances daujourd hui, 1965—66; Sel de la Terre, 1965-70; Magazine
Science, 1970-71; La Science et vous, 1971-79).

By comparison, Suzuki waited nearly 10 years to make the transition to
broadcasting, taking sabbatical leave to host the TV program Science Magazine
at CBC and the radio program Quirks and Quarks. Suzuki was criticised
by some peers for taking sabbatical leave to pursue activities unrelated to
advancing scientific knowledge (Dornan, 1987). In 1979 he moved over to
television to host 7he Nature of Things, motivated to move because of the reach
of television and the need for an informed Canadian public that could engage
in democratic decision-making (Suzuki, 2006). He worked with the British
Broadcasting Corporation (BBC) and the Public Broadcasting Service (PBS)
on The Secret of Life, which aired in 1993, and with the Discovery Channel
on 7he Brain, which aired in 1994. He has authored or co-authored more
than 50 books, including 20 books for children. Suzuki is also a well-known
critic of government inaction on environmental protection. He remained an
academic undl his retirement in 2000.

Séguin and Suzuki have received numerous awards for their
communication work. Both received the title of Officer of the Order of
Canada, and both were elevated to Companions of the Order of Canada
(Séguinin 1978, elevated in 1988; and Suzukiin 1977, elevated in 2005). They
also received the international UNESCO Kalinga Prize for the Popularisation
of Science for their careers as broadcast communicators; Séguin in 1977 and

Suzuki in 1986.
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Figure 8.1: Canadian science Figure 8.2: Canadian science
broadcaster and environmental broadcaster Fernand Séguin,
activist David Suzuki. 1961.

Source: David Suzuki Foundation, Source: Archives UdeM, Fonds Fernand
davidsuzuki.org. Séguin, cote P0241/11p,05156.

While Séguin remained a committed science educator, Suzuki became an
environmental activist. In 1990, he co-founded the David Suzuki Foundation
to provide ‘evidence-based research, education and policy analysis’ in order
to ‘work to conserve and protect the natural environment, and help create
a sustainable Canada’ (David Suzuki Foundation, 2018, para. 4). But Suzuki
attracted significant criticism in Canada: he announced in 2012 that he was
stepping down from the board of his own foundation because of political
and media pressure that was putting the charitable status of his organisation
at risk (Stoymenoff, 2012). Most recently, business leaders, donors, faculty
members and Premier of Alberta Rachel Notley criticised the University of
Alberta for awarding Suzuki an honorary degree because he was a critic of the
Alberta tar sands development (Bennett, 2018).

2.8. Science centres and museums

In tandem with a focus on science media reporting, Canada has a long
tradition of communicating science through science centres. The Council
of Canadian Academies (2014) notes that most provinces support science
centres, parks and museums to some degree. In 1967 the Canada Museum
of Science and Technology opened in Ottawa; in 1969, the Ontario Science
Centre opened in Toronto. The Ontario Science Centre was Canada’s first
interactive science centre, modelled on San Francisco’s Exploratorium and
Detroits Museum of Science and Technology. Science centres in other
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provinces and territories followed. The Canadian Council of Science Centres
(CCSC) (now the Canadian Association of Science Centres (CASC)), was
established in 1985 as a national network of science centres in Canada.
It represents more than 40 science centres, museums, aquariums and
planetariums. Canadian research into the management and design of these
centres, audience reception and appropriate of content has made a valuable
contribution to the field internationally (see, for example, Schiele, 2008,
2014; Schiele and Koster, 2000).

2.9. Training and research at Canadian universities

Before formal courses in science communication were established, academic
research on science communication was supported through other disciplinary
programs. Canada’s first PhD thesis on a ‘science communication’ topic was
written by Bernard Schiele, a graduate student in education at the University
of Montreal in 1978, under the title: Incidence télévisuelle sur la diffusion
des connaissances scientifiques vulgarisées: Science-Réalité, un cas particulier
de vulgarisation scientifique [Televisual incidences on the diffusion of
vulgarised scientific knowledge: Sciences-Réalité, a specific case of scientific
vulgarisation]. The first master’s thesis was produced in 1984 by Suzanne
Champagne, who graduated from the Faculty of Social Sciences at Laval
University, Quebec City. Her thesis was titled: La vulgarisation scientifique, ses
agents, ses adeptes: le cas du magazine Québec science [Scientific vulgarisation,
its agents, its devotees: The case of the magazine Quebec science].

The first accredited science communication qualification in Canada is
a multidisciplinary graduate diploma offered in partnership between Science
North and Laurentian University in Sudbury, Ontario, since 2005. In 2010,
Mount Saint Vincent University created the first undergraduate degree in
science communication. The first master’s in science communication was
launched in 2017 at Laurentian University. This points to the very recent
emergence of science communication as an umbrella term for a number of
recognised professions. Universities in other provinces, including Quebec,
Nova Scotia and British Columbia, offer science communication training as
part of other accredited programs. Since 1994, the University of Toronto has
offered a master’s program in Biomedical Communications, while Carleton
University recently acquired a Chair in Digital Science Journalism. Science
journalism research and teaching programs are well established at Concordia
University (since 2008) and the University of British Columbia (since 2010).

Canadian researchers actively participate in international debates on science
communication. An analysis of English-language science communication
research output worldwide, distributed through the Web of Science database
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(1976-2015), shows that Canada is among the top five countries publishing
on science communication and the public, along with the US, the UK,
Germany and Australia. A similar pattern is identified in contributions to
three of the most relevant international English-language journals in science
communication—Science Communication, Public Understanding of Science
and Technology and Journal of Science Communication—where Canadian
researchers are the fifth most prolific, with 64 papers published between 1994
and 2015 (Barata, Caldas and Gascoigne, 2018). In terms of general science
research output, Canada is in seventh place for the number of publications
distributed through Scopus Database (1996-2017) and the Web of Science
(Schnell, 2017).

2.10. Citizen involvement in science communication

Communication researchers have recorded a shift in science communication to
more dialogic models of communication, starting at the beginning of the
20th century (Einsiedel, 2008). Canada has taken part in this shift, but
responded later than other industrial societies to calls for policies to support
greater citizen participation in decision-making processes or ‘upstream
engagement’. Canada’s first consensus conference was held in Alberta in
March 1999 on the topic of food safety (Einsiedel and Eastman, 2000). This
event was thought to be too controversial to receive federal ministry support
(Einsiedel, Jelsge and Breck, 2001) but was funded through a range of other
sources: Canada’s national social sciences research grant body, a provincial
government community grant, the University of Calgary and two non-
government organisations (the National Institute of Nutrition, and the Food
Biotechnology Communications Network).

During the 2000s, governments at various levels supported commissions,
citizen conferences and science cafés on health risks including genetic
modification and assisted human reproduction. Canadian governments,
research institutions and non-profit organisations have come to recognise
lay expertise and the co-production of knowledge through government and
citizen science initiatives supported by non-profit organisations. For example,
Canada’s NatureWatch web portal, launched in 2000, helps recruit citizen
scientists to track changes in the environment through a number of programs:
FrogWatch, PlantWatch, WormWatch, IceWatch and MilkweedWatch. Canada’s
national web-based portal for citizen science was recently launched on
Science.gc.ca. It contains links to 20 Canadian projects requiring citizen
input including earthquake monitoring, flu tracking, agriculture and climate
condition changes, tree-disease outbreaks, and shark and whale sightings
(Government of Canada, 2018).
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2.11. Government attempts to muzzle scientists
and grassroots resistance

In 2010, Canada came to world prominence for the federal government’s
attempts to muzzle scientists on controversial issues such as climate change
(Turner, 2013). Organisations including the CSWA were instrumental in
raising awareness about this issue and advocating for scientists’ freedom to
speak (see, for example, O’Hara, 2010). In the same year, the Canadian
Science Media Centre (SMC) opened as a not-for-profit entity to address the
media’s lack of access to Canadian scientists and to provide expert support
for non-specialist reporters. The non-profit science advocacy group, Evidence
for Democracy, was formed in 2012 after thousands of Canadians marched
in Death to Evidence rallies calling for more evidence-based decision-making
for a strong Canadian democracy (Evidence for Democracy, 2013; Turner,
2013). Evidence for Democracy organised Stand Up for Science rallies in
September 2013 in 17 Canadian cities. In 2013, the Professional Institute
of the Public Service of Canada (PIPSC) surveyed its scientist members
employed in federal institutions and found that 90 per cent of them felt
they were not allowed to speak freely to the media about their work (PIPSC,
2013). In 2014, PIPSC and the United States Union of Concerned Scientists
(UCSUSA) coordinated a letter signed by 815 scientists from 32 countries
to Prime Minister Stephen Harper urging him to lift media communication
restrictions on federal researchers and stop drastic funding cuts to the federal
science budget (An Open Letter on Science to Canadian Prime Minister
Stephen Harper, 2014). According to commentators, science was a major
campaign issue prior to the 2015 federal election (see, for example, Halpern,
2015) and attracted extensive media coverage and all-party debates on science
policy (CBC, 2015). In 2017, PIPSC launched a new survey and concluded
that while there had been some progress, the change of government had not
rectified the 10 years of damage to science communication (PIPSC, 2017).

2.12. The impact of new and emerging technologies
on science communication

Coupled with government ambivalence towards science communication over
the last decade, Canada has experienced the impact of new and emerging
technologies and changing economic conditions. These changes have reshaped
the mainstream media landscape in many parts of the world, including
Canada, and the effects have been exacerbated by neoliberal agendas.
The changes and their impacts on Canadian journalism were captured in
the Canadian survey report The Shattered Mirror (2017). The survey found
that Canadians prefer to be informed through the media but on their own
timelines and with little or no cost to themselves.
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Canada’s science media have responded to new media in many ways.
For example, in 2005, CBC’s Quirks and Quarks became the first major CBC
radio show to be made available as a free podcast. Canada’s very active blogging
community has been developing from the early 2000s, and recent digital
initiatives are helping redefine what independent science communication
looks like. These initiatives include Science Borealis, launched in 2013 (Science
Borealis, 2018), Hakai Magazine launched in 2015 (Hakai Magazine, n.d.),
and 7he Conversation Canada launched in 2017 (The Conversation Canada,
2018). Twitter, Instagram and YouTube are also supporting a growing
number of science communicators engaging a diverse range of publics in
digital spaces. For example, in 2013 Canadian astronaut Chris Hadfield used
social media (Twitter and YouTube) to communicate about life on board the
International Space Station. Over 392,000 people followed him on Twitter
while he was aboard the Space Station (Strauss, 2018), and in 2018 he had

over 2.3 million followers.

In 2016, the Canadian Science Writers Association changed its name to the
Science Writers and Communicators of Canada Association (SWCC) to
reflect the new diversity of its membership as well as the declining number of
full-time journalists in mass media organisations. SWCC now describes itself
as a national alliance of professional science communicators in all media, to
reflect the blurring boundaries between journalism, science communication
and public relations activities (SWCC, 2017). In 2017, SWCC launched
the People’s Choice Awards for Canada’s favourite science site and Canada’s
favourite blog to reflect the inclusion of new media.

3. Science communication in Quebec: National
emancipation and the centrality of the state

The Province of Quebec is the second most populous and second richest
in Canada after Ontario. To many, while Ontario is the successor of the
Province of Upper Canada, Quebec is the successor of Lower Canada.
Rivalries between the two provinces run deep. The Province of Quebec
is the reorganisation of the Colony of New France following the British
Conquest in 1763. By comparison, Ontario was founded by the Loyalists,
supporters of the British Crown, system of government and way of life. They
had resisted the drive for American independence and fled to British-ruled
territories in 1783. The two societies, the ‘two solitudes’, find their origins in
these events.
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To some extent, the modern tensions between Quebec and the rest of Canada
are the continuation of the opposition between ‘Canadiens’, the conquered
French-speaking subjects of a Catholic absolute monarchy, and the ‘Empire
Loyalists’, the defeated English-speaking supporters of the British Crown
during the American War of Independence who were forced to resettle in
great numbers in Quebec and Ontario. Both the ‘Canadiens’, the future
Québécois and the ‘Empire Loyalists’ remained attached to their respective
religions and institutions and rejected rule by others. The British Empire
could only consolidate its hold by ensuring that ‘Empire Loyalists’ were ruled
by the British Common Law, and ‘Canadiens’ by the French Civil Code.
Thus, the creation of Upper and Lower Canada, which only reinforced the
distinctiveness of each.

As the British population expanded across Canada, the ‘Canadiens’, who were
at first the largest population and remained so in Quebec, became a minority
in Canada as a whole. While English Canadians rallied for King and Empire at
the onset of the Great War, French Canadians resisted conscription. As noted
above, Canadian provinces retain several exclusive rights upon which the
Canadian parliament and federal government cannot intrude; and successive
Quebec governments have actively used these prerogatives to preserve and
develop French Canada’s and then Quebec’s cultural distinctiveness.

3.1. The first trends in science communication

The Quebec government brought support to existing learned societies
before taking over science communication efforts in the 1840s, becoming
the impetus for science communication and the development of science
education in general (Chartrand et al., 2008). Yet government activities
remained secondary to the efforts of other groups and individuals until the
pull of industrialisation from the late 1850s. This led to a full reorganisation
of the education system and, from that time on, the sciences were considered
to be a necessary condition for economic and industrial development. The
second industrial revolution, from the late 19th century, was even more
impactful than the first, and prompted the development of vocational
education in Quebec and the creation in Montreal of professional schools
such as the Surveying School (1907) and the School of Forestry (1910), both
affiliated to Quebec City—based Laval University.

In those years, clerics played important and overlapping roles in scientific
research and the diffusion of science. They debated publicly in the exploding
number of short-lived print journals (Carle and Guédon, 1988): Le naturaliste
canadien (1868), La Science populaire illustrée (1886), La Science pour tous
(1891), etc. In parallel, the press followed emerging scientific controversies
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very closely. The Catholic Church retained control over education and
knowledge in general in Quebec, publicly denouncing Darwin’s thesis while
refraining from formally banning it (Chartrand et al., 2008).

3.2. The catalyst of national affirmation

Because of the political and social context in Quebec, World War II had
an impact but it was not the catalyst for science communication as in the
rest of Canada and many other countries. What is now known as the public
communication of science and technology (PCST) started in Quebec in
the interwar period as part of a movement for political, social, economic
and cultural emancipation, and led by Brother Marie-Victorin (1885—
1944). The objective was to refute the dominant Anglophone discourse
that French-Canadians were too ‘Latin’ and Catholic to be scientifically
minded. Vulgarisation not only played a major role to that end, it acquired
its contemporary legitimacy (Chartrand et al., 2008).

The founding of the University of Montreal in 1920 revolutionised Francophone
post-secondary education in Quebec. Science remained secondary and
a majority of graduates were clerics, but it opened administrative and teaching
positions to laymen and also opened the first Faculty of Science. In parallel, as
a way to increase the number of graduates entering the workforce, the Quebec
government created a scholarship program for students wishing to pursue
post-secondary education in France. By ensuring a francophone study and
work environment in Quebec, the conditions were set for the development of
afrancophone scientific community. As secondary education underwent reform
from 1923, scientists such as Brother Marie-Victorin advocated in magazines
and newspapers for greater inclusion of science in the school curriculum.
Supporters of French-Canadian economic nationalism, these advocates argued
that economic and intellectual independence was impossible without the
mastery of knowledge and the control of natural resources (Gingras, 1996).
It is with this specific purpose that the Association Canadienne-Frangaise pour
I'’Avancement des Sciences (ACFAS) [French-Canadian Association for the
Advancement of Science] was founded in 1923 (Gingras, 1994). There is no
English-speaking equivalent in Canada. Five years later, the Institut Franco-
Canadien (IFSC) was founded with the express purpose of improving the
exchanges between Quebec and French scientists.

The Great Depression of the 1930s could have led to the shrinking of already
limited resources and facilities, potentially plaguing not only PCST initiatives
but science education and scientific research in general. However, the active
resistance and mobilisation of the scientific community, notably Brother Marie-
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Victorin, ensured their preservation

and expansion (Gingras, 1996). In

1931, the scout movement-inspired

Cercles des Jeunes Naturalistes (CJN)

[Circles of Young Naturalists] and

the Zoological Garden of Quebec

City were founded. In 1933, the first

genuine ACFAS conference was held

(Gingras, 1994); ascientificexhibition

designed by the CJN attracted

100,000 persons in two weeks; and

the construction of the Montreal

Zoological Garden started. These

events demonstrated the growing

interest of the public in science

and scientific issues. The scientific

community brought its support to

the Union Nationale party during the

1936 election, and its election gave

a voice to the scientific community

and ensured its institutionalisation. ~ Figure 8.3: Brother Marie-
One of the results of the election ~ Victorin circa 1920, photographer
was the establishment of ACFAS as Albert Dum?s. ,

. L. Source: Collection Centre d’archives de

the main structure of the scientific

Québec, Bibliotheque et Archives nationales
community (Duchesne, 1978). du Québec, cote :P1000,S4,D83,PM39.

Yet universities and research institutes did not receive the funding and the
support to match the development of science and the growing numbers of
students. Fundamental research was stifled. In parallel, the Union Nationale
government favoured staunch conservative policies in all domains and upheld
the continued domination of the Catholic Church on educational matters.
Although the 1949 Royal Commission on National Developments in the
Arts, Letters and Sciences recommended financing universities, the Union
Nationale government refused all subsidies, denouncing federal interference
in provincial prerogatives. The 1953 Royal Commission of Inquiry on
Constitutional Problems, called by the Quebec government, made similar
recommendations (Gouvernement du Québec, 1956), but they failed to
meet the demands of the scientific community (Duchesne, 1978).

This period came to be known as the Great Darkness. Growing dissatisfaction
with the situation in Quebec was expressed as early as 1948 by the artist

Paul Emile Borduas (1905-60) in the Manifeste du Refus global [The Global
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Rejection Manifesto], the publication of which was the catalyst for the growing
radicalisation of the movement for secularisation and national emancipation.
The success of PCST, as for other conditions of this emancipation, was seen as
resting on the successful taking and exercising of political power by nationalist
and progressive actors.

3.3. The Quiet Revolution and the pull of independence

The 1960 election of the Liberal Party became the catalyst for the modernisation
of all aspects of Quebec life. Now the State, regardless of the political party
in power, was the motor behind the development of science and technology.
Although individual initiatives remained a significant feature, the role
of the State in the development and evolution of Quebec since the 1960s
(and not least of all in PCST) cannot be understated (Duchesne, 1978).
The 1961 Royal Commission on Education in the Province of Quebec,
commonly known as the Parent Commission, advocated and guided a deep
reform of the education system. Although scientific research was still not
seen as a fundamental issue and the business community wished to tie it
to economic development, the commission prioritised fundamental research
(Gouvernement du Québec, 1965). Although the CJN started to wane, the
government promoted scientific leisure activities, such as science fairs, through
the Conseils du loisir scientifique and the Association des jeunes scientifiques.
In 1962, ACFAS created Le Jeune Scientifique, which remains today Canada’s
oldest and only science magazine for adults. This French-language magazine
was renamed Québec Science in 1970 and is published today. In 1968, ACFAS
created the Conseil de la jeunesse scientifique (Gingras, 1994).

It was not until the 1970s that PCST became a priority for the State.
The lagging of research in Quebec became a critical issue to universities,
the scientific community and the business community. At this time, a large
proportion of Québécois were reaching adulthood. This generation was not
only literate and critical but they were also active participants in the debates
of the time. Independence was the main issue. The Quebec nation had come
of age and, thus, the more nationalist the party in power, the more its PCST
initiatives were aimed at independence. In 1971, the new liberal government
published Les principes de la politique scientifique du Québec [The Principles
of the Quebec Science Policy] (Gouvernement du Québec, 1971), which
emphasised fundamental research and science training. The same year, an
interdepartmental committee on science policies was set up, followed in 1972
by the Science Policy Council. In 1974, ACFAS set up the Fédération du loisir
scientifique (Gingras, 1994). During those years, a new generation of science
communicators and journalists came of age, which notably manifested itself
with the renaming of the Le Jeune Scientifique to Québec Science (1970).
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With the 1977 election, the Parti Québécois government prepared for
independence, imposing French as the only official language in the Province.
The Quebec branch of the CSWA broke away to reorganise itself as the ACS.
A new press agency solely dedicated to PCST was founded the very next year,
Agence Science-Presse, launching its own science magazine: Hebdo-Science.
The Parti Québécois launched the most thorough reform of education and
PCST to date. In 1978, the government published a white paper on cultural
development (Gouvernement du Québec, 1978); in 1979, a green paper on
science policy (Gouvernement du Québec, 1979); and, in 1980, another
white paper entitled Un projet collectif: énoncé dorientations et plan daction
pour la mise en oeuvre d'une politique québécoise de la recherche scientifique
[A Collective Project: An Orientation Statement and Action Plan for the
Implementation of a Quebec Scientific Research Policy] (Gouvernement du
Québec, 1980). In this last paper, the government announced a significant
allocation of resources for university and industrial research and the
sponsorship of vulgarisation and scientific leisure, including a Maison des
sciences [House of Science] to be built in Montreal. In the same vein, the
Semaine des Sciences [Science Week], the Petits débrouillards movement and
the magazine La puce a ['oreille (1982) were launched. In 1981, the Conseil
du développement du loisir science [Science Leisure Development Council]
replaced the ACFAS-promoted Conseil de la jeunesse scientifique. However,
to the great disappointment of the Parti Québécois government and the
nationalist intellectuals, the Quebec electorate rejected independence by
a large majority in the 1980 referendum.

3.4. The 1980s economic crisis and the neoliberal shift

In the 1980s, Quebec felt the full thrust of the economic crises that had been
brewing since the mid-1970s. From 1982 on, governments around the world
wete compelled to improve their countries’ competitiveness through reform.
The Parti Québécois was no exception. In this new context, and at the behest
of the OECD (1980, 1981), the reform of PCST and its promotion was seen
as crucial to what the Parti Québécois government called the ‘technological
turn’ (Gouvernement du Québec, 1982). Now State policy would promote
PCST for economic growth, regardless of the party in power, and often to the
detriment of other ends (Pitre, 1994).

Contrary to what may be expected, there was little to no direct influence
of ideas coming from the American tradition of ‘scientific literacy’, British
‘public understanding of science’ or French ‘culture scientifique, technique
et industrielle’, which were all emerging in parallel. In fact, it was the
development of PCST in Quebec that influenced the development of PCST
in France during those years (Santerre, 2008).
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Without doubt, the 1980s were the high point of State intervention in PCST:
the State published a number of official papers promoting PCST and enacted
numerous policies aimed at supporting, developing and providing resources
for PCST. In 1983, the Ministry of Higher Education launched a program
designed to support the development of PCST and, in 1985, the ministry itself
was reorganised as the Ministry of Higher Education and Science. Although
the government put a stop to the creation of a Maison des sciences et des
techniques, it published in 1986 a report entitled La diffusion de la culture
scientifique et technique au Québec [Science and Technical Culture Diffusion
in Quebec] (Gouvernement du Québec, 1986), and in the following year it
inaugurated an International Science Fair, an exhibition entitled /mages du
Sfutur [Images of the future] dedicated to high-tech applications in the arts,
and Expotec, a yearly exhibition on a science topic.

The year 1988 was particularly momentous. First, the government published
the Enoncé dorientations et plan de développement de la culture scientifique et
technique au Québec [Policy Declaration and Development Plan of Science
and Technology Culture in Quebec] (Ministere de 'Enseignement supérieur
et de la Science, 1988), which identified as the main dissemination channels
educational institutions, media, leisure, exhibitions, science camps, museum
institutions and interpretation centres. Second, the city of Montreal launched
its first Cultural Municipal Policies in science, technology and heritage. Third,
the government started to support PCST magazines in order to consolidate
this new sector and to help new magazines establish themselves. Fourth,
the government set up programs to sponsor national (i.e. Quebec-based)
PCST organisations and major national PCST events: Agence Science-
Presse, La Société de la Semaine des sciences and, from 1992 on, the Festival
du international du film scientifique [International Science Film Festival]
and the Expo-sciences panquébécoise [Panquebec Science fair]. Fifth, the
government created support programs for temporary and traveling science
and technology exhibitions. Finally, the Musée de la Civilisation [Civilisation
Museum] was inaugurated in Quebec City.

The first half of the 1990s was especially dynamic as well. In 1992, an internal
government document entitled Les défis de la culture scientifique et technique au
Québec [Challenges of Science and technical culture in Quebec] (Ministere de
I'Enseignement supérieur et de la Science, 1992) acknowledged the existence
of PCST infrastructure and made recommendations to make science learning
more attractive, stimulate the involvement of scientists, promote a positive
image of science, increase the resources of local organisations and promote
the collaboration of existing public networks. Among notable events were
the transformation of the Semaine des sciences into the Quinzaine des sciences
[Science Fortnight] and the renaming of the Société de la Semaine des science to
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Société de la promotion de la science et de la technology, and the enlargement of
its mandate. The Petits débrouillards movement rapidly expanded and spread
internationally, not only to Francophone countries, but also to the Czech
Republic and Slovakia as well (Les Petits Débrouillards, n.d.). The launch
of Les Petits Débrouillards book series and the inauguration of the Montreal
Biodéme, an indoor zoo with the recreation of natural habitats, all happened
around that time.

The fiscal year of 1994-95 saw the opening of the Montreal Biosphere
(an environmental museum), the Botanical Garden Complex (a botanical
and entomological museum), the Armand Frappier Museum (a human
health museum) and the Cosmodome (a space museum). The same year, the
government published a report on the importance of PCST entitled Miser sur
le savoir [Bet on Knowledge] (Gouvernement du Québec, 1994). The third
(and largest to date) international conference of the PCST Network took
place in Montreal alongside an international science exhibition, with exhibits
coming from world-class institutions and with the support of both the federal
and provincial governments. This conference became the basis for the first
global survey of science culture: When science becomes culture: World survey
of scientific culture. Finally, in 2000, the Montreal Science Centre or, more
accurately, the Interactive Science Centre (iSci), was inaugurated.

And yet, at the turn of the 1990s, neoliberalism and its state counterpart, new
public management, finally took precedence over all other priorities of the
State. Asaresult, PCST wasleft to individual, associative and community actors
while the State largely disengaged itself. In 1994, the Science Development
Directory was transferred from the Ministry of Education to the Ministry of
Commerce, Science and Technology. The next year, the narrow defeat of the
second referendum broke the momentum for independence and, with it, for
state- and nation-building. The government still ordered a number of studies
on the state of PCST in Quebec at the turn of the 2000s (Gouvernement du
Québec, 2002a, 2002b), but the State ceased to be the main driving force
behind PCST. The last study ordered by the Quebec government on PCST
was published in 2004 (Gouvernement du Québec, 2004).

4. The future for modern science
communication in Canada

Recent surveys of Canadian science communicators identified though Twitter
and Instagram show that, compared to traditional science communication
professionals, social media communicators are younger, paid less (or not at
all) for their science communication activities, and have been communicating
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science for fewer years than other kinds of science communicators (Riedlinger,
Barata and Schiele, 2019). They are more likely to have a science background
(rather than communication, journalism or education background) and are
less likely to be members of professional associations. These communicators
tend to be based in Ontario, Quebec and British Columbia, and communicate
with each other through their own informal networks. Canadian social media
science communicators are primarily located in the provinces identified
by Schiele and Landry (2012) as the most prolific regions for science
communication in Canada, where Canada’s most prestigious and traditional
universities are located, and where the bulk of Canada’s population is
concentrated. While some science journalists and communicators in Canada
mourn the perceived loss of control over science communication as a loss
of quality and accuracy, others welcome digital technology for the public
engagement potential it offers. For example, Canadian science Instagram
communicator Samantha Yammine was recently criticised in a Science
magazine op-ed piece for trivialising scientific endeavours on social media
(Wright, 2018). However, supporters of Yammine argued that she was
successfully responding to the Instagram medium in her communication
(see, for example, Lougheed, 2018; Marks, 2018). Science has subsequently
published an article by Yammine and other social media communicators
on the benefits of social media for science communication (Yammine,
Liu, Jarreau and Coe, 2018). Social media platforms are allowing space for
sociopolitically motivated communicators in Canada to work productively.
The impact of these social media science communication efforts is difficult
to assess; yet open science for consensus building and support for science in
society efforts are needed in Canada now more than ever.

Canada has seen increased investments in science as described by the
Naylor Report and the Global Young Academy, but science communication
and outreach efforts are still needed to support science culture nationally
(Boon, 2017a). Funding for activities happens at the federal level through
agency funding; however, Canadian scientists, science communicators
and science policymakers have criticised some recent initiatives for being
primarily aimed at youth rather than adults, supporting mainly traditional
and established organisations rather than innovative science communication
initiatives, and having limited connection with the current and broader
community of science communicators in Canada. While some science
communicators are actively advocating for greater institutional support
for a wider range of science communication initiatives (see Boon, 2017b),
governments and scientific communities have been slow to respond.
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Austerity continues to dominate public policy in Quebec, and science culture
has ceased to be a priority. The Society for the Promotion of Science and
Technology dissolved in 2010 and State-sponsored PCST in Quebec has come
to an end. PCST actors and networks in Quebec persevere although they face
difficuldies in achieving an online presence in a global, yet overwhelmingly
Anglophone, social media environment. However, the European Union
program Horizon 2020 may very well encourage a new period of renewed
government interest in science communication.
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Event Name Date Comments
First interactive The (traditional) Canada | 1967 1969: The Ontario Science
science centre Museum of Science and Centre opens in Toronto.
established. Technology in Ottawa This was more interactive
First national (or Science fairs in 1959 2008: Science Rendezvous
large regional) Winnipeg, Edmonton, is now the largest science
science festivals. Toronto, etc. festival in Canada
Association of Canadian Science 1970 1977: The Association des
science writers Writers Association communicateurs scientifiques
or journalists or (CSWA) formed. Now de Quebec (ACS) formed
communicators. renamed (SWCC)
First university A graduate diploma 2005 2008: First undergraduate
courses to by Science North and degree at Mount Saint
train science Laurentian University Vincent University, Halifax
communicators.
First master’s First master’s thesis by 1984 1997: The English-language
students in science | Suzanne Champagne, master’s by Chantelle Bita
communication to | Faculty of Social Kudsi at McGill University,
graduate. Sciences, Laval Montreal
University
First PhD students | First French-language 1978 1987: Canada'’s first English-
in science PhD was Bernard language PhD: Chris Dornan,
communication Schiele, Faculty of Communications Program,
graduate. Education, University McGill University, Montreal
of Montreal
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Event Name Date Comments
First national Conference Association | 1933 1971: The first annual
conferences Canadienne Francaise meeting of the Canadian
in science pour I'’Avancement des Science Writers’ Association
communication. Sciences
National National science and 1987 2007: A federal strategy to
government technology strategy foster a culture that values
programs to (InnovAction) released entrepreneurship and gets
support science Canadians excited about
communication. science
First significant Symons Royal 1975 1980: Quebec government
initiatives or Commission on Canadian white paper, Un projet
reports on science | Studies acknowledges collectif, plus other reports
communication. the role of science in 2014: Academies report,
society in Canadian Science Culture
culture
National Science Semaine des Sciences 1980 1990: First National Science
Week founded. [Science WeekK] launched and Technology Week
in Quebec
First significant Radio-College at Radio- | 1941 1975: Quirks and Quarks airs
radio programs on | Canada on CBC Radio
science.
First significant CBC's Nature of Things | 1960 1960: Fernand Séguin hosts
TV programs on airs on television Aux frontiéres de la science
science. 1979: David Suzuki hosts
The Nature of Things
First awards The Canadian Science 1973 1981: The Fernand-Séguin
for scientists or Writers Association scholarship to encourage
journalists or (CSWA) launched the young science journalists
others for science | Ortho Award for print 2001: NSERC Awards for
communication. science journalism Science Promotion
Date hosted a Third PCST conference | 1994 2004: The 4th World
PCST conference. | held in Montréal, ‘When Conference of Science
Science Becomes Journalists in Montreal
Culture’ 2017: ‘Science and You’
Conference in Montréal
Other significant Report by Orest Dubas 1973- | 1989: Edna Einsiedel
events. and Lisa Martel, Media 75 conducts surveys on public
impact: A research perceptions of science
study on science
communication
The first consensus 1999
conference held on the
topic of food safety
The Canadian Science 2010

Media Centre opens
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Science popularisation
on the road forever

Yin Lin and Li Honglin

This chapter outlines modern science popularisation across a span of nearly
70 years. The authors take the timeline as the guide, unfolding the story of
modern science popularisation development in three stages. Considering the
predominant role that the Chinese government has played, this chapter puts
more emphasis on government policies and guiding principles for science
popularisation and the effects they have brought about.

1. Sailing: The starting point and context
of modern science popularisation in China
(1949-78)

Since the late 19th century, science was integrated into Chinese culture,
but this changed radically in 1949 with the founding of the new China.
Before 1949, science was invited to China by a small number of groups and
oriented towards the elite,! which opened the door for science and science
popularisation in China (Ren, Yin and Li, 2012). After 1949, science
popularisation in China started to be institutionalised, with the government
as the main driving force and the public as the target. This closely related to

1 There are two main ways and stages for science entering China. One is Western missionaries
spreading Western science and technology to Chinese scholar-bureaucrats along with Christianity
before the 20th century. The second is the new culture movement in the early 20th century when
Chinese avant-garde intellectuals advocated democracy and science and promoted establishing
many science and technology associations within the intellectuals’ communities with the purpose of
developing scientific research and popularisation to save the country.
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the specific political, economic and cultural background at that time. This
government-led model has contributed to the rapid development and success
of science communication in China (Office for Implementing the Action
Plan, 2018), though with many problems.

1.1. The institutionalisation of science popularisation
in China

When the People’s Republic of China (PRC) was founded in 1949 there were
a thousand things to be done, and science popularisation was located in a
specific context. On the one hand, science and technology attracted worldwide
attention during World War II, and the Chinese government and elites were
fully aware of its importance for national development and international
competition. On the other hand, the new China faced multiple development
dilemmas: in politics, it was important to consolidate power and stabilise social
order; in the economy, it was urgent to achieve industrial developmeng in
culture, it was necessary to improve people’s education levels and eliminate
feudal superstitions. All of this greatly strengthened the position of science and
technology, regarded as important means to achieve economic development,
promote social stability and enlighten the people. The government, scientists
and the public were full of expectations for science and technology, especially
the public that maintained a high level of interest in scientific knowledge.
“There has never been such urgent demand for science in China as today ...
Scientists, technicians, skilled modern workers and literate farmers are needed’
(Guo, 1950). These demands provided internal impetus for the development
of science popularisation.

In such a context, science popularisation in China developed rapidly. It changed
from government-led to government-driven, with the driving force being a
combination of government, and science and technology associations.

1.1.1. Government-leading mode: The Science Popularisation
Bureau of central government

In September 1949, scientists suggested that we should ‘work hard to
develop natural science so as to serve the construction of industry, agriculture
and national defense. Encourage scientific developments and inventions,
popularise scientific knowledge’ (Chinese People’s Political Consultative
Conference Committee, 1949). This was written into the Common Program
of Chinese Peoples Political Consultative Conference (taken as the temporary
constitution). Taking this as the key tenet, the central government set up the
Science Popularisation Bureau (SPB) in November 1949 to explore science
popularisation in China. That began the government-leading mode of science
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popularisation, in which resources were managed by administrative means.
After two years exploration and practice, when workers, farmers and cadres
were the main target, and lectures, exhibitions, book editing and technical
training were the main forms, it was realised that ‘it is not enough to rely on
the government alone. There must be mass organisations, and the scientific
community and all sectors of society mobilised to form a mass science
popularisation campaign’ (Zhang, 2001). ‘It’s not necessary to have a special
science popularisation institution in government, and the new science
popularisation association could undertake its work’ (China Association for
Science and Technology, 2002). Thus, the SPB was disbanded in October
1951, and the government-leading mode of science popularisation with an
administrative bureau in charge came to its end.

1.1.2. Science popularisation mode ‘driven by government,
operated by associations’: The establishment of CAST

In August 1950, the Chinese Natural Scientific Representatives’ Conference
convened in Beijing. At the conference, the National Federation of Natural
Science Associations and the National Association for Science and Technology
Popularisation came into existence, with the former taking scientific research
development as its core task, and the latter taking scientific knowledge
popularisation. It was pointed out that scientists should serve the people
and national economy, and science associations should coordinate their
work towards national economic and cultural construction. In September
1958, the National Federation of Natural Science Associations and National
Association for Science and Technology Popularisation merged into one
organisation named China Association for Science and Technology (CAST),
to adapt to the scientific and technological innovation movement in the
Great Leap Forward,? and satisfy public demands for science and technology.
CAST began to take on the responsibility of popularising science in China
and the political function of participating in the political consultation system
of the Chinese Communist Party (CPC) as a people’s organisation. The
responsibility was closely related to the political function.

At that time, the model for science popularisation in China was ‘driven by
government, operated by associations’, and the institutionalisation of modern
science popularisation was set (Yin, 2008). China’s science and technology
associations and science popularisation entered a new era. Lots of local science
associations were established in provinces, cities, autonomous districts,

2 ‘Great Leap Forward’ refers to the nationwide movement in China from 1958-60. Unrealistic
economic production plans were made and put into effect despite of the low productivity level at
that time.
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counties, industrial and mining corporations, enterprises, communes,
schools and units. They were initiated by scientists under the guidance of the
government to promote scientific research and popularisation. A large stable
network for science popularisation was formed and carried out by government
and science associations at national or local levels, pushed forward by the
combination of government administration and associations (Shen, 2002).

1.2. Formation of the top-down mass science
communication model

Through continuous exploration, China had formed a top-down, large-
scale and mass-oriented science communication mode. During this period,
China’s science popularisation was ‘combined with production, combined
with reality and make every effort to be extensive’, and ‘serve[d] production
through vigorously mass scientific and technological professional activities’
(Deng, 2008). “The science popularisation first must be a massive movement
Y4 must accommodate the urgent demands then and there % must be
concentrated rather than dispersed so as to get better effects’ (Zhang, 2001).

These mass science popularisation activities could be divided into two levels.
The first was an anti-illiteracy campaign, popularising basic knowledge of
natural sciences to the public and encourage them to know science and learn
science. The second level focused on the state and the actual conditions of
industrial and agricultural production, popularising practical knowledge
and imparting skills training to raise productivity. The latter, in particular,
was the focus of science popularisation in China during this period. For
example, 1959 to 1961 were continuous lean years in agriculture in China
due to unrealistic economic production plans, bad seasons and poor farming
techniques, and the country suffered severe food shortages. In this context,
CAST took ‘serving agriculture as its long-term principal task’ (Deng, 2008),
and organised staff to help farmers with experimental activities. It performed
agricultural science popularisation and training, and played an important
role in supporting national industrial and agricultural production. Science
popularisation was developing from basic knowledge popularisation to the
combination of basic knowledge popularisation and technology promotion,
and with practicality as its core concern.

Forms of science popularisation were mainly speeches, lectures, broadcasts,
exhibitions and periodicals and magazines (i.e. popular forms that could
directly connect to people). The statistic showed that there had been 72
million speeches, 170,000 exhibits and 130,000 films and slides during the
period 1950-58, with an attendance of 1 billion (Ren and Zhai, 2012).
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Science in the media was dominated by popular science books, followed by
periodicals and newspapers. Statistics of the National Bibliography® from
1949 to 1965 listed 24,036 popular science books. Basic knowledge of
natural science accounted for about 9 per cent, medicine and health care
11 per cent, transportation 40 per cent, agriculture and forestry 37 per cent,
and children’s books about 3 per cent (Liu, 2010). Science popularisation for
agriculture and industry were also important categories for popular books.
The 100,000 Whys series created a miracle in Chinese popular science book
publishing, introducing scientific knowledge in the form of questions and
answers on common natural phenomena in daily life. From 1961 to 1964,
5.8 million copies were published. By 1978, over 10 million copies had been
printed and they became best-selling popular science books. There were two
main reasons: a lot of scientists got involved in revising the series to increase
the readability; and the education level for all was generally low and 700,000
Whys could be easily read by both adults and teenagers. Most important, of
course, was the Chinese public’s hunger for scientific knowledge.

At the same time, science periodicals, magazines and newspapers for the
public developed fast. By 1965, the number of popular science periodicals and
magazines had grown from less than 10 in the early days of the new China to
55 (Liu, 2010): Knowledge is Power, Amateur Astronomer, Aviation Enthusiasts
and Aerospace Knowledge are examples. In 1958, 19 local associations for science
and technology launched science and technology newspapers. Closely following
the national political and economic development situation, these newspapers
communicated basic knowledge to the public and became quite popular.

Radio and television were welcomed as new forms of communication and loved
by the public. In September 1949, Bei Ping XinHua radio station (renamed
China National Radio in December 1949) established the first popular
science radio program in China, Popular Natural Science Lecture. The broad
direction was to ‘popularise science education, broadcast all sorts of natural
science common sense systematically’, and the program committed ‘service
to production and construction; improve the scientific and technological
knowledge of the audience; propagate dialectical materialism and helping the
audience to establish Marxist world outlook; popularise physiological health
knowledge’ (Liu et al., 1991). In 1953, on the basis of the earlier Popular
Natural Science Lecture, China National Radio launched the program Science
Knowledge, which established the model of science broadcasting in China. Since

3 The National Bibliography is the only yearbook catalogue in China. It has been compiled year
by year since 1949 and purports to be a comprehensive enumeration of all books published in that
year. It is a necessary reference book for publishing houses, libraries, information materials, scientific
research and teaching departments.
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then, radio stations successively launched science radio programs, forming a
huge popular science radio network covering a vast area. According to China
National Radio, popular science programs had a great impact on listeners. By
1966, Science Knowledge was one of the top 10 programs.

In 1960, China established the first science TV programs Scientific Knowledge
and Medical Consultant, aiming to ‘spread basic knowledge and serve life and
production’ (Yang, 1998). The programs usually asked scientists to impart
scientific knowledge to the audience, and the topics generally involved people’s
daily production and life, such as ‘electric shock first aid’, ‘the use of houschold
appliances’, ‘breeding the long-haired rabbit’ and so on. Although the form was
relatively monotonous, it laid a foundation for the development of science and
education TV programs. The social influence of early TV science programs was
limited, mainly because Chinas TV infrastructure was inadequate and people
could not afford expensive TV sets. However, TV became a ‘teacher’ to impart
knowledge, providing the psychological conditions for the audience to respect
and accept the programs unconditionally.

1.3. Discussion and reflection on the
governmental position

Science popularisation in China during this period followed a typical
governmental position. As in other countries, the public was regarded as
needing to be educated and informed (Liu, 2004). To some extent, the
government could justify using this approach: the deficit model of science
communication was applied to China and succeeded (Fan, 2004). In 1949,
the illiteracy rate of the Chinese public reached 80 per cent, and feudal
superstitions and pseudoscientific beliefs were very common. The public
was very homogeneous: lack of scientific knowledge, scientific attitude and
scientific spirit, but holding a general attitude of love and support for science
and technology and expecting to improve their living conditions through
science and technology. The government recognised the urgent needs of the
public and the benefit of using the ‘deficit model’ approach (Lewenstein,
2003) to popularise science, eliminate scientific illiteracy and help the public
understand the world. The government concentrated resources and power
as well as its organisational and social mobilisation ability to promote the
establishment of science popularisation. This laid a foundation for its long-
term development.

This government position also posed problems. First, the political environment
played a decisive role in the development of science popularisation. Science
popularisation had not concerned itself with the environment or laying
a foundation for sustainable development, and political turbulence would
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have a substantial impact on it. During the ‘cultural revolution’ from 1966
to 1976, science popularisation in China was almost at a standstill. Second,
from the standpoint of the government, science popularisation had an
pragmatic aim of political construction and economic development. It paid
more attention to natural science knowledge, practical technology, and skills
training than scientific attitude and scientific spirit. The target groups for
science popularisation were workers, farmers and civil servants, while teenagers,
as important talents for future development, did not receive much attention.
Furthermore, as important actors in science communication, scientists failed to
play their roles fully. For political reasons, intellectuals and scientists were often
at a loss about what to do. During the ‘cultural revolution’, a large number
lost their jobs and their enthusiasm for science popularisation. For a long
time afterwards, intellectuals and scientists were cautious, and their motives
and positions in science popularisation were suppressed or covered up, and
this hindered its development. The individual attributes and expressions of the
public were often neglected, and science popularisation found it difficult to
meet the personal and diversified needs of the public.

2. Developing: Upspring of multiple
communication forms (1978-2006)

At the National Science Conference of March 1978, the paramount leader
Deng Xiaoping addressed the principle that ‘science and technology are
productive forces’. This aroused the enthusiasm of scientists, technologists
and educators and stimulated their passion. This was a turning point and
ushered in a new stage for science popularisation.

For nearly 30 years, science popularisation as a term has been consolidated
in the social culture and accepted by lay people. They are willing to spend
time in visiting science museums, opening laboratories in universities and
joining in activities during the National Science Popularisation Day (known
as the Science Festival). They accept science as part of their cultural life and
important in changing their lives. There are now more options for science
engagement to choose from: as well as television, magazines, books and
public lectures, on-site activities and interactive communication began to
emerge. By 2000, as science popularisation become more visible as a social
and cultural behaviour, science communication research emerged as a subfield
of science and technology studies in China and gradually became a relatively
independent domain of research (Xu, Huang and Wu, 2015).
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2.1. Science popularisation infrastructure: From the
first S&T museum to a system of S&T museums with
Chinese characteristics

Represented by the opening of Bengbu Science and Technology Museum
(1984) and the last-stage project of the China Science and Technology
Museum (1988) in the 1980s, the first science and technology museums
in China emerged. Defined as ‘comprehensive multifunctional places to
hold science and technology activities', they served as places for exhibitions,
science education and communication, S&T training and consultation, S&T
activities for youth, etc. (Cheng, 2014).* But the education function of S&T
museums was weak and, by the end of 2000, only 11 out of more than 320
S&T museums took exhibition education as their predominant function
(Zhu et al., 2011).

The science popularisation investments and venues could not meet the
demands in different regions for a considerable time due to general economic
conditions. Nor could residents in outlying regions and remote rural places
afford to go to cities to visit museums because of the geographical and traffic
conditions. In order to satisfy demands of districts that could not afford to
construct S&T museums, or those that could afford neither exhibits nor the
maintenance of museums even if they had the buildings, CAST launched
the Science Wagon project in 2000, sending science exhibits to villages as
travelling displays. By the end of 2012, more than 600 science wagons have
provided travelling exhibitions at 90,000 sites.

CAST started another project named Mobile Science Museums in 2010,
sending science popularisation exhibits, show boards, video materials and
scientific experiment tool kits to small cities and counties on demand.
These exhibits can be displayed anywhere appropriate for public visits, not
necessarily in museums. Grassroot infrastructures for science popularisation
had been constructed to expand the coverage of the public science
popularisation service. By the end of 2010, there were 212,500 science
popularisation galleries, 68,000 science and technology popularisation sites
in urban communities and 370,000 in rural villages (Ministry of Science
and Technology, 2010). In addition, since the creation of the China Digital

4 The functions and tasks of S&T museums were defined as ‘comprehensive multifunctional
places for science and technology activities’ in both the work report and the Proposed Regulations
on Management of S&T Museums issued at the Symposium for Management of S&T Museums
in May 1989 (Cheng, 2014).
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Science and Technology Museum (CDSTM) in 2006, more than 40 S&T
museums have constructed a sub-website of CDSTM. Some have science
popularisation columns on their websites, forming a platform for the public.

The different layers of science museum resources use the design concept of
a ‘modern S&T museum system with Chinese characteristics’ (Cheng, 2014),
to meet different public demands in regions with unbalanced economic,
educational and cultural levels. The China Science and Technology Museum
is the central designer and allocates exhibition resources in the national
museum system. It provides S&T education and demonstration services for
people visiting the museum in Beijing, and duplicates its resources and sends
them to remote places. Similarly, the large and medium-sized museums in
provincial capitals provide services for local citizens and the small museums
that cannot afford to update their exhibitions regularly. The mobile science
museums and science wagons radiate out across the country. In remote places,
galleries and rural libraries are like S&T information distribution centres. For
netizens there are digital S&T museums. Most S&T museums’ materials are
shared and cyclically utilised: larger museums provide small grassroots centres
with technical services such as exhibition content and personnel training.

Businesses also began to pay attention to science popularisation. The China
Aerospace Industry Corporation established the China Youth Space Science
Popularisation Fund; the Sony Corporation set up the first experiential S&T
museum in Asia, Seek Dream in Sony at the Oriental Plaza in Beijing; the
Shenyang Aircraft Industry (Group) Co. Ltd. created the Aviation Science
Exhibition Area; the Qingdao Haier group established an open S& T museum.
The categories and layers of the science popularisation infrastructure system
have become multidimensional.

2.2. Public-engaging science popularisation activities

Besides science communication in museums, activities like S&T Week,
Science Popularisation Day, S&T festivals and so on were reaching more
people. For example, activities implemented by larger cities in China in 1994
ran for two months with more than 40 cities participating. The International
Week of Science and Peace, and summer camps like World Population Day,
World Environment Day and International Ocean Year, all attract extensive
participation. CAST launched 85,000 science popularisation activities
from 1995 to 2000, with an attendance of more than 70 million (China
Association for Science and Technology, 2002). The following activities have
the most extensive influences:
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* Science and Technology Week: mass S&T activity approved by Chinese
government in 2001 and carried out nation-wide in the third week of
May. The organising committee comes from 10 or more departments and
organisations like the Ministry of Science and Technology, the Propaganda
Department of CPC Central Committee, and CAST.

* National Science Day: science popularisation activities held initially on
29 June 2003 by CAST for the implementation of the Law of PRC on
Science and Technology Popularisation to celebrate its anniversary (NPC,
2002). The date was changed to the third weekend in September in 2005,

so that all people (especially students) could participate.

2.3. Further development of the institutionalisation
of science popularisation

In the period 1978-2006, science communication and popularisation
experienced great development. At the macro level, it was the urgent demand
for science and technology development that drove progress, and the rapid
development of science popularisation was closely supported by the policies
of the Chinese government.

With the development of the socialist market economy in China in the 1990s,
the importance of science popularisation increased as all areas had urgent
demands for science and technology. At the Fourth National Representative
Conference of CAST in 1991, Jiang Zemin, then the General Secretary of
CPC Central Committee, pointed out that the economic growth of China
should rely on science and technology development and the promotion of
workers’ scientific literacy. This was a major requirement for reinforcing
science popularisation work in China. It was proposed in the work report by
CAST to CPC Central Committee in 1993 that:

Science and technology popularisation is a public activity involving
the whole society. There should be laws to regulate its importance,
status, tasks, as well as the rights and duties of government, social
entity and personnel on it. We suggest that the Law of the Peoples
Republic of China on Popularisation of Science and Technology should
to be formulated and issued. (Cui, 2010)

Since it takes a long time to produce a law, the Instructions on Strengthening
Engagement in Science and Technology Popularisation (hereinafter the
Instructions) was issued by the State Council on 5 December 1994 to give
instructions for the general principles, central tasks and main measures of
science popularisation (Central Committee of the Communist Party of China
and the State Council, 1994). The idea was to put science popularisation on
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a strategic level for the country. It was the first programmatic document on
science popularisation issued jointly by CPC Central Committee and State
Council after the founding of the new China and the document guiding
science popularisation work before the issue of the Law of PRC on Science and
Technology Popularisation (NPC, 2002).

Facing the challenges of science popularisation losing its priority among
some local governments and superstitions gathering strength since the
1980s, the Instructions call for the governments at each level to place science
popularisation on their working agendas. Science popularisation engagement
was to be included in the State’s ninth 5-year plan and in local, economic,
science and technology programs. The construction of science museums,
science centres and public spaces for science popularisation activities were
to be supported. It demanded that sensationalist media reporting on
superstitions and pseudoscience were to be opposed. In this document,
science popularisation is regarded as the approach to advancing the ‘material
civilisation” as well as ‘mental civilisation’ of the nation and an indispensable
way to fostering the new generation (Shi and Zhang, 2012).

The legislation of science popularisation law did not stop at that. Investigations
and research identified the current challenges of science popularisation in China:

1. there is not enough recognition of the strategic status and importance of
science popularisation

2. the administrative mechanism of science popularisation does not work
efficiently due to less smooth coordination between CAST (with its
branches) and the relevant government departments

3. the funding of science popularisation was low and not enough to satisfy
the needs of realistic work

4. there were not enough science popularisation venues and infrastructures
with exhibition and education measures were lagging behind

5. science popularisation organisations were not sound, and the literacy
of working staff was not high (Cui, 2010).

The legislation of the Law of the Peoples Republic of China on Popularisation
of Science and Technology (hereafter the Law) aimed to solve these problems.
The Law has six parts and 34 items, stipulating ‘science popularisation is
one of the long-term tasks of the nation’; and that government departments,
social organisations, enterprises and institutions ‘should carry out science
popularisation’. In the Law, words like ‘the country supports ... science
popularisation’ and ‘the country protects ... legal rights’ appear many times,
bringing the importance and legality of science popularisation to national
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attention. It is stated that while CAST is the main social force undertaking
science popularisation, the administrative S&T departments of the State
Council should be responsible for compiling work plans at national level
and pushing the work forward by issuing guiding policies and supervision.
On the whole though, CAST is responsible for the implementation and
organisation of science popularisation. The Law gives macro guidance on the
duties of different institutions. In the third chapter, ‘Social Responsibilities’,
guidance is given to educational institutions, schools, S&T museums,
mass media, enterprises and other related entities. It is written that:
‘Kinds of rural economic organisations, agricultural technology spreading
insticutions and rural technology associations should perform scientific
and technological knowledge popularisation when spreading advanced and
applicative technologies to peasants’; and ‘Enterprises should perform science
popularisation in their technological innovation and technician trainings,
establish and open science popularisation venues and infrastructures to
public if condition allows’.

Funding is crucial. If there is a shortage of funds, the Law would lack force
and difficulties in science popularisation could not be settled. It is regretful
that the LZaw does not give a clear plan on levels of funding. Unprecedentedly,
though, the Law includes science popularisation funding in the national
financial budget and requires the financial investment level to be gradually
increased. This provides a legal basis for the budget and is considered a great
step forward. According to the CAST Statistical Yearbook, the funds in 2000
and 2001 were ¥1.365 billion (about US$200 million) and ¥1.683 billion
respectively, while in 2002 and 2003 it was ¥2.537 billion and ¥2.650 billion
respectively (China Association for Science and Technology, 2000, 2001,
2002, 2004), reflecting strong support.

Science popularisation during this period reached a new national level because
of government attention to the development of S&T. Institutionalisation
became more consolidated because of legislation and policymaking.
Consequently, the consciousness and capabilities of social organisations
for science popularisation have been stimulated and fostered. Science
popularisation infrastructure increased, the science media was well funded,
large-scale science popularisation activities have been carried out, more social
forces and materials have been invested, and more members of the public are
benefiting.

The model of government as the ‘pushing hands’ has its pros and cons.
The investment in science popularisation is huge but the engagement
of public and science community in a real sense is questioned by some
researchers. They usually criticise the ‘deficit model” approach standing behind
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popularising science and appeal for more ‘constructive’ involvement from
different stakeholders of S&T (Jia and Liu, 2014). Although the policies have
promoted the social recognition of the importance of science popularisation,
there is usually a lack of follow-up regulations that make sure the policies work
in practice (Chen, 2015). But at this stage, science popularisation activities
have been merged with the social life of Chinese citizens via many channels
and things are shifting from serving national economic development to a
more independent domain, both in the sense of a national strategy and in the
form of cultural life.

3. Current and future: Social mobilisation
and participation (after 2006)

Social media platforms are gradually replacing traditional media like books,
articles and TV programs. The young generation are accustomed to receiving
S&T information via cell phone apps like TikTok, Quick and WeChat news.
Science popularisation is often combined with entertainment.

Since science and technology not only impact the economy and society, but
are also embedded in the daily life of people; their popularisation is leading
people to another understanding of the relationship between S&T and society
in which people are the core concern. They are striving for robust interactions
between the development of S&T and society, to ensure the greatest benefit
to society in the sense of sustainable development. Thus the scientific literacy
of citizens and their atticudes towards the development of science-in-society
relations are becoming very important to science popularisation.

3.1. Outline of the National Scheme for Scientific
Literacy: Network and cooperation

In the past 30 years, science popularisation in China has mainly developed in
a government-driven way, and CAST has been the main body that organised
activities. Since the promulgation of the Law, more and more government
departments and social institutions have devoted themselves to science
popularisation, and a lack of coordination and guidance to the work is
emerging. To resolve the problem, in 2006 the State Council issued the Ouzline
of National Scheme for Scientific Literacy (2006-2010-2020) (hereinafter
referred to as the Outline), which put forward new concepts, guidelines,
plans and measures for the direction of science popularisation for the next
15 years (State Council, 2006). In order to mobilise social participation, a
‘broad alliance and cooperation’ framework has been adopted. More than
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30 national ministries, research institutes and non-government organisations
such as the Ministry of Science and Technology, Ministry of Culture,
Ministry of Finance, Ministry of Agriculture, Ministry of Education, Chinese
Academy of Sciences and CAST have become member units of the Outline.
The Outline is a long-term plan to be promoted in different regions, groups
and stages. The standards of national scientific and technological literacy at
different stages of development, as well as objectives, key tasks and measures
have been studied, and action plans and programs drawn up.

The implementation of the Outline is in the form of action plans and
capacity-building projects. The key social groups include teenagers, farmers,
the urban workforce, leading cadres and civil servants. It is expected that the
improvement of scientific literacy of the key groups will promote that of the
whole nation. Capacity-building projects are targeted at the weak points of
science popularisation, and include projects to improve science education
and training in residential communities, informatisation, infrastructure,
popular science industry and human resource training.

In the 10 years since the issue of the Outline, science popularisation in China
has indeed witnessed a rapid growth in human, financial and material input,
as well as great achievements. For example, according to the data from the
national surveys on civic scientific literacy conducted by CAST, the proportion
of Chinese citizens with basic scientific literacy shows a rapidly growing
trend: from 3.27 per cent in 2010 to 6.20 per cent in 2015, and projected
to grow to 8.47 per cent in 2018 (Office for Implementing the Action Plan,
2018). A simple change of number cannot explain the characteristics of
science popularisation in China, and we still need to look into it from a more
multidimensional perspective.

3.2. Science communicator training

Since these matters became more important, professional training for
communicators and researchers has gained urgency. It can be traced back to
the 1980s when universities began to set up science communication majors,
including training programs for undergraduates, master’s students and a few
doctorates. Most universities focus more on theoretical research aimed at
cultivating students with knowledge of natural sciences, humanities and social
sciences, equipping them with skills of science writing and using the media.
Graduates are mostly science journalists, editors and freelancers involved in
science books and magazines, as well as researchers. However, in recent years,
facing a shortage of science communicators, universities have invested more
in science communication majors. Many universities have increased majors
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and the number of students enrolled and improved the training plans. At
present, most universities have classified science communication majors as
secondary disciplines under journalism, communication and philosophy.

In China’s ‘985 Project’ universities,’ there are two types with professional
education related to science communication. One runs their program
independently, such as Peking University, University of Science and
Technology of China, Beijing Institute of Technology, Hunan University,
University of Chinese Academy of Sciences, Fudan University and China
Agricultural University. The other seeks to cooperate with CAST and other
organisations and includes universities such as Beijing Normal University
and Tsinghua University. The training programs of science communicators in
these universities are mostly for undergraduate and master’s degrees, and only
a few universities have doctoral training programs majoring in philosophy of
science and technology. In local colleges and universities, there are a few like
Zhengzhou University and Zhongyuan University of Technology that also
have master’s programs (Mo, 2006).

In 2012, CAST and the Ministry of Education initiated their training program
for a master’s degree in science communication. Ten key universities were selected
and, for the past six years, they have focused their training programs in science
education, popular science product design and professionals for the science
media, mostly to meet the needs of S&T museums. These programs intend
to use the resources of pilot universities and museums in designing training
programs and materials, sharing teachers and innovating the training model.

Up to July 2017, 571 postgraduates have been enrolled in six pilot universities.
In 2015 and 2016, 306 students graduated from these universities with an
employment rate of 94.38 per cent. They mostly went to enterprises, S&T
museums, primary and secondary education institutions, government
departments, universities and some went on to doctoral degrees. Among them,
14.1 per cent of the graduates went to S&T museums, while 13.7 per cent went
to work in S&T enterprises (Department of Science Popularisation, 2017).

3.3. Science popularisation model

During the first 10 years of the 21st century, many scholars of science
communication discussed and debated the concepts and models of science
popularisation and compared them to developed countries. They believed
that the concept and model in China was something between traditional

5  'This refers to universities that are included in the national plan to be given resources to become
high-level universities.
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science popularisation and the public understanding of science—that
is to say, between the top-down model (which represented the national
standpoint) and the deficit model (which represented the standpoint of the
science community). In some cases, the science communication model shows
the traits of the dialogue model (which represented the standpoint of the
public) (Liu, 2009). It is not easy to give a definitive answer to this question.
In fact, the ideas and approaches of science communication of these three
models are not hierarchically ordered or ranked and are no better or worse
in an absolute sense. They simply focus on different approaches in line with
different communication groups, conditions and objects.

In China today, these three models coexist, and the concept of public
engagement is integrated into policymaking and the concept design of science
popularisation projects and activities. For example, in February 2017, the
Ministry of Education issued new standards for the science curriculum that
made science education compulsory from the primary school. The Ministry
of Environmental Protection approved the ‘Measures on Public Participation
in Environmental Protection’ on 2 July 2015, aimed at providing legal
rights for citizens to get access to environmental information, to participate
in environmental protection and to open channels for social participation
(Ministry of Environmental Protection, 2015). Not only are the government
departments and science associations the main bodies of science popularisation,
more stakeholders are getting involved. The science community and the media
play a more active and influential role. Citizens’ awareness of participating in
science-related social affairs is growing, as shown in the protests of Xiamen PX
project,® debates on genetically modified food and so on.

Compared with the developed countries, Chinese people utilised less
critical thinking in considering what science and technology might bring
to them. However, under the influence of the world campaign of science
communication, the government encourages people to get involved and
requests people to develop their scientific literacy in more sophisticated ways
(Ren, Yin and Li, 2012).

At present, public scientific literacy refers to the following abilities:

* To possess knowledge of scientific content, method, thoughts and ethos.

* To apply this knowledge to resolve practical problems and participate in
public affairs concerning science and technology.

6 In 2007, citizens in Xiamen initiated a series of demonstrations and protests against the new
factory construction of the P-Xylene Project that could be harmful to their health. Several hearings
on this matter have been held with the participation of policymakers, government officials, scientists
and the citizens in Xiamen.
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The multidimensional perception of science and technology and their
functions in society expands the public’s understanding of science and
technology. Chinese people have come to realise the interactive relationship
between science and the world, and the way it changes with a more
comprehensive perspective.

Although public scientific literacy is being given more importance in the overall
development of society by the government, the Chinese science community
seems to fall into a dilemma when it comes to science popularisation. They
usually recognise science popularisation as their social responsibility and an
important part of their job in addition to their research, but not very many
scientists like to communicate what they are doing to the public, especially
when invited to do so in formal channels like TV interviews or newspaper
reports. They prefer to act as ‘informal risk communicators’ in situations such
as conversations between friends, neighbours or fellow travellers, in order to
earn more trust from the public (Zhang, 2015). In May 2016, the National
Conference on Science and Technology Innovation, the General Assembly
of Academicians of Chinese Academy of Sciences and Chinese Academy of
Engineering, and the Ninth National Congress of CAST were held together.
On this occasion, Chinese leaders put forward the statement that ‘science
popularisation should be attached the same importance as that of science
and technology innovation’ (Xi, 2016). As the second largest economy in the
world at present, if China wants to realise the transformation and upgrading
of its economic development, it will not only depend on the driving force of
science and technology innovation but also on the understanding, support
and participation from the public in the process of innovation. To make the
innovation process, economic growth and the public’s quality of life work in
a coordinated and sustainable way, science popularisation can obviously be of
great help. But how to go about this, how science popularisation and science
innovation can really become the two wings of the same bird, how the science
community might be motivated to become powerful and active social actors for
science popularisation, these are the crucial issues to be further studied.
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communication.

Timeline

Event Name Date Comment

First interactive China science and 1988

science centre technology museum

established.

First national The first national June 20083 | Since 2005, the date has been

(or large regional) | science festival was changed to the third weekend

science festival. | held on 29 June 2003 of September every year

An association of | China Science Writers | August May 1988: Chinese Society

science writers Association 1979 for Science and Technology

or journalists or Journalism was established

communicators

established.

First university University of Chinese | 2004 The university then set up

courses to Academy of Sciences a series of courses

train science established the first

communicators. | master’s degree in

education of science
communication

First master’s First master’s students | 2007/1998 | From the late 1990s master’s

students graduated from the students in philosophy,

in science University of Chinese journalism, management etc.

communication | Academy of Sciences took science communication

graduate. as their research direction.
The first thesis on science
communication was in 1998

First PhD There is no formal 1999 Some PhD students

students PhD degree in gained degrees from 1999

in science education of science in philosophy, journalism,

communication | communication management etc., but taking

graduate. in China science communication as
their research direction

First national Conference organised | February Hosted by the Publicity

conference by Ministry of Science | 1996 Department, Ministry of

in science and Technology Science and Technology
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9. CHINA

Event Name Date Comment
National Too hard to identify These were many national
government programs but hard to find
program to accurate records
support science
communication
established.
First significant Instructions on April 1953 | This is the first document
initiative or report | Strengthening the issued by the government
on science Leadership to the in regard to science
communication. | Associations for popularisation
the Popularisation
of Science and
Technology
National Science May 2001 | Occurring in the third week
Week founded. of May
A journal Science Pictorial August
completely or 1933
substantially
devoted
to science
communication
established.
First significant Popular Natural September
radio programs | Science Lecture 1949
on science.
First significant Science Knowledge January
TV programs and Medical 1960
on science Consultant
First awards National Outstanding | 1980
for scientists Popular Science
or journalists Works Award
or others
for science
communication.
Date hosted PCST Working June 2005
a PCST Symposium, Beijing
conference
Other significant | First national press July 1956 | Popular Science Press
events on popular science
publishing
First law on science June 2002 | Law of the People’s Republic

communication

of China on Science
Popularisation
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Stories in the history of science
communication

Sandra Daza-Caicedo, Luisa Barbosa-Gdémez,
Tania Arboleda-Castrilldon and Marcela Lozano-Borda

This chapter describes some of the main events of science communication
during the last 60 years in Colombia. According to some authors, this history
can be traced back to the mid-19th century. However, much research and
archival work is needed to confirm this earlier point of origin. We have chosen
the 1960s as a starting point for two reasons. First, it was the beginning of
the institutionalisation of scientific policy in the country and consequently
of government support to science communication activities. Second, this
period has been widely studied by several authors and its activities have been
documented (Fog, 2004; Lozano, 2005; Daza-Caicedo and Arboleda, 2007;
Hermelin, 2011; Daza-Caicedo and Lozano-Borda, 2013).

We have reviewed official documents (scientific policy, public office for
science communication files, official websites, etc.), as well as consulting
books and papers on this topic. We have considered previous research
including interviews and archive reviews. The history told here relies on
the most visible and central actions and those that have had support from
the government: actions of the Administrative Department of Science,
Technology and Innovation (Colciencias),! which was created in 1968 and
commissioned in 1969 to design and execute the country’s scientific policy as
well as to promote and finance the development of science, technology and
innovation in Colombia.

1 In 2009, this institute changed its name to Administrative Department of Science, Technology
and Innovation. However, since its creation in 1968 it has always been recognised as Colciencias,
which is the term we will use in this chapter.
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Our story has many gaps. For instance, we do not consider science
communication activities carried out by the universities, the main producers
of scientific knowledge in the country. This overlooks some radio and
television stations, magazines and activities that researchers carry out in
co-production with communities. Nor have we accounted for activities of
community organisations, non-government organisations and other socially
based organisations. We offer just a piece of ‘the whole’ history, some stories
in the history of science communication.

The play on words we make between History and stories looks to emphasise
not just the partial character of History, but the fact that science
communication is part of a socioeconomic context, with social actors and
their conflicts, political processes and different comprehensions about what
science and technology mean. In other words, while great events occur—
such as the creation of institutions, science festivals and museums, TV
programs, awards, academic training—there are tensions, excluded actors
and negotiations between stakeholders about the purposes and practices of
science communication. In Colombia there has been a thoughtful debate
on this topic for the last 20 years. As a result, some sectors refer to ‘social
appropriation of science and technology’ (ASCyT for its acronym in Spanish)
instead of science communication.

The meaning of ASCyT has changed over the years. Initially it intended to
differentiate itself from deficit models, but it has been changing as researchers
from different fields (critical studies of communication, social studies of
science and technology, communication for development) conduct research
on the practices, actors and objectives of science communication activities.
Although there is still no agreement on its definition, the academic and
political debate on ASCyT has allowed a critical reflection on its activities
and objectives.

This chapter is composed of three sections. The first one is devoted to
a history of events. We use a set of periods suggested by previous works to give
an account of the changes in public policies as well as in the terminology
used to address science communication. We will go through five different
periods that can be differentiated by the way science communication has
been done and what it has been called. As we cover more than a half century,
the narrative can sometimes get ‘overcrowded’: too many names, institutions,
activities and projects. We encourage the reader to let themselves dig quickly
into this history of events. The second section deals with the szories of science
communication, centred in the debate around the local concept of social
appropriation of science and technology. Finally, we offer some conclusions
that try to summarise the trends of the many diverse actions done in the field
of science communication in Colombia in the last decades.
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1. The history of events

1.1. From newspapers to informal education

In the second half of the 20th century, after World War II, science and
technology (S&T) arose as a promise of development. Latin America
witnessed the emergence of S&T programs intended to ‘modernise’ countries.
Development agencies such as the United Nations, the Organisation of
American States (OEA) and the United Nations Educational, Scientific and
Cultural Organization (UNESCO) offered financial and conceptual support
in the areas of education, science and technology. These agencies and some
intellectuals of the region started promoting the objective of ‘closing the gap’
between the underdeveloped Latin American countries and the developed
wortld by the means of science and technology. This gave birth during the
1960s and 1970s to the National Councils and Ministries of Science and
Technology in various countries, including Colombia (Franco-Avellaneda and
von Linsingen, 2011). The new panorama required the implementation of
technology and knowledge transfer processes accompanied by communication
strategies in the fields of health and agriculture, among others, with the
promise of ‘modernisation’. Such promises set the conditions and interests
for the communication of S&T through the media.

In this context, during the 1960s an enthusiasm and an institutionalisation
of science and technology emerged, including science communication
activities. A series of courses and workshops were held in Chile, Ecuador and
Argentina between 1962 and 1965. In 1967, Ibero-American leaders agreed
on a regional program in which education and scientific and technological
dissemination stood out among the priority objectives (Declaracién de Punta
del Este, 1967; Calvo Hernando, 1999).

In Colombia, the first science communication activities in the 1960s were in
the form of science education. The program Scientific Activities for Youth was
funded by the MIT-Harvard Club of Colombia, the Bank of the Republic
and the Ford Foundation (Posada et al., 1995); and focused on supporting
science teaching and promoting scientific vocations (Fog, 1995).

In 1968, Colciencias was founded as the government organisation in charge
of leading the policy and the development of science, technology and
innovation activities in the country. Two years after that, the Colombian
Association for the Advancement of Science (ACAC) emerged, a non-
profit private organisation whose mission was to create consciousness of the
importance of science, technology and innovation (STI) to society. These two
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events constituted a breakthrough in the history of science communication in
Colombia, as they created the central institutions that have determined the
policies and the dynamics of the field in the country.

Colciencias stated for the first time in an official document (Colciencias,
1971) the necessity to ‘create consciousness on the important social role of
science and technology in the mind of every Colombian’. However, for a long
time the actions to achieve this goal remained focused on science education
for Colombian youth and the program had a very limited budget.

In 1969 another milestone occurred in this history: a round table in the capital
city Bogotd about the value of education, science and culture for national
progress. The event was convened by the Ministry of Education and the
OFA (Massarani et al., 2012). As a result, the Inter-American Centre for the
Production of Educational and Scientific Material for the Press (CIMPEC)
was created. This institution had the important task of producing scientific
and technological material for the media in Colombia and all other member
countries (Fog, 2004). That same year, the first National Congress of Science
Journalism was held in the city of Medellin, which motivated the first ideas
for the subsequent creation of the Ibero-American Association of Science
Journalism (Massarani et al., 2012).

During this period and until 1976, a weekly scientific supplement appeared
in El Tiempo, the largest-circulation national newspaper. In addition, the
national radio station had a half-hour program on Saturdays dedicated to
scientific dissemination (Mufioz Quevedo, 1986). The first science TV show
Naturalia was broadcast in 1974, presenting documentaries of explorers and
adventurers such as Jacques Cousteau and David Attenborough (Cortés-
Fonnegra, 2014). Within this context of enthusiasm for the development
of science and technology, in 1976 the Colombian Association of Science
Journalism (ACPC)? was created.

In this early phase of science communication in Colombia, multilateral
organisations played a crucial role. For instance, the Inter-American Bank
(IDB) lent money to Colciencias in 1982 to promote science and technology
and, by doing so, settled the line of action around these topics. The activities
relating to science communication were shaped according to what was
occurring in the Anglo-Saxon countries: magazines and TV shows promoting
scientific activity were created. The discourse was also affected when
Colombia adopted the term ‘science popularisation’ instead of ‘dissemination’
(Daza-Caicedo and Lozano-Borda, 2013).

2 See acpc.com.co/acpc-asociacion-colombiana-periodismo-cientifico/.
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With the IDB loan, a new Science and Technology Policy was launched by
Colciencias (1983). The policy stated three areas of action for the strengthening
of science popularisation in the country: science journalism, the scientific
activities for young people and the use of mass communication media.
By including mass media and science journalism, the activities of that period
reached several publics from different ages and regions instead of just the young.

The first written publications completely devoted to science
communication were established with the newsletter Lester from Colciencias
and the magazine Colombia, Science and Technology in 1982. The first science
TV show was launched with the name Diffusion and Scientific-technological
Formation in 1984. It was co-produced by Colciencias and the Colombian
Institute for the Promotion of Higher Education (ICFES) and showed the
advances Colombia had made in S&T, as well as introducing the leading
professionals in the field to the public.

By this time, science popularisation was perceived as an effort arising from
institutions, the media and individuals related to science teaching and
information, as well as researchers who actively participated in outreach of
their research. With the involvement of the mass media—first cinema and
radio and then TV—a new era of professionalisation arose.

In 1986, the Executive Secretariat of the Andrés Bello Agreement’ and
the Konrad Adenauer Foundation developed a program to promote the
specialisation of journalists in science and technology; as a result, two books
were published in Bogotd in 1986 and 1988. They contributed to the scarce
bibliography in the Spanish language available on science topics (Calvo
Hernando, 2002).

In 1987, following the line of informal science education for youth, the
national program Cucli Cucli started. Supported by the National Ministry
of Education and the National University, the program promoted science by
linking it with primary and secondary educational curricula. This program
was active until 1997 and laid the foundations for other initiatives such as
Nautilius (1995-96), the Pléyade project (1997-98), Cucli-Pléyade (1998—
2001) and Ondas. All these programs aimed at promoting scientific vocations
and interesting children and young persons in science and technology
(Lozano-Borda, 2013).

3 The Andrés Bello Agreement is an inter-governmental organisation for educational, scientific,
technological and cultural integration in Ibero-America. It was created in order to contribute to the
equitable, sustainable and democratic development of the member states through a treaty signed in
Bogotd on 31 January 1970. Members are: Bolivia, Chile, Colombia, Cuba, Ecuador, Spain, México,
Panamd, Paraguay, Perd, the Dominican Republic and Venezuela.
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That same year, the first S&T fair Expociencia was organised by the ACAC
with the support of Colciencias. This fair is still organised annually, although
there have been gap years.

In 1990, the Network of Popularisation of Science and Technology for Latin
America and the Caribbean (RedPOP) was established. Colciencias played
a major role in the creation of the network, and its objective was to contribute
to the enhancement, exchange and active cooperation between the teams,
programs and institutions devoted to the popularisation of S&T in the region
(Massarani, 2015; Pabén, 2017).

In 1991, the second loan from the IDB allowed the restructuring of
Colciencias and its transformation into a division fully dedicated to the
organisation of activities targeting a non-scientific public. The newly created
department elaborated a proposal for a National Plan for the Popularisation
of Science and Technology, a first attempt to develop a policy on this topic—
although it was not officially accepted.

2. The boom of interactive museums, science
journalism courses and more

Another milestone in the history of science communication in Colombia was
the creation of the Mission of Science, Education and Development in 1993.
The mission was a group of academics commissioned by the president, and
they worked together to elaborate a set of recommendations on the future
course of science, education and development in the country. The mission
wrote the report Colombia, at the edge of opportunity (Posada et al., 1995)
and used for the first time the term ‘social appropriation of science and
technology’ in an official document with political intention. The report did
not evolve into a policy but constituted an important step towards an S&T
system with cultural, ethical and democratic basis.

Even though a new term was proposed in the document, the aims and
activities described did not differentiate from the traditional ideas of mass
popularisation. This could be in part due to the fact that ‘appropriation’ was
proposed as a means of raising awareness of the importance of promoting
science in culture, without having fully developed a research-based conceptual
framework around its meaning. As a result, the term often got merged with
others used in public policy, such as ‘popularisation’, ‘dissemination’, ‘science
journalism’ and ‘science education’.
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During this decade, Colciencias supported initiatives aimed at boosting
science communication through the media, and public universities played
an important role. For instance, in 1993 the Universidad de Valle created the
first news agency for science and technology in Colombia. The University
Agency of Science Journalism (AUPEC) gave rise in 1994 to the first science
journalism award, which received entries from 86 journalistic works from
newspapers, IV and radio. This university also produced the TV show Eureka
(1996), and the National University of Colombia followed with Mente Nueva
[New Mind] in 2000. Colciencias promoted other television shows in these
years, many of which faced big problems of funding and acceptance by the
private mass media, such as the series Universes (1997) and For Science (2003).

The Museo de la Ciencia y el Juego [Museum of Science and Play] founded
in 1984 was one of the pioneers in the country, using interactive, playful
and itinerant activities to explore scientific concepts. The network of Small
Interactive Museums of Science (Liliput) in Colombia and Ecuador was
consolidated during these years. Another initiative promoted by the museum
was Maletas viajeras [Scientific Suitcases] that inspired the concept of
itinerant museums and allowed many Colombian towns to access science
communication activities.

In 1998, and promoted by ACAC, the interactive museum Maloka was
founded with funding from a third loan of the IDB. Maloka was the first
cultural and educational megaproject focused on science and technology,
using much of the economic resources devoted by Colciencias to science
communication. Since its creation, Maloka has a cultural program that offers
many entertaining activities, hosts activities such as science cafés and works
with teachers to explore the pedagogical possibilities of the centre and to
collect opinions and suggestions.

With the new century, a new program of Scientific Activities for Youth started.
Ondas [Waves] was launched in 2001 thanks to the collaboration between
Colciencias and the Foundation for Education and Social Development
(FES). It became the longest-lasting science communication initiative for
children in Colombia. The program carries out research projects based on the
interest and curiosity of the children, designed and developed by the children
together with their teachers.

In 2002, the Colombian Association of Science Journalism set its focus
on three projects: training of science journalists around the country, research
on the work of science and technology communicators, and setting up
a S&T news agency (NotiCyT). Even though the agency was not a pioneer
in the field, it did have an impact on local media as well as Latin American
newspapers (Vélez Lopera, 2013). Despite this, it only lasted five years.
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Other institutions also initiated efforts to offer training in science
communication. In 2002 and then 2004, the ACPC organised a series of
seminars in different regions of Colombia (Daza-Caicedo et al., 2006). Some
years later, the ACAC together with the Javeriana University offered training
courses on the social appropriation of sciences.

During this period one ‘innovative’ activity called regional encounters took
place. It was developed by Colciencias with the support of the ACAC.
The encounters were events that, for the first time, created spaces for direct
dialogue between researchers, industry and journalists all over the country.
Their objective was to socialise the results of the activities promoted by
Colciencias among several actors of the different regions.

In 2003, theatre came into play. The National Theatre Company’s Theatre
of Science attempted to promote science and technology through artistic
language. Two plays resulted from this, and were presented in big events in
Bogotd, like the Book Fair and Expociencia.

Institutions started recognising the value of dialogue around the course
of science communication. In 2004, Maloka organised the first academic
forum Conciencia abierta.* It gathered together communicators, academics
and researchers from different Latin American countries to reflect upon the
process of appropriation of S&T in the region. The organisation of the forum
was supported by Colciencias and the Andrés Bello Agreement.

3. Appropriation becomes a policy

In Colombia, the National Council of Socio-Economic Policy (CONPES)
is the highest planning authority. It advises the national government in all
aspects of socioeconomic development by coordinating and monitoring the
study and approval of public documents that describe different policies to
be applied in the country. In 2005, CONPES approved the National Policy
Jor the Social Appropriation of Science, Technology and Innovation (ASCTel)
(Colciencias, 2005).

4 'The literal translation is ‘Open consciousness’. In Spanish, the name is a play on words that also
means ‘open with science’.
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This sought to better define the terminology involved, using an extensive
theoretical and epistemological approach, as well as describing a strategy
for implementation. It constituted an inflection point by considering the
population as active participants with decision-making capacity. Therefore,
it challenged the deficit model that had been implemented until that time.

One year after the CONPES, the Colombian Science and Technology
Observatory (OCyT) published a report on the assessment of activities for
the public communication of S&T. With this report, Colciencias manifested
the need to migrate towards a more democratic model ‘in which the publics
are not conceived as mere receptors of scientific information’ and are instead

recognised as active participants in the process of knowledge production
(Daza-Caicedo et al., 20006).

For the first time, authorities, institutions and actors in the national system
of S&T were urged to ‘democratise’ scientific knowledge. ‘New’ strategies
came into play, and they took into consideration citizen participation, public
opinion and the interests and needs of society. Some activities focused on
participation rather than mass media, promoting forums, open debates and
the creation of networks.

Following that line of thought, the National Science and Technology Week
was founded in 2006. This initiative created a space for the different sectors
of society to engage in the process of scientific knowledge production. With
National Science Week another important goal was achieved: to decentralise
the activities that mostly occurred in Bogotd. Science Week was organised
biennially until 2014. Colciencias supported it financially and technically,
and this initiative has presence in 25 (out of 33) territorial entities of the
country (32 departments plus the capital district). Science Week helped shift
activities away from conferences and talks, and towards more participatory
events with the integration of different actors, including universities, research
centres, companies, students, community agents of different kinds and
indigenous and Afro-descendant communities.

In 2008, 10 years after the opening of Maloka, the second science centre
Parque Explora opened in Medellin. From the start, this centre developed
a participatory approach much in line with the idea of appropriation. In 2010,
Maloka published the book Relocating the Social Appropriation of Science and
Technology (Pérez-Bustos and Tafur Sequera, 2010) aimed at recognising the
effort of actors in different regions of the country acting in favour of the social
appropriation of knowledge.
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Figure 10.1: Parque Explora, Medellin.
Source: Guia de Viajes Oficial de Medellin.
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The public policy of this period shows a misalignment between the goals and
the strategies of ASCTel in Colombia. Although the theory is clear about
the importance of the relationship between science, technology and society,
a great part of the actions still focused on a vision of science, technology
and innovation that is external and independent from their cultural and
social contexts.

4. The appropriation policy gets a strategy

The National Strategy of ASCTel was launched in 2010 as a complement to
the National Policy of 2005 (Colciencias, 2010). It led to one of the most
important changes at the organisational level: the design and realisation of
national open calls instead of financing projects evaluated one by one. This
allowed a greater control in the execution of the policy as well as opening
up and introducing a greater democratisation of the resources, as the regions
and types of organisations diversified.

The strategy differentiates from previous public policy by recognising
several types of actors, not just scientists, involved in the processes of the
generation and use of knowledge. It distances itself from the assumption of
a gap between ‘producers’ of knowledge and ‘receptors—users’, on the basis
that science is a social construction. As the civil society’s agency is recognised,
the development of initiatives acquires a democratic and participatory
perspective.

The strategy consists of four lines of action:

* Promote citizen participation in the construction of public policy in STL

* Communicate S&T from the perspective of society, to favour the
development of reflective and contextualised communication projects for
the understanding, dialogue and opinion formation on the relations of
STI and society.

* Exchange and transfer knowledge, to stimulate initiatives with an effective
integration into specific local and social contexts that contribute to
development.

* Develop training and measurement mechanisms to generate knowledge

about the different ways in which scientific and technological knowledge
is appropriated in Colombian society.

These lines of action are expressed to a greater or lesser degree in the programs
and initiatives financed by Colciencias between 2010 and 2018.
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In 2011 the Science, Technology and Innovation Fund was created to
increase scientific and technological capacities, as well as the innovation and
competitiveness of Colombian regions. It was financed by royaldes from
natural-resource extraction (Article 29, Law 1530, 2012 ; Official Journal of
the Republic of Colombia, 2012). Within five years (2013-18), around 50
ASCTel projects were financed with these resources. More than half of these
belonged to the Ondas program, and the rest was attributed to ASCTel, science
centres and scientific and technological vocations. Some ASCTel projects
were aimed at strengthening the citizens’ culture in STT through, for example,
research projects to promote the capacities, skills and attitudes towards science
and technology research in children and young people linked to primary and
secondary education in the Caribbean island of San Andrés. Another aimed
at reaching the Buen Vivir [Good Living] and the territorialisation of peace in
the ecoregion of Perija.

“Territorialisation of peace’ means to develop peace-building processes
in diverse Colombian territories. Even though the administrative division in
Colombia is the department (there are 33, including the capital district of
Bogotd), the concept of ‘territory’ is related to the identity of various groups
whose life and permanence in these lands are constantly threatened. Groups
affected by this include peasants, indigenous people and the Afro-Colombian
people, a result of the colonial legacy and inequity in land distribution that
is concentrated in very few rich families. The underlying tension since the
‘discovery’ of the continent and the transfer by force of the African people to
these lands and subsequent enslavement of them and the indigenous people
were the main reason for 60 years of warfare.

There are difficulties with the ASCTel projects, and many actors report it
is impossible to spend the money because of the logistics and paperwork,
ending with an absurd budget in which ‘two of every five pesos in the fund
went unspent’ (Bajak, 2018).

In 2011 the first public forum, Replantémonos, was held in the Congress,
aimed at promoting an effective forest policy that responded to a social,
economic and ecological crisis. In 2012, a National Water Meeting held
regional workshops to collect and systematise experiences on water as a factor
of economic and social development, as a basic human need and as a risk in
the face of droughts, floods and pollution. And finally, in 2014, the National
Forum on Social Appropriation of Science and Technology elaborated
recommendations to the strategy (Aguirre et al., 2011). Unfortunately,
a change in the director of Colciencias that year did not give continuity to the
forums, as the new director did not agree to accept these recommendations.
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In 2012, the OCyT organised the Survey on the Public Perception of Science
and Technology. Its results revealed the general public’s lack of knowledge of
local science and scientists, and the influence of the media on the stereotypical
misrepresentation of S&T among Colombians. For instance, it was evidenced
that people thought science was confined to natural and basic science; that it
was all about discoveries and technology and that it was done by men who were
above average intelligence (Daza-Caicedo etal., 2014). This was the third official
survey of its kind carried out in the country. The first survey was published
in 1995 by Colciencias and the ACAC (Misién de Ciencia, Educacién y
Desarrollo, 1995) and the second one was published in 2005 (Aguirre, 2005),
carried out by Colciencias and the National Consulting Centre.

Between 2011 and 2013, more than 20 communication projects were funded
to produce content for mass media broadcasts (including radio and virtual
channels) and to develop strategies to contextualise science, technology and
innovation in a critical perspective. Some of these projects were developed
in local communities with the active participation of members of the
communities, research groups and organisations that promote ASCTel
processes.

With the purpose of encouraging collaborativeworkamongscience, technology
and innovation experts and communities or social organisations, in 2012 the
program Ideas for Change was launched.’ In the first phase, poor communities
postulated needs that could be addressed through scientific-technological
knowledge. Then, universities and other organisations put forward possible
solutions. After technical evaluation and prioritisation, solutions are then
implemented by negotiation, exchange and knowledge transfer between
experts and communities. So far, the program has made four biennial calls
(2012-18). “Water and poverty’ was the theme of the first call, and it was
to address water problems in the communities of three territorial entities.
Ten innovative scientific-technological solutions for access to drinkable water
were proposed. In 2014, the call Pacific Pure Energy addressed energy solutions
for clean and renewable sources and, as a result, 14 collaborative solutions to
supply energy in community spaces such as schools and health centres were
implemented. In 2016, the third call sought to promote the preservation
and conservation of the environment through the design and application
of clean technologies contributing to the sustainable use of natural resources;
14 solutions were proposed. The fourth called ‘Science and ICT for Peace’
is under development. It aims to support processes of social appropriation

5  See minciencias.gov.co/cultura-en-ctei/ideas-para-el-cambio.
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of science, technology and ICT in collaborative construction with surviving
communities from the armed conflict in Colombia, contributing to human
and sustainable development in a post-conflict context.

A Ciencia Cierta® is another initiative developed during this period. It takes the
form of a contest that invites communities to share experiences in which they
have applied scientific and technological knowledge. Those with the greatest
impact and relevance in the social field then participate in learning processes
and knowledge exchange in sessions involving scientists, technologists and
communities. Up to now, three versions have been developed (2013, 2015,
2017), supporting 36 experiences regarding the agricultural sector, food
security and micro-enterprises for the use of biodiversity. A more recent call
(2018) has been developed around community projects for the conservation
of ecosystems.

In 2014, Colciencias implemented Virtualia,” an online training program
with support of the United Nations Development Program (UNDP)
Virtual School, to provide tools for the ASCTel to assist strategic actors and
institutions. The program aimed at strengthening capacities and processes and
boosting social practices with a focus on human development. The training
included the development of written projects based on proposals for solving
local problems. Courses were run for community leaders of local organisations
interested in the development of participatory processes involving the
ASCTel—namely professionals working in public libraries and museums
(science museums, botanic gardens, planetariums, zoos, aquariums).

From 2014, a change in the chief executive officer of Colciencias also changed
the approach of the ASCTel as proposed in the strategy: the key priority
became to strengthen the development of museums and science centres.
With this turn, Colciencias provided guidelines and supported the creation,
recognition and strengthening of science centres and promoted the National
Network of Science Centres® (Colciencias, 2015). Likewise, a general model
of good sustainability practices in science centres was developed to respond
to the need for these organisations ‘to remain valid in times of uncertainty
and thrive under changing economic, legislative, cultural and environmental
conditions’ (Colciencias, 2016).

6 See www.acienciacierta.gov.co.

7 See www.colciencias.gov.co/cultura-en-ctei/apropiacion-social/virtualia.

8  See www.colciencias.gov.co/cultura-en-ctei/apropiacion-social/centros-ciencia/por-que-los-centros-
ciencia.
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Parallel to the National Strategy of ASCTel, Colciencias currently supports
a strategy called Todo es Ciencia [All is science]. It mainly follows the
deficit model of science communication through the production and issue
of web series, news, opinion articles and documentaries ‘in order to show a
diverse panorama to inspire people to appropriate science as an engine of
a better world’.?

Furthermore, local processes are developing in regions of Colombia like
Antioquia where the book Social Appropriation of Knowledge, the Role of
Communication (Aguirre et al., 2013) gathered some support with critical
views on the topic and proposing a more regional approach. In the Caribbean
coast, the University Jorge Tadeo Lozano has organised living laboratories
and researched on the appropriation carried out in universities (Herndndez
et al., 2016). In the Coffee Region, the Quindio University developed the
Centre for Scientific Culture and risk management programs.

5. From science communication to social
appropriation of science of technology

In the field of science communication, it is very important to tell a story
listing milestones, main characters and the consolidation of institutions and
policies. This history allows for comparisons and lets readers analyse the
creation and strengthening of this field. However, to the ‘history of events
one should add a ‘social history’. Therefore, one must consider the tensions,
the power games, the different conceptions about communication, the silent
actors and so on.

We do not intend to write down the complete story in these few pages.
However, we would like to emphasise that S& T communication in Colombia
has been a dynamic field, always involved in conceptual disputes—sometimes
enriching, sometimes not. A first element in this complex dynamic is set out
in the previous section: there is a close link between science communication,
public policy and transnational agencies and their agendas. Very few activities
have been done without the financial support of Colciencias. This is probably
due to the scarce resources devoted to S&T in the country, but also because
the first visible activities in the 20th century occurred thanks to IBD loans
and with the support of other transnational institutions like UNESCO, OEA
and the Andrés Bells Agreement. This limited the type of actions that could
be conceived and executed (Daza-Caicedo et al., 20006).

9 See www.todoesciencia.gov.co/todo_es_ciencia/presentes-en-docmontevideo-uruguay-2017.
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The IDB loan allowed the growth and development of some activities, like
the museums and interactive science centres, but was not flexible enough to
encourage activities of ‘alternative communication’ or local initiatives that
did not follow international models. Moreover, the lack of continuity in the
availability of resources translated into the quick death and disappearance of
many activities.

So the relationship between communication for development—carried
out through public health campaigns, agricultural transfer, alphabetisation
campaigns'>—and science communication is yet to be pointed out. We left
out of the analysis to what extent the development agenda favoured or
hindered local processes of scientific production and communication and
how the ideals of development biased ways of understanding the science—
society relationship.!!

Between the 1980s and 1990s, many academics started pointing out the
need of society to appropriate science. By the beginning of the 21st century—
and after some ground-breaking actors and communication activities—an
academic debate started around the dominant communication model. The
discussion was inspired by the debates from Roqueplo (1983), Raichvarg
and Jaques (1991), Durant (1993), Lewenstein (2003), Irwin and Michael
(2003), Michael (2002) and Felt (2003) about the ‘deficit’ and ‘democratic’
models in the public communication of science. The core of the discussion

orbited around four questions: Why communicate science? From whom?
To whom? And how?

Those debates stimulated the consolidation and use of the concept ‘social
appropriation of science and technology’ (ASCyT) and a new idea to get
away from the deficit model of communication. The new approach fostered
dialogue between techno-scientific knowledge and local perspectives,
promoting a scientific practice concentrating on the solution of local
problems and with the inclusion of civil society. Such debate was encouraged
by social and human sciences researchers, most of them focused on the social
studies of science and technology. Due to their backgrounds, they insisted on
considering science as a social construct (Woolgar, 1988; Latour, 1992, 2007;
Hess, 1997; Bloor, 2003).

10 Campaigns to teach adults to read and write.
11 Some of these issues have been addressed by Escobar (1996), Gémez-Morales (2005), Pérez-
Bustos (2009) and Franco-Avellaneda and von Linsingen (2011).
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The term ‘social appropriation of science and technology’ was quickly
embraced by politics and actors in the field of science communication,
but its meaning has not been stable. Some use it as synonym of words as
‘popularisation’, ‘dissemination’, ‘outreach’ and ‘communication’. Others
try to fill it with sense, as in the definition by Franco-Avellaneda and Pérez-
Bustos (2010):

An intentional social process in which diverse actors in a reflexive
manner articulate to exchange, combine, negotiate and dialogue
knowledge, motivated by their needs and interests to use, apply
and enrich such knowledge in their contexts and concrete realities.
We understand that this intentional social process happens
through mediations of recognition, information, teaching-learning,
circulation, transfer, transformation and production of knowledge,
among others, of which science and technology are its main object.

In the ASCyT policy the concept is defined as (Colciencias, 2010):

A process of understanding and intervention of the relationships
between techno science and society, built upon active participation of
the various social groups that create knowledge.

These two definitions seek to account for the complexity and diversity of
mediation devices that comprise ASCyT, emphasising the need to think of itasa
critical, context-dependent activity that involves the participation of different
actors. This conception considers communication as a process that must be
understood ‘in the context of historical, social, geographical, political, cultural
conditions’ (Huergo, 2001). In that sense, there is no ASCyT strategy that
always applies uniformly to all cultures.

Why is there no consensus on the meaning of appropriation? There are
multiple interests that range from stakeholders looking for scarce resources and
maintaining the management of activities, to promoting certain imaginaries
about science and technology or specific ways of giving continuity to policies.
On the other hand, because science communication and appropriation
remain as secondary areas in the macro policies of science and technology,
they have not obtained important resources or clear instruments for their
implementation.

Finally, there are voices that still have very little participation and power:
communities could use techno-scientific knowledge to negotiate with their
own traditional knowledge (indigenous, Afro-Colombian, rural, etc.) to solve
contextual problems. The questions that arose in the 1990s are still open:
what kind of science and for whom?
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6. Conclusions

The history of science communication in Colombia shows a slow
development of the field in at least five sorts of activities: science journalism
and communication through mass media; scientific activities for youth;
museums and science centres; citizen participation; and research on social
appropriation of knowledge.

We have documented a significant number of mass media productions made
in Colombia, mainly focused on children. In most cases, they have been short-
term strategies with weak alliances that have not facilitated co-production
with public channels. Science journalism has lost the momentum of the late
1960s and it has been difficult to keep active the Colombian Association
of Science Journalism. As an important stakeholder, the institution should
have been centrally placed to position and mobilise the issue in the country.
The association has been boosted recently by a new generation of young
science journalists and communicators with interesting projects.’? On the
other hand, we evidence the low prestige of science journalism in the
Colombian mass media: in TV news, science and technology has a very
low key presence compared to Latin American countries like Brazil. Even
when these topics are covered, there is little contextualisation and use of
scientific sources, with a bias for presenting science in a positive way and
rarely mentioning scientific controversies that limit public debate (Arboleda
Castrillén et al., 2015; Ramalho, Arboleda and Hermelin, 2017). This
situation is interewined with the limited professional training on offer for
mediators and scientific journalists.

Many science communication experiences in the country target children
and young people in schools—this was particularly so until 2005. They aim
at motivating future generations for science. Slowly, the regionalisation of
this topic allows the appearance of new actors, and options to communicate
science and opportunities to build more dialogical initiatives. This means we
require not only scientific journalists, but other types of ‘mediators’.

Another important group of inidatives are the S&T museums and
interactive centres. In Colombia they arose through the initiative of scientific
communities interested in developing effective translation exercises that show
science as relevant and ‘fun’ to diverse audiences, with the aim of achieving

12 Some of these new science communication projects are Shots de Ciencia (soundcloud.com/
shots-de-ciencia), cientificamente.net (www.facebook.com/pg/Cientificamente.net/about/?ref=page_
internal), or Ciencia Café P2 Sumercé (cienciacafesumerce.wordpress.com, www.youtube.com/watch?

v=w1lkk5CqAuQ).
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a greater appreciation of their practices and implications. These strategies
to seduce the public gained great relevance in the allocation of Colciencias’
budget and other national public entities. However, the museums’ offerings
tend to quickly fall short in front of a population eager for novelty and
expecting to find new wonders at each visit. Their renewal and maintenance
are expensive and difficult to sustain over time, especially when only a few
interactive centres in the country have significant support from private
companies. Because of this, and because national goals are prioritised, public
investment in S&T interactive museums and centres has been very variable,
going from periods of great support to periods of almost none.

Despite the above, interactive museums are significant in Colombia and they
have become a reference point in public communication of S&T. Likewise,
they have been laboratories of new types of experiences, which seek in an
innovative manner to impact the field of informal education and the social
integration with the environment in which they are located.

As an alternative to the traditional models of communication of science,
citizen participation initiatives have emerged. These initiatives have been
strongly promoted in the last few years and emerge from the need to have
dialogical models to contribute to the social appropriation of knowledge.
Hence, forums and public debates about controversial issues of local interest
are organised and new calls encourage co-production of knowledge and
knowledge-sharing. Although it has not been possible to fully consolidate
this, it shows an interest for constructing strategies that break the mould of
deficit models of communication. It is noteworthy that the constant change
of direction in Colciencias during the last period has had an impact on its
strategic approach, going vertiginously from participatory to deficit models
and ending abruptly with ongoing proposals.

In the last 20 years, there is growing interest for evaluating strategies related
to the identification, differentiation and understanding of audiences. This
idea is motivating research and evaluation in Colombians’ perceptions
of science. The discussion has also been framed theoretically, encouraging
an academic community beginning to engage with this interest, feeding
a reflective and critical view on ASCyT processes and creating evaluation
systems. The ASCyT is gradually consolidating not only as a field of practice
but also as a relevant field of studies.

Universities have been an important player in Latin American scientific
and technological development and are considered the centre of knowledge
production in the region (Albornoz, Barrere and Sokil, 2017). Thus, it is
necessary to identify the role that Colombian universities have in the
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communication and appropriation of S&T. They should open the debate on
how the knowledge science produces is useful to society, to its environment
and to local communities. In brief, their role in ASCyT should go beyond
training future mediators. Universities can encourage processes of encounter,
communication, negotiation and exchange for new forms and places of
knowledge production that enable the resolution of social problems. But this
requires researchers to work on local research agendas, carry out processes
of dialogue with communities and turn their interests not only to the
production of papers in indexed journals but to other forms and formats of
communication. It is urgent to recognise the work of researchers who devote
time and effort to these activities and try to connect scientific production
with local necessities and agendas.

For years we thought that the mission of science communication was to
conquer citizen’s hearts, but decades of activities have taught us that we also
need to conquer the heart of researchers and policymakers. First, because we
need more resources, both economic and human, for science communication
to develop new and innovative activities. Second, because it is still necessary to
understand that citizens can be involved in science and technology activities
and policy design. Colombia has made a great effort in elaborating a discourse
that recognises the citizens’ right to participate, but the materialisation of it
is still a work in progress.
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10. COLOMBIA

Timeline

Event Name Date | Comment

First interactive Museo de la Ciencia y 1984

science centre el Juego - Universidad

established. Nacional de Colombia

First national Science fairs 1970s | Organised by the National

(or large regional) Education Ministry

science festival. of Colombia

An association of Asociacién Colombiana 1976

science writers de Periodismo Cientifico

or journalists or (ACPC) [Colombian

communicators Association of Science

established. Journalism]

First university Science journalism 2000s | Taught by members of the

courses to course at the University Colombian Association of

train science Corporation Minuto de Dios Science Journalism.

communicators.

First master’s There is no specific No 20083: Master’s at the

students in science | master’s degree in science National University

communication communication of Colombia, but in

graduate. appropriation and
communication of science

First national Roundtable ‘Creation of 1969 | 1969: National Congress

conference a public awareness of of Science Journalism

in science education, science and took place in Medellin

communication. culture’, Bogota 1969: Creation of the
Ibero-American Association
of Science Journalism

National government | This was enunciated in 1983 | It was based on five

program to the policy for Colciencias working areas, one

support science called Plan for National of which was the

communication Consensus on Science and popularisation of science

established. Technology

First significant Scientific Activities for 1965

initiative or report Youth

on science

communication.

National Science National Science Week 2006 | 10 regions joined this

Week founded. initiative

A journal completely | Science, Technology and 1977

or substantially Development Journal

devoted to science

communication

established.

First significant National radio program on | 1976

radio programs
on science.

Saturdays dedicated to
scientific dissemination
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Event Name Date | Comment
First significant Dissemination and 1984 | A co-production of
TV programs on scientific-technological Colciencias and ICFES
science. training on research projects,
technological development
First awards National Award for 1989 | Organised by the
for scientists or Scientific Merit Colombian Association
journalists or for the Advancement of
others for science Science and Technology
communication.
Other significant The term ‘social 1995
events. appropriation of science
and technology’ first used
in science policy
National policy for social 2005
appropriation of science,
technology and innovation
National Strategy of Social | 2010
Appropriation of Science
and Technology
Contributors

Dr Sandra Daza-Caicedo leads research in the social appropriation of
science and technology. She was co-editor of the Colombian science and
technology indicators yearbook and was in charge of the national surveys on
public understanding of science and technology.

Luisa Barbosa-Gémez is a researcher at the Studies Centre on Science,
Communication and Society at Universitat Pompeu Fabra (CCS-UPF) in
Barcelona and the academic coordinator of the master’s degree in scientific,
medical and environmental communication at UPF — Barcelona School of
Management.

Dr Tania Arboleda-Castrillén is an independent consultant and researcher
on the social appropriation of science and technology. She recently worked
as a consultant for the National Administrative Department of Science and
Technology in Colombia.

Marcela Lozano-Borda is a professor of the Department of Communication
of the Pontificia Universidad Javeriana in Bogotd. She coordinated the
Colciencias (National Department of Science and Technology) social
appropriation of science area, where she led the design and formulation of
the national strategy.
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DENMARK, NORWAY
AND SWEDEN

Share, make useful and critically discuss:
Science communication

Per Hetland, Dick Kasperowski and Kristian H. Nielsen

1. Science communication in Scandinavia from
the 15th century to the mid-20th century

Scandinavia is the geographical region roughly comprising present-day
Denmark, Norway and Sweden. The three Scandinavian countries have
a shared cultural history, and the three national languages belong to the
same dialect continuum and are mutually intelligible. Although the name
Scandinavia can be traced back to the Roman natural philosopher Pliny the
Elder, it only became popular during the 18th century when ideas about
common identity and historical roots became prominent.

Danish, Norwegian and Swedish are all North Germanic languages. All three
languages include direct translations of the German term wissenschaft, which
traditionally is used to denote all spheres of knowledge from theology through
the humanities to the social, natural, medical and practical sciences. Historically,
the term populirwissenschaft and the related Scandinavian translations arose in
the 19th century to denote communication of all sciences to non-academic
audiences (Daum, 2002). Today, Danes, Norwegians and Swedes also talk
about forskningsinformation, forskningsformidling and forskningskommunikation
(literally, ‘research information’, ‘research dissemination’ and ‘research
communication’). Again, these terms imply all disciplines.
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King Christian I, who for a brief period in the 15th century restored the
Kalmar Union with Denmark, Norway and Sweden under a single monarch,
established the University of Copenhagen in 1479. During the Enlightenment
period, scholars founded royal societies in Stockholm (1739), Copenhagen
(1740) and Trondheim (1760) to advance and communicate scientific and
practical knowledge. The late 18th and early 19th centuries also saw the
establishment of royal societies dedicated to agriculture, forestry and mining.

Priests played an important role in this early phase of science communication,
as they typically were the only persons in their local communities who had
received higher education. A well-known example from the Scandinavian
countries are the so-called ‘potato priests’ promoting potato cultivation
among peasants (Brenna, 2011). The potato priests understood that potatoes,
introduced into Scandinavia during the 18th century, were vital to the health
and wellbeing of their congregations. They had to fight resistance to the new
crop and superstitious beliefs about the potato causing disease and low yields
in other crops. In the end, the public potato campaign was quite successful
since potatoes constitute an important part of contemporary national diets;
yet we have to remember that it also helped that people increasingly began to
produce alcohol (aquavit and schnapps) from potatoes.

Science communication in Scandinavia really took off during the 19th century
with the formation of societies and magazines dedicated to science
popularisation, the opening of natural history museums and botanical gardens
for the general public and, not least, the so-called rural awakening. The latter
term indicates not only the spread of enlightened Christian thought, but
also widespread interest in rural development and social stability. In the late
19th century and into the 20th, the newly formed national governments in
the Scandinavian countries, partly inspired by the US agricultural extension
model for diffusing the results of agricultural research to farmers, established
agricultural test stations and other extension services. The rise of the Folk high
school movement, providing adult education to the rural population, also
meant that many more people were able to seek more or less science-based
reasoning and information.
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Figure 11.1: Scientific explorations are a source of national pride.
Dr Nansen and the first Fram expedition (1893-96).

Source: The Fram Museum (used with permission).

During the 19th and 20th centuries, science communication played an
important role in the formation of national identity. As mentioned, the very
idea of a common cultural heritage in the three Scandinavian countries builds
partly on literary and historical research. Scientific exploration, too, has had
high visibility by way of the media and popular books. Explorers such as the
Danish Knud Rasmussen, the Norwegian Fridtjof Nansen and the Finnish-
Swedish Adolf Erik Nordenskiold all became national celebrities because,
for many people, they combined scientific discovery with national pride,
understanding and unity. The explorer-as-national-hero tradition continues
up until today, although the distinction between scientific and popular
exploration seems to have become sharper.

Industrialisation during the 19th century proceeded at an uneven pace,
with Sweden leading the way followed by Denmark and Norway. Primary
industries such as farming, forestry, fishing and mining, however, remained
the mainstay of the Scandinavian economies up until the 1930s. It was in
the 1930s and 1940s that all three Scandinavian countries established the
prevailing, but largely implicit, social contract between science and society,
relying on widespread ideas of social corporatism, consensus and citizenship.
The state agreed with various corporate groups such as agricultural, labour,
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trade and scientific associations that science and technology were key factors
in driving economic growth and welfare. This political consensus lent broad
support for collaborations between public and private research, but also for
higher education, lifelong learning and public communication of science and
technology. At the core of society was the informed citizen, responsible for
their own self-improvement and enlightenment.

In what follows we will treat the emergence of contemporary science
communication in each of the three Scandinavian countries from roughly
the end of World War II onwards. Although Denmark, Norway and Sweden
fared very differently during the war, the post-war period for all countries
to a high degree revolved around the development of the welfare state. The
welfare state model combined internationalism and liberal capitalism with
a large public sector organised into many subsectors such as education,
health, military, research, etc. Science policy therefore emerged as ‘a proper
concern of government’, as Vannevar Bush put it in his 1945 report to the
US president, Science: The Endless Frontier (Bush, 1945). In Scandinavia, the
national governments established many public sector research organisations
to produce and communicate knowledge relevant to sectorial governance.
More or less at the same time, the Nordic countries, comprising the three
Scandinavian countries as well as Finland and Iceland, established the Nordic
Council in 1952, driven by the desire to make the Nordic region one that
people would want to live and work in.

2. The emergence of modern science
communication in Denmark

Compared to other European countries, Denmark remained relatively
untouched by the damages from World War II. For most of the war,
Denmark continued to cooperate politically and economically with the
German occupation forces and, due to the cooperative atmosphere and
the availability of dairy products, the German occupation soldiers soon
nicknamed Denmark die Sahnefront (literally, the Cream Front) (Poulsen,
1991). Following the war, Denmark immediately sought to re-establish its
foreign relations and made the defence of the realm a top priority. Denmark
joined the United Nations in June 1945 and the North Atlantic Treaty
Organization (NATO) in April 1949. In addition, Denmark’s share of the
European Recovery Program (the Marshall Plan) was relatively higher than its
two neighbouring Scandinavian countries, Norway and Sweden. By the late
1950s, the industrial sector overtook the agricultural sector in relative size in
terms of national employment, and from the 1960s onwards public sector
investments led to the development of a strong welfare state.
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In the immediate post-war period, scientists and journalists were optimistic
about science communication. Communicating science, they believed, was
important not only for general education but also for the public appreciation
and understanding of science. Already during the war, Borge Michelsen, one
of the first Danish science journalists, had begun campaigning for improved
working conditions for younger scientists. Warning against what he called
the ‘proletarianisation of science’, Michelsen together with a few scientists
petitioned the government for the establishment of a committee for the
advancement of science in Denmark. Due to the collapse of the protectorate
government in August 1943 when the German occupation forces took full
control of Denmark, the government did not establish the committee until
after the war (Nielsen, 2008a).

Borge Michelsen established the Association of Danish Science
Journalists in 1949. The association was short-lived, having little impact
on the field of science journalism in Denmark. In 1951, one of the other
founding members, Niels Bledel, played an important role in the campaign
for the advancement of science in Denmark that Michelsen had helped set
in motion. By this time, Michelsen had left Denmark to accept the position
of head of the Division for Science and its Popularisation at UNESCO
(Nielsen, 2018). The campaign culminated when thousands of scientists
and students marched the streets of Copenhagen in favour of increased
government support for scientific research and higher education. Bledel took
part in the organisation of the demonstration, covering it extensively in his
newspaper, Politiken. Because of the mounting pressure to advance science,
the government established the first public research foundation in 1952.
The foundation soon became known as the State’s Catlsberg Foundation in
reference to the fact that before 1952 most support for basic research had come
from private foundations such as the Carlsberg Foundation (Knudsen, 2000).

When these events took place in Copenhagen, a large science—media—
government partnership was well underway, namely the Galathea Deep Sea
Expedition 1950-52. Like the campaign to advance science, preparations for
the expedition had begun during the war where explorers were planning to
launch a Danish expedition foundation after the war. Their purpose was dual.
They wanted not only to support three Danish scientific expeditions—one
to Greenland, one to Central Asia and one circumnavigation of the globe,
i.e. the Galathea Expedition—Dbut also to communicate to audiences at home
and abroad that the collaboration with Nazi Germany during the war had
been a complete mistake since Denmark really stood for peace, international
collaboration and scientific research. The Galathea Expedition had its own
media section, consisting of the head of the section journalist-explorer Hakon
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Mielche, one other journalist and three photographers. The media section
reported on the expedition through telegrams, magazine articles, books, films
and radio features (Nielsen, 2008b).

Throughout the 1950s and 1960s, the Danish Broadcasting Corporation
(DR) increased its coverage of science and technology. There were regular TV
and radio shows about science, most aimed at adult education. Still, the most
popular science broadcasts seem to have been radio lectures, a continuation
of a tradition established in the interwar years. In 1957, DR launched its
Sunday University, a weekly radio show on Sunday from 11 am -12 pm,
where scientists and lecturers from all disciplines gave lectures on historical,
literary, philosophical, scientific, technological and other issues. The show
became hugely popular, continuing into the 1970s. DR also produced a book
series to accompany the lectures. One of the reasons for the show’s popularity
was probably its so-called ‘radiophonic’ adaptation, where the DR journalists
would carefully select proper subject matters and edit the presenter’s lecture
notes so that listeners with no academic education would also see the lectures
as interesting and be able to understand them (Nielsen and Nielsen, 2006).

Unprecedented economic growth, but also cultural upheaval and sociopolitical
change, characterised 1960s and early 1970s Denmark. The anti-nuclear and
environmental movements along with Marxist-inspired social critique led to
public debate about societal inequalities as well as the health and environmental
risks produced by capitalism, science and technology. When the Association of
Danish Science Journalists again formed in 1976, its members included ‘red’
science journalists who saw critical science journalism, quite often with a Marxist
bent, as a form of counter-expertise. They strongly believed that scientists
and science journalists would have a crucial role to play in transforming the
industrial, capitalist society to a socialist one (Waneck, 2005).

The renewable energy movement became strong in the course of the 1970s,
enabling new formats of science communication. Wind energy in particular
was an important renewable energy source for a country like Denmark with
its long traditions in wind turbine development and scarce energy resources
in terms of sun, rivers, forests and fossil fuels, but with a lot of wind. To
promote wind energy as a viable alternative to coal, oil and nuclear power,
engineers, researchers, renewable energy activists, green politicians, wind
turbine producers and owners, science journalists and many others created
informal, yet strongly interconnected, grassroots communication networks
supporting a high degree of learning-by-interaction and public participation
in sociotechnical issues relating to wind energy. Regular informal meetings,
magazines, booklets, television programs, political activism and professional
engineering communication were all means to promote knowledge sharing
and gain public visibility (Nielsen and Heymann, 2012).
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Figure 11.2: Leading up to COP15 in Copenhagen in 2009, the Danish
Board of Technology initiated the first World Wide Views (WWViews)
consultation on global warming, which was the first-ever global citizen
consultation with roughly 4,000 citizens in 38 countries. The picture
shows citizens in Sao Paulo, Brazil, deliberating some of the core issues
at stake.

Source: The Danish Board of Technology (used with permission).

The Danish Parliament established the Danish Board of Technology (DBT)
in 1986 to communicate knowledge about new technology and its societal
consequences. The parliament and the board understood technology
assessment, the board’s remit, as involving not only expert assessments, but
also public deliberation and public participation. The board developed and
employed many deliberative and participatory methods such as scenario
workshops, citizen juries and consensus conferences. The first consensus
conference in Denmark predates the establishment of the DBT, taking place
in 1983 on the theme of breast cancer. In contrast to the model developed in
the United States by the National Institutes of Health, where the expert panel
would prepare the final consensus document, Danish consensus conferences
typically result in a consensus statement authored by the citizen panel. The
DBT have been instrumental in making the Danish-style consensus conferences
popular around the world. Scholars have argued that the work of the DBT
demonstrates the strength of integrative political processes with respect to
scientific and technological issues by institutionalising a close link between
political and participatory aspects of democracy, thus enforcing the Danish
culture of consensus (Andersen and Jager, 1999; Horst and Irwin, 2010).
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Despite—or maybe because of—Denmark’s strong tradition of public
participation in science, the Danish Government introduced the third
mission for Danish universities rather later than other European countries
(Zomer and Benneworth, 2011). The 2003 Act on Universities introduced the
idea that the Danish universities (all universities are public) are obligated to
‘collaborate with the surrounding society and contribute to the development
of international collaboration’. In May 2003, the Minister of Science,
Helge Sander, established a think tank on the public understanding and
appreciation of science that included mostly people working with journalism
and communication. The think tank propounded the term ‘research
communication’ as a way to provide citizens with enough knowledge and
competencies to be able to enter into ‘a democratic dialogue about research,
its results and processes, its benefits and opportunities, its consequences,
dilemmas and risks’ (Tnketanken for forstdelse for forskning, 2004). The
think tank recommended allocating 2 per cent of all research grants to
research communication and funds for research in research communication,
but did not specify if this meant 2 per cent of the total pool of funds, or
2 per cent of each individual grant. Although many Danish scientists were
positive towards the 2 per cent recommendation, the ministry never enacted
it (Nielsen et al., 2007). The ministry did, however, announce two funding
schemes for research in research communication and established the national
Festival of Research, another one of the think tank’s recommendations.

The third mission of the Danish universities introduced in 2003 really has
two elements (Aagaard and Mejlgaard, 2012). First, the universities should
contribute to growth, welfare and developmentin society. Second, asimportant
institutions of knowledge and culture, they should exchange knowledge and
competencies with actors in society, disseminate knowledge about scientific
results and methods to the public and encourage their employees to take
part in public debate. Studies indicate that most scientists and engineers have
limited engagement in any kind of third mission activities, but those that do
tend to engage in public sector service, industrial collaboration or executive
involvement (Mejlgaard and Ryan, 2017). Researchers from the humanities,
however, are overwhelmingly engaged in disseminating knowledge to
the public through books, newspapers, magazines, blogs and social media
(Johansson et al., 2018).
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3. The emergence of modern science
communication in Norway

At the beginning of World War II, the Norwegian academic system remained
relatively untouched. However, in 1942, a large number of schoolteachers
were sent to labour camps in northern Norway, and the University of Oslo
was closed in November 1943. At the beginning of 1944, ‘most of the
academic leaders, both students and staff, were imprisoned, hiding, or in
exile’ (Fure, 2018, p. 113). Many of those held in concentration camps in
Germany, and still living there at the end of the war, were saved by a rescue
operation organised by the Swedish Red Cross and Danish Government only
weeks before the collapse of the Third Reich. During the war one notable
form of science communication was a large number of articles, pamphlets
and books telling people how to secure their own subsistence. Following the
war, Norway, similarly to Denmark, joined the United Nations in June 1945
and NATO in April 1949. As with Denmark, Norway received important
assistance through the US’s Marshall Plan, and a number of scientists
and engineers travelled to the US to learn. Quite likely this aid led to the
Norwegian academic system being strongly inspired by the Anglo-American
one, and it has had long-lasting effects.

However, to explain the position of Norway it is necessary to take one step
back. Due to the country serving as the junior partner in two unions, first
with Denmark (1380-1814) and then with Sweden (1814-1905), academic
institutions arrived late in Norway. What is now known as the University of
Oslo was established in 1811. The University of Oslo played an important
role in meeting the intellectual needs of the emerging independent nation of
Norway. In fact, it has been said that the University of Oslo has gone through
three distinct periods of development, with each period having a marked
influence on Norwegian society (Myhre, 2018):

1. A national civil servant university (until approximately 1880) that
educated the professionals needed to serve the state.

2. The growth of a research university with a definite national flavour from
about 1880. Norwegian scientists mostly ‘excelled—internationally
speaking—in disciplines connected to practical and national interests
in fisheries, shipping and polar exploration: meteorology, geology,
oceanography, marine biology and studies of the northern lights’ (Myhre,
2018, p. 23).

3. An internationalised mass university from approximately 1960 onward.
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These three periods of development also reflect changing understandings
of science communication. Science communication delivered as an element
of formal education was the dominant task during the first period of the
university’s life, while popular science communication became part of
the process of national identity formation and modernisation from the 1880s
until the 1960s. Finally, during the third period, science communication in
Norway evolved in parallel with that seen in the other Nordic countries.

During the 19th and 20th centuries, polar exploration was important for
developing a national identity. This tradition was revived after World War
II. The best-known Norwegian explorers of recent times are arguably Helge
Ingstad (1899-2001), who is internationally recognised for mapping Viking
settlements in Canada (Ingstad, 2009, 2010); and Thor Heyerdahl (1914-
2002), who is internationally renowned for his experimental archaeology and
numerous expeditions (Kvam, 2005, 2008, 2013). Both explorers produced
a great number of popular books, presentations and documentary films,
and Heyerdahl in particular had a large international audience, with his
books being translated into more than 70 languages. The documentary film
chronicling the Kon-Tiki expedition won a number of international awards.
Both Ingstad and Heyerdahl also used the new mass media of the time,
namely radio and TV, to spread news of their achievements, while the Kon-
Tiki Museum was established in 1949. Polar studies are still important, and
Norway has several research facilities in the Arctic and Antarctica. Climate
change has spurred science communication with both stakeholders and
different publics.

Although several authors have attempted to analyse science and technology
communication in Norway from a broader perspective (Andersen and
Hornmoen, 2011; Bentey and Kyvik, 2011; Kyvik, 2005; Lovhaug, 2011),
there have been only a very few analyses of the Norwegian science and
technology communication policy framing those communication activities
(Hetland, 2014). Approximately 50 per cent of all faculty members published
at least one popular science article during a three-year period (1989-91 and
1998-2000), although just 6 per cent of faculty members published half of
all popular science articles (Kyvik, 2005).

The third mission was first mentioned in the law governing the University
of Bergen in 1948, then in the revised law governing the University of Oslo
in 1955. In 1995, the law governing all public higher education institutions
adopted the third mission, as did the revised law governing both public
and private higher education institutions in 2005. Finally, in 2013, the
expanded and strengthened Act Relating to Universities and University
Colleges declared that higher education institutions have three key missions:
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education, scientific research, and science and technology communication.
Consequently, science and technology communication is sometimes referred
to as ‘the third mission’. This states that the universities should: 1) contribute
to the public communication of science and technology; 2) contribute to
innovation; and 3) ensure the participation of higher education staff in public
debate. One important condition in relation to engaging in the third mission
is academic freedom (Underdal et al., 2006), which from 2007 was explicitly
included in the Act Relating to Universities and University Colleges.

In this context, it is also important to note that the Norges forskningsrad
(NFR, the Research Council of Norway) is the major player funding research
and promoting science communication on a larger scale, as private money
plays only a minor role. The overall objective of the NFR’s national science
communication strategy is: “Through a general dissemination of research, the
aim is to encompass that part of the general public who are not traditional
users of research simultaneous to including research in the public debate’
(Norges forskningsrdd, 1997, p. 7). Three main groups of people are defined
as being especially important in this regard:

1. Children and young people, who will form the basis for the recruitment
of future researchers.

Teachers, who serve as disseminators of research results to their pupils.

Journalists, who disseminate research and, due to their position, can
influence the science policy debate.

Several different activities promoted science communication in Norway.
The Norwegian Contest for Young Scientists was launched as a private
initiative in 1968, although it quickly grew in terms of both its ambition
and its scope. The Nysgjerrigper Science Knowledge Project for children
attending primary school was established in 1990, and the Norwegian Science
Week was inaugurated in 1995, the same year in which the Science Channel
was established as a joint project conducted between the largest universities
and university colleges, resulting in weekly transmissions by the Norwegian
Broadcasting Corporation. This activity took place alongside the launch
of a number of other projects directed toward children and young people,
including TV series such as Newton. Forskning.no was established in 2002
as an online newspaper devoted to Norwegian and international science,
included several possibilities for feedback and debate. ScienceNordic was
launched in 2011 with science news from the Nordic countries in English.

The Science Centres Program was established in 2003 as an important project,
not least in terms of stimulating the interest of young people in the STEM
fields (science, technology, engineering and mathematics). By 2018, Norway
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had nine regional science centres, as well as five additional specialised science
centres. It was considered important to strengthen museum-based activities
aimed at schools. Both the museums and the science centres adopted the use
of social media platforms in order to increase the possibilities for inquiry-
based learning. Finally, the Researcher Grand Prix was established in 2010
and proved an exciting opportunity for doctoral candidates to learn valuable
skills in communicating their research, and at the same time participate in
a national competition.

The concept of environmental citizenship has grown in importance since
1900, although it had its first significant breakthrough during the 1970s,
both as a popular movement and as a growing concern within Norwegian
universities (Anker, 2011; Berntsen, 2011). Hydropower accounts for almost
all of Norway’s electricity production. Yet the fight against the extensive
building of hydroelectric power plants broadly lasted throughout the 1970s
and culminated in debates about the Alta Hydroelectric Power Scheme in the
early 1980s. This conflict caused a number of environmental organisations
to engage in activities intended to strengthen their collaboration with the
indigenous people of the north, the Sami. Science communication was
used extensively to argue for a more sustainable environmental policy. Such
ecological arguments relied on the natural sciences, as well as on the social
sciences and humanities. A key intellectual and inspirational figure within the
environmental movement was Professor Arne Nass from the University of
Oslo. He coined the term ‘deep ecology’, and he had a long-lasting influence
across various disciplines both within and outside academia. A more traditional
approach to environmental issues was presented within the established
political regime by former Prime Minister Gro Harlem Brundtland, chair of
the Brundtland Commission, which led to the publication of the Brundtland
Report on sustainable development in 1987. Within just two decades,
environmental concerns had become a matter of general concern within the
international policy arena.

The Norwegian authorities recognised the need for new forums to encourage
active public debate concerning technology and in 1999, inspired by the
Danes, they established the Norwegian Board of Technology. This was tasked
with determining the possibilities and consequences associated with new
technologies, for both society and individual citizens. Its findings were to be
made known to the parliament, as well as to other authorities and to the public.
The board was allowed to determine both the specific areas for discussion
and its working methods. However, importance was to be attached to the
methods by which laypeople could become engaged in its activities. Today,
the Norwegian Board of Technology employs several working methods, such
as hosting laypeople’s conferences, workshops, citizens’ panels and hearings.
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In other words, the Norwegian authorities wish to engage the general public
in a more comprehensive debate concerning technology. A little before this,
the NFR launched a policy for user-oriented science communication in 1996.
The policy underlines that user-oriented science communication requires
two-way communication between the researcher and the user. The aim is to
empower the user to act.

Two distinct trends are currently apparent within the field of Norwegian
science communication, namely a stronger emphasis on open science (OS),
and the growing professionalisation of science communication, including
more public relations within academia. Within the long-term Norwegian plan
for research and higher education (Kunnskapsdepartementet, 2018), OS is
assigned a high priority. In most documents concerning OS, transparency and
knowledge-sharing are emphasised. Scientific publications based on research
and development projects funded wholly or partially by the Research Council
are to be made openly accessible to all interested parties to the greatest extent
possible. At the same time, participation in the actual performance of science
is to be opened up.

It is often taken for granted that OS and citizen science (CS) are two sides of
the same coin; however, this issue is not as straightforward as might initially
be expected (Kennedy, 2016). Several initiatives work toward achieving
greater openness, and in Norway, most CS projects, for example, in relation to
biodiversity mapping, encourage openness and inclusiveness. For instance, the
Ministry of Climate and Environment, through the Norwegian Biodiversity
Information Centre, launched a new service known as Artsobservasjoner
[Species Observations] in 2008. It is a digital reporting system that is open
to everybody. Between 2008 and 2018, about 20 million observations
have been recorded, mostly by amateur naturalists. These observations are
crucial in many respects, with one application being the species map service
used by planners and the like. Consequently, CS represents one emerging
method of participatory science communication (Hetland, 2011). In 2013,
Farbrot published a guidebook concerning practical science communication
that remains much in use (Farbrot, 2013). The book illustrates how science
communication is increasingly converging with PR. However, more empirical
studies of both phenomena in the Norwegian context are required as academic
institutions increasingly establish their own communication units, on all
levels, to promote science communication.
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4. The emergence of modern science
communication in Sweden

Sweden remained neutral during World War II, and neutrality required
allocating substantial state funds to national defence. In general, due to
a national focus on self-sufficiency requiring that Sweden itself produce and
provide as much as possible of what the country needed, research received
generous funding. Particularly, money went to forestry, mining and food
production, which helped boost the Swedish economy in the post-war
period. During the war, initiatives such as the establishment of the so-called
Kursverksamheten KV (literally, course activity), which later became
Folkuniversitetet (the People’s University, one of many adult education
activities known as studieforbund, or study unions) served to strengthen

general education and serve as intellectual resources to resist Nazism and
fascism (SOU, 1946:68, p. 28).

In the 1960s, initiatives in research policy started to move beyond a rhetoric
on bildung and democracy. The longstanding ideal of bildung in Sweden
was inspired by the German tradition of self-cultivation, where philosophy,
personal experiences, formal and informal education are envisioned as
resulting in personal and cultural maturation. This is often described as a
harmonisation of the individual’s mind and heart and a unification of
selthood and identity with the national culture or society. However, this ideal,
as an individual project, was now questioned in calls for concrete practices
and incentives for the public communication of science. Industry had since
long been the prioritised recipient for research results and the natural partner
for cooperation (in Swedish, samuverkan), with the universities. However, now
a more intense discussion took place over why the communication of science
was to be directed at the public.

The general argument was that Swedish society had now reached a state
of ‘scientification’ realising the need for every citizen to understand and
communicate scientific knowledge. Without this information, citizens would
not be able to take part in societal decision-making, and, ultimately, this would
lead to a democratic deficit (Universitetskanslersimbetet, 1972). Science
communication providing citizens with access to research information,
therefore, was more than entertainment, education and formation; it had
become a civil right and democratic virtue.

The wider context for this discussion was science policy initiatives during
the 1950s—1960s in creating the Sectorial Principle in Swedish research.
This stated that state authorities with responsibility for sectors such as
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environment, defence, education, etc. also had the responsibility to produce
the knowledge necessary to fulfil their politically defined mission. Usually
these tasks were commissioned from researchers at the universities, but who
were now criticised for producing knowledge below scientific standards. The
criticism of the Sectorial Principle was two-fold: that the science it generated
was substandard, and that, importantly, it created a dislocation of power
in Swedish society, from elected members of parliament to experts in the
administration of state authorities.

During the latter part of the 1970s and into the 1980s and 1990s, the
belief that the Swedish state could control and steer societal development
with an increasingly instrumentally motivated research policy lost ground
to arguments based on research quality and excellence. The allocation of
resources for scientific research should no longer be left to civil servants in
government, but rather should be performed by the universities where peer
review and other mechanisms for scientific quality could be guaranteed.
Research was to be brought back to the universities, so to speak, yet at
the same time it was also important to ensure the public were involved in
discussions about science.

In the latter part of the 1970s, long-established relations between industry
and university research largely defined the official Swedish policy on science
communication and the formal relationships between universities and
society. The organisation of science communication outside government and
industry, mainly defined by concepts such as bildung and democracy, was
in a different situation. Although sometimes resources were shared with the
industrial networks, other actors, particularly the organisations involved in
adult education, were responsible for communicating science to the public.
In spite of this, the Higher Education Law of 1977 stated that university
researchers now had a ‘third mission’ to fulfil, and it was their responsibility
to inform and collaborate with society, and from 2009 to make their
knowledge useful.

The Law was largely the result of discussions following several public
inquiries and a product of university administrators and politicians
(Universitetskanslersimbetet, 1972; Centrala organisationskommittén for
hégskolereformen, 1975). Traditionally, the Law has been taken as evidence
for the opening up of the Swedish university. It encouraged researchers to
communicate their work and results to the public, on the basis that this work
was funded by taxpayers’ money. Thus, research was brought back to the
universities from the sectorial sphere, assigning the task of communicating
high-quality scientific results to the researcher responsible for creating
those results.
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The Law was constituted on 10 February 1977. The sixth paragraph stated:

That work at the universities shall also include to disseminate
knowledge on research and development. Knowledge shall also be
disseminated on what experiences and knowledge have been gained
and how this knowledge shall be applied (Regeringens proposition
om utbildning och forskning inom hégskolan m m., 1977).

The Law prescribes a third task for the Swedish universities, in addition to
the well-established tasks of education and research. It is not evident if the
third mission is associated with any new economic resources allocated to
the universities. In the referral process preceding the Law, no institutions
made any enquires on the possibilities of increased resources from the state
for the universities in their work with the third mission. It appears as if the
universities did not perceive of the third mission as something more, new or
requiring extra funding. In the formulation of the law there is no information
about the intended recipients of science communication. It is not self-evident
that it is the general public as such or individual or groups of citizens that are
targeted for the efforts in the dissemination of research.

Forskningsradsnimnden (FRN, Swedish Council for Planning and
Co-ordination of Research) was established in February 1977 as a state authority
to oversee the third mission. Sweden is unique in having a state authority
from 1977 to 2000, to initiate, investigate and oversee public communication
of science. Swedish researchers have to a large extent been considered as
insufficient or inadequate in their assigned task to communicate science to the
public. This is largely because little value or importance has been assigned to the
third task by the Swedish research community, in spite of many attempts since
the late 1970s (both in terms of legislation and education) to encourage public
communication of science.

However, it would be a mistake to believe that Swedish researchers do
not engage in such activities. Later studies have shown that researchers
communicate their research extensively, legislation or not, and create strategies
to accommodate public communication of science in already established and
recognised value systems of merit.

The standard tale is that Swedish scientists do not engage in public
communication of science. However, this is a result built upon evaluations
and surveys, not looking into the practices of the research community. In an
upcoming book on the history of the third mission in Sweden, applications
for professorships at Swedish universities have been systematically analysed.
The data show that researchers are doing much of what can be subsumed
under the third mission, but they categorise these efforts as ‘education’ or
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‘research’ using traditional categories of merit. Publishing in a popular science
magazine can be called ‘research overview’, giving public lectures called
‘education’, etc. (Kasperowski, Bragesjoé and Kullenberg, in progress).

FRN’s assumption was that science communication and the third mission
would not happen by itself: researchers must be encouraged, trained or
even coerced into communicating with the public. The ‘societal side’ of the
university has to be evoked by laws and, most often in the history of FRN,
supplemented with different stimulus packages such as workshops in writing
popular science, courses for PhD students, journalist exchange programs,
etc., all of which encourage and support researchers in their efforts to fulfil
the third mission obligations. Several FRN reports have lamented the fact
that researchers are not rewarded for third mission activities as they gain
relatively little merit for these activities compared to research and teaching,
and minimal economic resources have been made available for public
communication of science (Ramstrédm, 1986, p. 74).

Even proposals to establish courses in science communication for researchers
have been met with scepticism from university boards, because they thought
that other types of training and qualifications, particularly for PhD students,
were more important. This led to several recommendations by FRN,
among them a proposal to the government of issuing a complementary
higher education regulation in 1985. The Swedish Government accepted
the FRN recommendations, stating that individual researchers should be
rewarded and promoted for their ‘research information’ activities together
with scientifically meritorious outputs, pedagogical work and other skills
(Hogskoleforordning, 1985).

The government assigned the universities the task to coordinate their
communication and information activities. However, no funds were allocated
for this, and the local universities had to prioritise existing funding. Together
with the Swedish Office for Higher Education, FRN was assigned the task
of overseeing that the new regulation was actually applied in employment
procedures at the universities. However, an analyst contracted by the FRN
concluded that Swedish researchers were well prepared to deal with the
third mission and therefore did not need training or coercion by law. To be
a researcher is also to be able to communicate your work to students and the
public (Ramstrém, 1986, p. 46). The problem cannot be fought focusing on
the individual researcher or PhD studeng; it is of a structural kind. When
advice is issued to FRN in the report it is stated that ‘research information
should be directed to a general public not to a narrowly defined group of
professionals for their use in their everyday work’ (Ramstrém, 1986, p. 25).
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FRN was critical of the report since communicating research information to
professionals is also part of activities it promotes, and here the longstanding
conflict of science communication in Sweden becomes visible. Public
communication of science is resting upon an image of diffusion from researchers
at the higher seats of learning, coupled with a very strong rhetoric on the
needs of the modern knowledge-based representative democracy, including
citizens with a high degree of trust in science as an institution. However,
this rhetoric has seldom been realised in any larger coordinated projects or
programs. Communication of science to professionals in industry, policy
and business has, since the 1920s, been an integral part of the cooperation
between universities and ‘the surrounding society’, enjoying infrastructural
and economic resources. This tradition does not produce a strong rhetoric of
democracy, but is often clad in innovation and global competition, and has at
times affected the trust for science and research negatively in Sweden.

During the late 1990s, FRN as a state authority was questioned by
prominent natural scientists regarding the distribution of large grants for
the procurement of advanced technologies for research in the natural and
medical sciences. In the late 1990s, FRN was shut down following a dispute
over the handling of large research grants, and its responsibilities (including
science communication) were handed over to the Swedish Research Council.
The shutdown of FRN was thus not motivated by any arguments concerning
the public communication of science. Now, the responsibility for developing
new initiatives in science communication was to be carried out by the research
council and the universities themselves. Whereas the limited distribution of
funds to public communication of science by FRN had been directed to
projects initiated by individual researchers and on the training of researchers
in science communication, the Swedish Government now wants the research
councils to take responsibility for increasing researchers’ options for reaching
out to the public (Forskning for kunskap och framsteg, 1993).

What is the image of the Swedish researcher as a public communicator of
science in the light of ideals and practices employed by FRN? The general
answer is that Swedish researchers cannot be steered, trained or encouraged to
fulfil the third mission—they simply fail to adhere to the different initiatives
taken by FRN. In particular, this is the fact concerning communication
of science to the general public carried out with the ideals of bildung and
democracy.

None of the strategies for solving the problem of the low value placed on public
communication of science by FRN seem to result in any significant change
among Swedish researchers, with some exceptions. The first successful example
dates from the late 1970s and is characterised by the creation of a new public
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for science communication (Dewey, 1991; Marres, 2005). In 1980, after several
years of public debate Sweden held a public referendum on nuclear power.
FRN early on produced a popular science booklet series called Killa. The
referendum on nuclear power in Sweden gave FRN the opportunity to produce
several issues on nuclear power, many of them debates between researchers
from different disciplines and moderated by a ‘neutral” researcher. The articles
on nuclear power in Killa were considered an important contribution to the
public debate. Over 50 volumes of Killa were published during 1980-2003,
presenting new and socially relevant research, debated and moderated by the
researchers themselves. Usually research identified by the FRN as important
‘from a societal perspective’ was debated. Environment and energy, health and
medicine, the relation between technology, nature and culture, digitalisation
and, during the later 1990s, biotechnology were recurrent themes. This
initiative has almost paradoxical qualities: given the right circumstances,
Swedish researchers are not reluctant to fulfil the third mission and they also
seem to have the communicative skills necessary.

A further example concerns calls and applications to the position of professor
at Swedish universities. Historical data show that despite the low merit value
of third mission activities, they are actually being practised. Document
analysis of applications to the position of professor (n=126) on all faculties
from 1976-1982 and 1996-2002 at the University of Gothenburg shows
that applicants do communicate their science to the public; however, they
manage the low merit value by constructing their efforts as ‘education’ or
‘research’. The low value merit value of third mission activities means that
they do not attract rewards, do not help secure positions at universities, and
even that you can be accused of producing ‘popular science’ instead of original
research. Public communication of science is thus constructed or subsumed
under already recognised categories of merit. Calls for applications, however,
very seldom put public communication as a requirement for the position
as professor, third mission or not (Kasperowski, Bragesjo and Kullenberg,
in progress).

The third example is a demand put on researchers by funders from the late
1990s onwards in Sweden in relation to research applications. Sweden is
a country where it is necessary to obtain external funding for research, since
positions as lecturers are usually primarily funded only to fulfill educational
tasks. The incentives to apply for external funding are therefore high and
competitive, since research and publications are the hard currency for
career movement. From the late 1990s onwards, all Swedish major funders
of research have requested researchers to draft popularised versions of their
research proposals. This is true for the Swedish Research Council, established
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in 2001 and supporting research of the highest quality within all scientific
fields, and previously for the specialised, disciplinary research councils as well
as FRN.!

Swedish researchers do publicly communicate science almost independently
of the Higher Education Law. The construction of the Swedish researcher
as not fulfilling a role as a communicator of science to the public is, at least
in view of our limited data, a narrative decoupled from the practices of
Swedish researchers. Today, discussions on public communication of science
and research in Sweden are to a large extent defined by open science and
the possibilities of opening science further ‘upstream’ in the research process
itself, and the communication efforts needed for such a change. Universities
are increasingly taking advantage of social media and digital resources as
a large cadre of communicators are now developing a new ecology of science
communication in Sweden.

Figure 11.3: Forum for Forskningskommunikation [Forum for Research
Communication] is an annual event held in relation to Vetenskapfestivalen
Goteborg [International Science Festival Gothenborg]. The forum brings
together science communicators, scientists and others to discuss
pertinent topics in relation to science communication. The topic of the
2019 event was ‘Impact: Good, bad or dangerous?’.

Source: International Science Festival Gothenborg (used with permission).

1 Interview of Anna-Maria Fleetwood, Senior Adviser, External Relations, Swedish Research

Council, by Dick Kasperowski, 4 October 2018.
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5. Concluding remarks

Denmark, Norway and Sweden all have a rich history of science
communication. Popularisation efforts by the scientific community have
co-existed and co-developed with efforts to make science communication
useful for the purposes of democracy, education, farming, environmental
protection, industrial development, public health, social welfare and more.
One of the challenges faced in all three countries is how to match the demands
of the academic community, particularly attuned to specialist, technical
communication, with the demands of society (including most academics),
hoping to share, make useful and critically discuss the fruits of research. The
enactment of the third mission for all public universities serves as a modern
example of such a match, but also shows the difficulties involved. There are
many similarities across the three countries covered in this chapter, such as
an ongoing emphasis on the role of science communication in enforcing
citizenship, public deliberation and social responsibility, but also many
differences. The making of modern science communication in Scandinavia
also testifies to the fact that Denmark, Norway and Sweden are—and always
have been—firmly embedded in international developments.

As open economies, the three Scandinavian countries have a long tradition of
international collaboration. Denmark joined the present EU in 1973, Sweden
in 1995 and Norway joined the European Economic Area in 1994. As such,
they are all three collaborating partners of Horizon 2020, and national
science policy is strongly influenced by EU policy. An important policy
objective is to ensure that the results of publicly funded research are made
open and available to the different publics. Furthermore, responsible research
and innovation is high on the agenda. One crucial question for each of the
three countries is how they manage to build bridges between international
ambitions and national publics facilitating science communication that build
identity and citizenship.
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Science communication
in a post-Soviet country

Arko Olesk

Estonia, with just 1.3 million people, is one of the smallest countries in
the world to use its own language as the primary language in all areas of
social life, including media and all levels of education. Today, the country
also has a modern science communication landscape with science centres,
science festivals and other regular events, established science journalism, and
a national program to foster science communication. This modern setting
is mostly a product of rapid developments during the last 15 years, when
Estonia’s accession to the European Union functioned as a major catalyst.

Estonia belongs to a group of Central and Eastern European countries that
underwent at least three significant transitions during the 20th century: first,
gaining independence following World War I, then being incorporated into
the Soviet Union or its sphere of influence during World War II, and finally,
returning to democracy within a capitalist market structure in the late 1980s
and early 1990s. Each transition brought with it a disruption that has made
a steady development impossible: each time, old societal structures were
dismantled or radically reshaped.

Various statistical indicators place Estonia as one of the most successful of the
post-Soviet group of countries making the transition to the Western world.
This also concerns science and science communication where the comparison
with similar post-Soviet countries demonstrates that the development
towards modern science communication is by no means a given. Therefore,
the Estonian example helps describe and explain both the characteristics of
science communication under the Soviet regime and what forces and factors
lead to the establishment of a modern science communication system.
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1. Historical background

The first Estonian-language periodical publication, the magazine Lihhike
dppetus [Brief instruction] aimed to provide Estonian peasants with practical
medical advice, both for themselves and for their cattle. The magazine was
published in 1766—67 by the Baltic-German Estophile Peter Ernst Wilde and
was part of the Enlightenment-inspired efforts of the German nobility who
were convinced that ‘if peasants’ virtues were developed and proper education
provided, their social circumstances would improve’ (Lauk et al., 1993).

A similar focus on education and cultural development was promoted in
the mid-19th century by the emerging Estonian elite leading the national
awakening movement. For example, Friedrich Reinhold Kreutzwald,
the doctor who penned the Estonian national epic Kalevipoeg, also published
the widely read popular science magazine Ma-ilm ja monda [The world and
other things] (1848), the first illustrated Estonian magazine (Peegel, 1994).

The contribution of Tartu University (founded in 1632 by Sweden and
re-opened in 1802 under Russian Czarist rule) became more important
towards the end of the 19th century when students’ organisations established
themselves as venues to bring science to the public. This complemented
the opening to the public of the university’s natural history museum and
Botanical Gardens in 1802 and 1803 respectively.

During the first period of independence (1918-40), fundamental sciences
were considered impractical for a small nation like Estonia and the emphasis
was on ‘national” sciences (i.e. those dealing with Estonian history, culture,
nature, etc.) or applied sciences such as agriculture (Kalling and Tammiksaar,
2008). Scientific societies became leading communicators by publishing
books and magazines, including Eesti Loodus [Estonian Nature], which is still
published today, and Loodusevaatleja [Nature’s Observer]. The initiator of the
latter, botanist Gustav Vilbaste, considered it crucial that the publications
avoided academic language and were written in a way easily understood by
the readers (Tammiksaar, 2017).

In 1940, Estonia was occupied by the Soviet Union and lost much of its elite
during World War II: they were either killed, arrested and deported, or fled
to the Western world. Science was rebuilt to Soviet standards that had a much
stronger focus on fundamental sciences and saw science and technology
as an instrument to demonstrate the superiority of the Soviet model of
socioeconomic organisation. The scientists had to adapt their work to the
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official philosophy of dialectical materialism' and operate within a system of
strong political control that also included censorship and difficulty of access
to scientific information published in the West (Medvedev, 1979).

These pressures somewhat eased during the Khrushchev era at the end of the
1950s and beginning of 1960s. This allowed the scientific societies to become
more active again, to use more Estonian language in science, and to restore some
magazines closed at the beginning of the Soviet occupation (Tammiksaar, 2018).
Good-quality Russian-language books and magazines were available, but soon an
Estonian magazine was founded that was to become the most influential of its
kind: the popular science magazine Horisont [Horizon], first published in 1967.

The monthly magazine Horisont has often been cited by current Estonian
scientists as one of the reasons they chose a scientific career. The magazine
offered articles written by Estonian scientists in an accessible language
and sometimes provided adaptions from Western popular science magazines.
During the first years, the topics mostly covered global science and the latest
scientific advances, while later coverage became more timeless and focused
on local and Soviet topics (Olesk, 2017). The magazine enjoyed its greatest
popularity in the 1970s with a top circulation of 54,000 in 1971.

The magazine was the official publication of the Teadus [Science] society.
Founded in 1947 as a branch of the similar all-union society (Znaniye),
its aim was to spread political and scientific knowledge among the population.
Its main activities—lectures and brochures—did provide a venue for science
communication but were foremost of ideological nature (officially, communism
was considered a scientific discipline in the Soviet Union). As a result, we can
distinguish two types of public science communication: one whose aim was
not to introduce or explain science but to use science examples or scientists to
reinforce ideological discourses such as legitimisation of the Soviet system; and
the other that sought to popularise and explain science. A study on the science
coverage in Soviet Estonian media (Olesk, 2017) showed that although the first
type was predominant, the second type was also present, especially in Horisont,
but also in daily newspapers, probably more due to the personal initiative of
some scientists and journalists than to editorial policy.

The educational science communication paradigm that was to become the
dominant one in 2Ist-century Estonia traces its beginnings to 1980, to
the founding of the National Student Research Society. The society facilitated
the mentoring of gifted school children by senior researchers and organised
student research conferences.

1 Dialectical materialism is a philosophy of science that serves as the philosophical basis
of orthodox communism.
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Several scientists played prominent public roles in the popular movement in
the late 1980s that finally led to the restoration of independence in 1991. The
movement was sparked by scientists highlighting environmental concerns
related to Moscow’s plan to start mining phosphorite in the ecologically
delicate Virumaa county.

The harsh reforms Estonia undertook after the restoration of independence and
the abrupt transition to a market economy hit society hard. Scientists had
to re-orientate themselves to the Western model, including publishing in
international peer-reviewed journals and competing for funding. Under
these circumstances, science communication was not a priority—neither
for the scientists, nor for the media or the universities. The circulations of
Horisont and Eesti Loodus declined dramatically. The field suffered from lack
of resources and support and was only sustained by devoted enthusiasts.

2. Emergence of modern science
communication in Estonia

When preparing this chapter and talking to people with a long history in
the Estonian science communication landscape, the developments witnessed
during the last 20 years were often explained by one key factor: the crucial
role of individuals. In a small country, the right person in the right place
or with enough determination could trigger long-term processes and have
a remarkable impact. Several initiatives that laid the foundation to the period
of rapid development and institutionalisation of science communication
were attributed to such individuals or small groups.

To give two prominent examples: in the national media, science was kept
visible by Tiit Kindler, a former physicist who started editing a weekly
science page in 1995 and became eponymous with science journalism in
the following decade. The interactive science centre AHHAA that became
a crowd magnet in 2011 was established in 1997 and built from scratch by
the former chemist Tiiu Sild.

The leap from those endeavours to a modern science communication
system in Estonia required several supportive factors to come together in
the beginning of the 2000s. First, society was recovering from the ruptures
caused by the transition, and now had more resources to focus on issues
beyond mere survival. The scientific community started to discuss the same
set of perceived problems that helped to launch the science communication
movement in Western European countries in the 1980s and 1990s: lack of
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students in STEM-fields (science, technology, engineering and mathematics),
little or inaccurate media coverage of science, and the diminishing role of
science and scientists in society.

Second, new resources became available to support science communication
activities—most importantly, funds from the European Union (EU). Outside
support had been there before as well—in the 1990s the Scandinavian
countries provided financial support and know-how for the establishment and
growth of several science communication initiatives. For example, the Estonian
Association of Science Journalists was founded in 1990 (then also including
environmental journalists) with the support of the Finnish association; and
science centre AHHAA was directly inspired by the Heureka centre in Helsinki
with whom they have had a close collaboration over the years. However, the
financial means that became available with Estonia’s accession to EU in 2004
moved activities to a whole new scale. By around 2005, the stage was ready for
a quick expansion of science communication activities in Estonia. There were
dedicated individuals who worked on limited resources and with litde or no
institutional support, meaning that they were usually not capable of reaching
beyond a niche audience. At the same time, there was a growing understanding
among the scientific community that science communication can be a tool to
solve problems that science is facing in society. Finally, access to EU funds made
decision-makers look for fields that needed a development boost.

One case that illustrates how these factors co-contributed to a quick shift in the
nature of science communication activities in Estonia was the celebration of
the International Year of Physics in 2005. The Estonian Physical Society had
been concerned for some time about the sustainability of the field in Estonia,
considering low student interest and little public visibility of physics. While
they had been doing small events before, the international year prompted
them to design a comprehensive program to increase the visibility of physics
in the public and among potential students. The activities included a new
web portal for physics news, a weekly science experiment presentation on
the national broadcaster’s morning show, a public event for families and
the Science Bus—a science theatre that toured schools (Eesti Fiiiisika Selts,
2005). Most of the funding for the program came from an EU framework
project related to the Year of Physics, but the extent of the activities was also
supported by a substantial amount of work done on a voluntary basis by
students and university staff.

The impact of the Year of Physics activities extended well beyond the one-
year project. The Estonian Physical Society continued and extended many of
the activities in the following years. Several people who got their first science
communication experience during the Year of Physics are now prominent
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communicators. The idea of the TV show Rakett 69 [Rocket 69], one of
the biggest science communication success stories in Estonia, was born in

preparation for the Year of Physics, although it finally aired only in 2011.

Perhaps the most influential activity was the creation of the Science Bus. It has
visited hundreds of schools over the years with its science theatre performances
and served as an inspiration for other fields to launch similar initiatives. Today,
organised school visits with interactive workshops and mobile laboratories have
become a widely used science communication format in Estonia.

Inaway, the Science Busaccelerated the formation of the current state-managed
science communication system. The wish to officially recognise the Science
Bus prompted the creation of annual National Science Communication
Awards in 2006, which allowed Estonia to submit the winners to a similar
(but now defunct) European Union science communication competition.
Further, the awards led to the establishment of the annual science
communication conference. Terje Tuisk, the head of the Department of
Science Communication in the Estonian Research Council, recollects that in
the first years the award ceremony was rather unattractive to anyone but the
people immediately involved.? Hence, in a discussion about how to increase
the visibility of the awards the idea of a science communication conference
was born. First held in 2008, it has since then annually brought together
science communication practitioners, researchers, journalists, administrators,
decision-makers and others. The conference has allowed the sharing of best
practices and can be credited as a key component in the creation of a sense of
community among science communicators in Estonia.

These stories already highlight the important role of various EU
influences. Furthermore, a nudge from the EU can even be considered the
beginning of the national science communication program. In 2002,
the European Commission approached Estonia, then still a non-member,
to submit entries to the pan-European contest of young scientists. For this,
a similar competition in Estonia had to be organised. The task was given to
Tuisk, a biologist by training who had some previous experience with student
research. ‘Essentially the Ministry [of Science and Education] was saying that
you can do [the contest] if you wish but we have no money. So we did it with
no funds,” she recalls.?

Later, the ministry handed over the coordination of university-level student
research contests to Tuisk, and she began to hire people to manage all the
tasks. In 2006, this group was officially named the Department of Science

2 Personal communication, 29 August 2018.
3 Personal communication, 29 August 2018.
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Communication (then located at Archimedes Foundation that coordinated
the use of EU funds; today it is in the Estonian Research Council, the main
funding institution of science in Estonia) and started to gain more functions
such as managing the science communication awards and organising the
annual conference. In 2008, the Ministry of Science and Education began
funding various science communication projects in an annual open call,
again coordinated by the Department of Science Communication. In 2018,
the budget for the call was €150,000 and a total of 30 projects were financed
(Eesti Teadusagentuur, n.d.-c). In 2010 and 2016 there were two additional
open calls with a budget of more than €1 million each for systematic long-
term science communication projects (including extracurricular activities)
aimed at young people.

‘When the preparations for the new period of the [EU] structural funds
started, the Ministry had already realised that this field needs more resources,’
Tuisk says.” Hence, a national science communication program was crafted.
The TeaMe program (short for 7eadus, meedia ja meie or Science, Media and
Us; also translates as ‘we know’) had a budget of €3.34 million over the period
2009-15, 85 per cent of which was provided by the European Social Fund.
The program had three general aims:

To increase the interest of young people in science and technology,
and for careers in these fields;

To expand the scope of Estonian science media and journalism; and

To spread the scientific way of thinking, bring science closer to people
and make it more visible in the media. (Eesti Teadusagentuur, n.d.-a)

The biggest part of the budget was used to commission two TV shows: one
for general audiences, introducing Estonian scientists; and the other aimed
at young people. The latter was the aforementioned Rakett 69, a show where
youngsters aged 15-24 compete in solving science-related puzzles. The show
has been running on prime-time since 2011 and was declared the best
European educational format by the European Broadcasters Union in 2012.

Other activities of the TeaMe program included communication training
for scientists and skills training for journalists. For schools, the program
commissioned new study materials for science-related elective courses as the
possibility for such elective courses was recently introduced in secondary
education, and science and technology subjects in particular lacked
suitable materials.

4 Personal communication, 29 August 2018.
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Figure 12.1: The TV show Rakett 69 features young people solving
science-related tasks.

Source: Rakett 69.

The program also supported the Year of Science in Estonia. In the tradition
of having theme years, 2011/12 was declared the Year of Science to make
science more visible to the public. The execution of the year was designed to
get more attention to existing science communication activities rather than
to create new ones. For this purpose, a specialised portal was created (miks.
ee) and PR support for various activities was provided.

The program did have its critics. A study commissioned towards the end
of the TeaMe program concluded that the field of science communication
in Estonia is characterised by a lack of strategic guidance or vision by the
funding bodies, lack of focus on effectiveness and desired outcomes, and too
much emphasis on attracting pupils’ attention rather than long-term activities
to maintain interest in science and technology (Kirss, Haaristo, Nestor,
and Mikko, 2013). This input, along with the comments from stakeholder
representatives on the TeaMe advisory board who strongly recommended
focusing the activities on young people, was used to design the follow-up
program TeaMe+ (2015-20, total budget €3.2 million).

As a result, the current program introduced new measures that support long-
term activities at the primary and secondary levels of education. These include
networking and training of teachers and supervisors in extra-curricular
education and supplying them with methodical materials for teaching. At the
same time, the program continued with the TV show Rakert 69, which has in
the last seasons paid special attention to gender equality (and has produced
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two female winners to date). The annual competition for young scientists was
developed into a full-weekend science fair open to the public and an initiative
was launched to involve companies in teaching STEM subjects.

The activities of the Department of Science Communication, including
the two TeaMe programs, have been tone-setting in Estonian science
communication, both because its focuses define the national priorities and
because it is the biggest funder of science communication activities. Tuisk
also sees a clear impact of the TeaMe programs and the project calls they
organise: “The fact that public money was given to the field [of science
communication] has brought more actors to the field. Since then activities
have gained a much wider base’?

It must be noted, however, that science communication has never featured
in policy documents of the Estonian government or been the focus of special
government initiatives. The national programs and activities mentioned above
have been mostly initiated and managed at the ministry level or below. This
could be contrasted with the topic that has made Estonia most prominent
internationally—the advanced information society characterised by the
widespread usage of public e-services, digital society innovations and an active
and successful ICT start-up scene (Heller, 2017). This digital transformation
was pushed strongly by policymakers (Kattel and Mergel, 2018), with policy
documents describing the benefits of ICT adoption as being the improvement
of Estonias competitiveness, democracy and educational system (Runnel,
Pruulmann-Vengerfeldt and Reinsalu, 2009).

It might be surprising that science communication has been rarely discussed
in the context of the digital transformation. Digital innovations have not
been seen as a potential tool for science communication, and nor has science
communication been focusing specifically on popularising ICT (although
robotics is one of the best-established fields in informal science education).
There are some connections on the rhetorical level: the focus on education
and young people of Estonian science communication activities has been
justified by its potential economic benefits to the country. The program
document for the original TeaMe program stated that Estonia lacked enough
researchers and engineers to move to a knowledge-based economy, therefore
it was necessary to attract more young people to STEM fields:

To better understand the connections between the society and science
and technology we need to increase the awareness of young people and
the whole population about the impact that research and development
and innovation have on national competitiveness and productivity and
thereby on social well-being (Haridus- ja Teadusministeerium, 2013).

5 Personal communication, 29 August 2018.
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The follow-up program emphasised a similar motivation: ‘Young people’s
willingness and motivation to acquire a higher education in STEM fields
must be given a firm basis already in comprehensive school and secondary
school levels” (Eesti Teadusagentuur, n.d.-b). This economic discourse aligns
well with the political liberalism that has been prevalent in Estonian politics
throughout the current independence period.

Thus, the core goal of Estonian science communication is getting the attention
of young people with attractive presentations of science and then guiding
their interest towards choosing a career in STEM fields. As well as the already
mentioned activities, several other successful examples follow the same
discourse—for example, science centres or the robotics contest Robotex, one
of the largest in Europe.

In terms of public visibility of science, a major turning point was the opening
of the AHHAA science centre in 2011. AHHAA had been founded in 1997
as a project of the University of Tartu. The story goes that the Estonian
president Lennart Meri, a person with much symbolic power, visited the
Heureka centre in Helsinki and was so impressed that he immediately faxed
the Estonian Minister of Education to recommend establishing a similar
centre in Estonia.® The University of Tartu took on the task and appointed
the young chemist Tiiu Sild to run the centre. However, as Jaak Kikas pointed
out, the establishment of the centre was not a top-down order but matched
the interests of some researchers who were keen to communicate science but
had had few opportunities for this.”

The determination of Tiiu Sild allowed the centre to develop from modest
beginnings and from no permanent exhibition space into one of the most
modern science centres in the Eastern and Northern part of Europe. In 2004,
the centre was reorganised into a foundation by the University of Tartu, the
city of Tartu and Ministry of Science and Education, and applied for EU funds
to build its own permanent house. When it was opened in Tartu in 2011, the
centre became an immediate public success and still attracts a steady 200,000
visitors per year. The centre also coordinates the annual Night of Researchers,
which grew in 2012 into a week-long national science festival.

6 Jaak Kikas, chairman of the board of AHHAA, personal communication, 24 August 2018.
7 Personal communication, 24 August 2018.
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Figure 12.2: The new building of science centre AHHAA was opened

in 2011.
Source: AHHAA.

Figure 12.3: First director Tiiu Sild
(1958-2012).

Source:Lauri Kulpsoo/Tarkade Klubi.

As the examples of AHHAA and
the Science Bus show, the support
of universities has been crucial for
the start of initiatives that have later
grown into something bigger. The
universities are relevant actors in the
field and many of their initatives
are directed towards young people,
i.e. potential future students. Their
efforts to communicate to the
media and the wider public include
hiring of communication specialists
and  providing communication
training to scientists. However,
these trainings remain on a small
scale, are not systematic and have
not been integrated into official
curricula. Often, they take place
within EU-funded doctoral schools.
The same applies to the training of
science communicators—these are
based on ad hoc activities instead of
designated programs. Academically,
science communication has been
researched in the communication
departments at the universities of
Tartu and Tallinn, but currendy
there is no designated research group
or study program.
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The universities have also made efforts to communicate with industry as the
lack of knowledge transfer to business has often been cited as one of the
major problems in Estonian science. The initiatives sometimes have a dual
purpose, also serving to communicate science to the public—for example,
TalTech University’s innovation centre Mektory. The online science news site
Novaator, which is now a part of the public broadcaster’s online service, was
founded by University of Tartu as a public channel to provide university-
related news to entrepreneurs.

Recent years have seen the emergence of another major driver for public
communication of science. While the rapid developments in the mid-2000s
can be attributed to a common concern of the stakeholders about the science
interest and career choices of young people, the 2010s brought a new focus on
the funding of science. Because state funding to science has been dwindling, the
universities, individual scientists, National Academy of Science, and Estonian
Research Council started to consider public visibility as a valuable tool to
influence the situation and undertook efforts to increase the profile of science.
By presenting success stories and increasing the quantity of science coverage in
the media, they hope to increase public support to science, which they expect
will then lead decision-makers to increase funding (Scheu and Olesk, 2018).
In late 2018, the pressure by the scientific community led to the signing of
a political agreement to increase research funding to 1 per cent of GDP.

Generally, the Estonian media is a good partner for the scientific community.
Science has become a permanent part of the menu that media houses offer
and (science) journalists are generally characterised by a favourable attitude
towards scientists. This development has taken place within the last 15 years,
more as an evolutionary process rather than due to outside influences.

After the collapse of the early 1990s, science was hardly present in the media.
The magazines Horisont and Eesti Loodus survived but became marginalised.
For a long time, the only regular occurrence of science in mainstream media
was the weekly science page in one of the daily newspapers that the former
physicist Tiit Kéndler started writing in 1995. The beginning was hard, he
recalls, especially due to lack of information and researchers” mistrust towards
journalists since the concept of science journalism was almost unknown at
the time.® Over the years he established himself among scientists, editors and
readers as a respected writer. Another few enthusiastic journalists emerged to
cover science in addition to their main reporting tasks. Their efforts convinced
media managers that it was possible to cover science in an engaging way and
that there was interest from the readers, so media channels began to consciously

8  Personal communication, 20 October 2018.
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look for science coverage. Today, most main national media channels employ
a science journalist or have a science section. The strongest online channel is
ERR Novaator (err.novaator.ee), co-managed by the University of Tartu and
Estonian National Broadcasting. In print, franchise magazines such as the local
version of Danish [/lustrerad Vetenskap enjoy good circulation numbers.

There is no general association for science communicators, only two more
specialised umbrella organisations. The Estonian Association of Science
Journalists, originally founded in 1990, experienced a long hiatus soon
afterwards. It was revitalised in 2007 and has since become an active
stakeholder in science communication discussions. As of 2018, it has
23 individual members. The Estonian STEM Education Union, an umbrella
organisation for everyone in non-formal STEM education in Estonia, was
founded in 2016 and, as of 2018, has 119 members, both individuals and
organisations. The main informal network, the Facebook page Teaduse
populariseerijad, has more than 800 members.

Ten years ago, the initial discussions at the first science communication
conferences mostly focused on issues related to media. The poor nature or
lack of science coverage was seen as the central problem and the cause for the
perceived lack of public appreciation for science. The understanding of the
goals and methods of science communication were very much similar to
these now described as the deficit model of science communication (Miller,
2001). Improving the quality of science media was also one of the aims of the
original TeaMe program. However, actions quickly revealed that the impact
of interventions is limited. This, along with the shifting focus to education
and the gradual improvement of science media triggered by media houses
themselves, contributed to science communication being understood as more
like an ecosystem of actors with varying possibilities and roles. Additionally,
an increasing number of activities claim to focus not just on presenting science
attractively but also on creating a deeper understanding of the scientific
process (i.e. increasing the scientific literacy of people).

A notable gap in the Estonian science communication field is the lack of
public engagement activities. While many activities with young people can
be considered some form of engagement (they are involved in hands-on
activities or even forms of citizen science), these mostly serve educational
purposes, not democratic participation. One possible explanation is the lack
of a perceived need for such formats. The fields that are generally the subject
of engagement formats in Western European countries, e.g. synthetic biology,
are not being developed here, or there is no appropriate local political process
that could be influenced via such mechanisms. Surveys show a strong public
trust of scientists (European Commission, 2010) and PISA tests indicate
that Estonian students are among the best in the world in natural sciences
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(Haridus- ja Teadusministeerium, 2017). Therefore, other formats of science
communication might be perceived as more suitable to approach the issues
that have been defined as core problems (such as lack of students in STEM
fields or insufficient knowledge transfer from academia to industry).

Regarding terminology, ‘popularisation of science’ is still the most common
expression to describe the presentation of science to the public. The expression
was widely used during the Soviet period and its continued use can be both
attributed to a habit and to a linear one-directional understanding of science
communication as transfer of knowledge from scientists to the public. One
can see, however, that ‘science communication’ has started to gradually replace
‘popularisation’. The change is not uncontested as it has been argued that in
Estonian, ‘communication” has a more verbal connotation than in English, and
therefore is not the most appropriate term to describe educational activities
such as hands-on experiments. Currently, the Estonian Research Council uses
‘popularisation’ to describe educational activities and ‘science communication’
for media-related activities. However, the discussion in the Estonian science
communication community about the most appropriate term continues.

The science communication system and its development in Estonia is
greatly influenced by the fact that Estonia is a small country. This enables
some processes to take place quickly and one person can have a great impact
on the outcome, as most of the stories in the chapter demonstrate. At the
same time, there is a constant lack of resources that leads to questions of
sustainability. In a small market, activities are often not able to operate on
a fully commercial basis and depend on institutional support. This again
depends on the priorities of the individuals currently in the system.

Tuisk attributes the rapid development of Estonian science communication
in the mid-2000s to favourable attitudes among the decision-makers:
“There were people [in the Ministry and the science funding body] who saw
perspective [in science communication], were supportive of new initiatives
and found resources to start things’.” The ideas that had been devised by the
early enthusiasts and received initial institutional support were then catalysed
into major projects once EU funding became available. Many major projects
(museums, TV programs, the national science festival) have been or are still
partly funded with EU money.

This arrangement means that the science communication system in Estonia is
still fragile. Major reduction of EU funding is expected in 2020 and the future
funding of many current activities, including those in the TeaMe+ program,

9 Personal communication, 29 August 2018.
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is uncertain.'’ A significant section of various science communication activities
is dependent on project-based funding. Such an unsteady environment
again amplifies the role of individuals: if there is institutional support, the
system fulfils its purposes; but once the tide turns towards other priorities,
enthusiasm may not be enough to sustain the achievements.

Despite the somewhat uncertain future and some gaps in the science
communication landscape, Estonia can be considered as having completed the
transition to a modern science communication system. The system is not yet
consolidated, and in their cross-Europe analysis, Mejlgaard et al. (2012) place
Estonia in the group of countries with a ‘developing’ science communication
culture along with several other Eastern and Central European countries.
A clear difference with other post-socialist countries emerges, however, when
looking at the science—society relationship, according to Mejlgaard (2017).
Taking into account not only the state of science communication but also the
use of science in policymaking, public participation in science governance
and innovation performance, this analysis places Estonia in the ‘science
central’ cluster. In contrast, the position of science in other Eastern European
countries can be considered as ‘disregarded’.

Unfortunately, data about the state of science communication in the
European post-socialist countries are too scarce to make generalisations.
Available literature from individual countries mostly discuss various
problems: for example, low level (Lehmkuhl et al., 2012) and low quality of
media coverage (Suljok and Brajdi¢ Vukovi¢, 2013), lack of domestic sources
in media coverage (Lach, 2014), dominance of the ‘deficit model in science
communication activities (Adamsone-Fiskovica et al., 2009), and fragmented
academic research in the field (Valinciute, 2017).

Messages received via personal contacts or anecdotal stories indicate that
although science communication activities exist in post-socialist countries,
they have a low profile and often remain under the national or international
radar. These countries are still struggling to build up a strong and sustainable
national science communication system, the weakness of their science media
being the greatest concern. While many post-socialist countries have their
own associations of science journalists, Estonia and Russia are the only
countries from the former Soviet Union to be members of the European
Union of Science Journalists’ Associations (EUSJA).

10 In 2019, the Ministry of Education and Research launched a process to devise a national strategy
of science communication. The strategy aims to define the national priorities, main activities and the
actors involved, and address the issues of funding.
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Timeline
Event Name Date Comment
First interactive science AHHAA Science 1997/2011 | Permanent exhibition
centre established. Centre in Tartu opened in 2011
First national (or large European Night 2006
regional) science festival. | of Researchers
An association of science | Estonian 1990/2007 | EASJ founded in 1990,
writers or journalists Association of revitalised in 2007 after
or communicators Science Journalists a hiatus
established.
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Event Name Date Comment

First university courses Various short 2010 No full-length university

to train science training courses course available

communicators.

First PhD students in 2020

science communication

graduate.

First national 2008

conference in science

communication.

National government EU-funded TeaMe | 2009

program to support program

science communication

established.

First significant initiative EU-funded TeaMe | 2009

or report on science program

communication.

National Science Week 2006 Organised around the

founded. European Night of

Researchers

First significant radio Kristall [Crystal] 1964 From 1964 to 1985

programs on science.

First significant TV Rakett 69 2011 A competitive science

programs on science. [Rocket 69] show for young people

First awards for scientists 2006

or journalists or others for

science communication.

Other significant events. National society 1966 Lectures and brochures
Teadus [Science] and a venue for science
founded communication
Popular science 1967
magazine Horisont
[Horizon] founded
National Year of 2011-2012 | September 2011-
Science declared September 2012

Contributor

Arko Olesk is a lecturer in science communication at the Baltic Film,
Media, Arts and Communication School at Tallinn University.
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FRANCE

‘The Republic needs scholars!’
A rapid history of making science public
in 20th-century France

Andrée Bergeron

Reading Ouest-Eclair on the 31 May 1937, the readers of the Breton daily
newspaper learned about a ‘crowd of young folks gaping at the mysterious
machines used by modern scholars and at the tremendous machine generating
stunning lightnings and artificial thunderstorms” and about their presumed fear
in front of such powerful forces that ‘meekly obey to the order of a human being’
comparatively so small. This lyrical description related to the Paris international
exposition Arts et techniques dans la vie moderne [Arts and technics in modern
life] and described the first visitors to the Palais de la découverte.

The creation of the Palais de la découverte was the first step toward modern
(Kargon et al., 2015) science communication in France, in both form and
content. Designed within the framework of the international exposition
(Ory, 1991) by prominent scientists led by the Nobel laureate Jean Perrin, the
Palais became permanent in 1938 after the rest of the international exposition
was dismantled.

1. A genuine founding act

The preparation of the 1937 international exposition has a long and eventful
history (see e.g. Kargon et al., 2015; Ory, 1994). It was prepared during
a period of international tension and, in France, of serious political crises of
the late Third Republic. Increasing threats of war and growing unemployment
was the background on which the exhibition was built.
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The theme eventually selected' by the government—International Exposition
(modern decorative and industrial arts, working and peasant life, intellectual
cooperation)—allowed for intellectual cooperation and intellectual work. This
choice fell in line with the interests of the International Institute of Intellectual
Cooperation (then considered the arm of French diplomacy) and of the
powerful Confederation of Intellectual Workers (Confédération des Travailleurs
Intellectuels, CTT). The first general commissioner of the future international
exhibition, Aimé Berthod, was a member of the Intellectual Workers” Defence
Group at the Chamber of Deputies. He put the vice-president of the CT1, the
painter André Léveillé (later the first director of the Palais de la découverte),
in charge of the section devoted to intellectual cooperation. Léveillé proposed
to split this into ‘three groups on the manifestation of thought’: Expression,
Training and Diffusion. Expression of Thought aimed at the promotion
of diverse facets of the work of mind: science, literature, museums, theatre,
music and dance, cinema, and congtesses. The idea of ‘reserving a place for
science’ in an exhibition in part dedicated to thought very much fitted with
the conceptions of the CTT (Bergeron and Bigg, 2015), and this first proposal
explicitly included a class dedicated to science as early as 1933. By the time
Perrin and his colleagues® joined the project in 1934, ‘science’ was already
constituted as the first class of the first group ‘Expression of Thought’ (including
literature as the second class, the museum as the third, etc.).

The dedication of a significant section to a subject that was « priori difficult
to exhibit, the activity of the mind—or in the exhibitions terminology, the
Expression of Thought—was considered by many (such as Paul Valéry, who
became in charge of the first group) as a ‘great and paradoxical novelty’. What
was supposed to be shown was not the product of thought but intellectual labour
as such that had then to be made materially observable. The challenge was to
represent (in an exhibition, with objects, visuals, etc.) this very immaterial thing
(thought at work) so that a visitor could observe it. For science that was done by
means of experiments; for literature, by means of manuscripts. For Valéry, this
fundamental challenge was the very same for literature and for mathematics:

1 Décret relatif i la création & Paris d’une exposition générale internationale (arts décoratifs et
industriels modernes, vie ouvri¢re et paysanne, coopération intellectuelle), Journal Officiel de la
République Frangaise. Lois et décrets, 17 January 1933, p. 491. The 1937 world fair was the first one to
be organised according to the new regulation established by the Convention Relating to International
Exhibitions, signed in Paris on 22 November 1928. Among other things, the convention defined new
rules for exhibition frequencies: facing three proposals, the government went for the compromise.

2 On the CTI see Chatriot (20006).

3 Let us just mention the two vice-presidents: the physicist Paul Langevin and the mathematician
Emile Borel. It is worth noting that the board included a significant number of CTT officers: Emile Borel
(founding vice-president); André de Sainte-Lagué (president); Charles Marie (treasurer). Many scientists
involved in the creation of the Palais had clear political commitment (Bensaude-Vincent, 2013).
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how was it possible to ‘put before the eyes what exists only through the mind
and in the mind’ (Valery, 1960). The option selected was, for any domain of the
Expression of Thought, to stress ‘the immediate creations of the mind’, the act
of creation rather than the product, on modern thinking rather than the repertoire
(Bergeron and Bigg, 2019).

For science, in the first place this meant to display modern science,
contemporary rather than historical, and pure rather than applied. The
philosophy of the Expression of Thought exhibit had consequences on the
museological choices: creation had to be made visible, spectacular, lively. For
the Palais’ founders, the obvious model was the Hall of Science at the Chicago
exposition in 1933, ‘A Century of Progress’. This was considered a success in
its combination of spectacle and pure science. In the end, as a comparison
with the ephemeral Museum of Literature suggests (Bergeron and Bigg,
2019), the Palais should not so much be regarded as a unique museum—
neither with respect to the history of science museums nor within the Paris
1937 exhibition—but as part of a recent line of exhibitions and the concrete
expression for science of the principles of the Expression of Thought exhibit.

The Expression of Thought exhibit was intended to promote the cultural
and social importance of intellectual labour, with the immediate benefit of
remedying unemployment by engaging artists and scientists working on
the exhibition. For the scientists involved in the preparation of the Palais,
this held a particular relevance: it took place precisely when the same group
had been wrestling with issues about the organisation of research (Picard,
1990), eventually leading to the creation of the National Centre of Scientific
Research (CNRS). The parallels between the two processes are so convincing
that in her pioneer work Eidelman (1985) suggests that the Palais could be
regarded as a museum transposition of the CNRS.

The Palais de la découverte was a true success with more than 2,250,000
visitors. It became permanent after the end of the International Exhibition
and reopened in April 1938, while the biology section reopened in August
after being completely reconsidered. The exhibit included the famous
‘Lottery of heredity’ designed by Jean Rostand and Jean Painlevé. The first
temporary exhibit at the Palais in 1938 was organised by the Carnegie
Institute in Washington and focused on recent US advancements in biology
and astronomy, presented with the support of the New York Museum of
Science and Industry. The Palais continued its activities during the war. A
commemorative exhibition on Lavoisier organised in 1943 was considered
then and today (Beretta, 2004) as a genuine act of resistance.
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2. Construction and reconstruction

The Palais was severely damaged during the Battle of Paris in 1944. Nonetheless,
it resumed its activities and developed various initiatives very rapidly. As early
as 1944, Léveillé began to work to develop international contacts® that led to
exhibitions (like the exhibition on penicillin organised with the support of the
British Council and the US Information Service and with the collaboration
of Alexander Fleming) or to lectures (like the series of lectures by English
scientists including Dirac, Huxley, Florey and Bernal). Curiously enough for a
place affirming its commitment to ‘living science’, a series of commemorative
exhibitions was organised, beginning with Pasteur in 1946. Predictably, the
Palais became a natural place for science communication in Paris, and can
probably be considered as the foundation upon which the post-war science
communication edifice in France would be built.

It was not the only science museum in France at the time. In Paris, the
Muséum National d’Histoire Naturelle (Blanckaert et al., 1997) and the
technical museum of the Conservatoire National des Arts et Métiers (CNAM)
(Dufaux, 2013) had long histories. Paul Rivet’s Musée de 'Homme, designed
as a museum/laboratory presenting ethnology, opened in 1938 (Conklin,
2013). And, of course, natural history museums existed in the main cities.

Science museums played their part in the first efforts to develop science
clubs for youngsters in the early 1960s: the Palais had the Club Jean-Perrin,
while the museum had its Clubs Naturalistes and the CNAM its Club des
Jeunes Techniciens. Another association named Jeunes Sciences already
existed, created in 1958 by the surrealist writer André Thirion. In 1962, the
ANCS (Association nationale des clubs scientifiques [National association
of scientific clubs]) was created, and subsequently became the Association
nationale sciences techniques jeunesse (ANST]) in 1977 and Planéte sciences
in 2002 (Gautier and Las Vergnas, 2010). The keen interest of youngsters for
space and astronomy impelled the Centre national d’études spatiales to draw
on these associations to channel the activities of young people interested in
rocket construction and propulsion (Radtka, 2016).

During the 1950s and 1960s, science communication was also achieved by
other means: in the press, on radio and on the nascent television. Specialised
magazines (de vulgarisation) had existed a long time (like La Nature, created
in 1873) or had been created after World War II. Science et vie had been

4 Léveill¢ also played a very active role in the creation of the International Council of Museums
(ICOM). He was a long-lasting member of its board and chaired its ‘Science museums and planetaria
section’ that he strongly contributed to set.
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created in 1913 on the model of the American Popular science under the
title La science et la vie. One could add La Revue scientifique (a magazine de
haute-vulgarisation, created in 1863). Two new magazines were created in the
aftermath of World War II: in 1946, Atomes, a ‘high-level’ monthly magazine
that would have a promising future under another titde (Za Recherche) and, in
1947, Sciences et Avenir that, like Science et vie, is still published today.

Science on radio hasalong tradition in France. Before World War II, renowned
scientists used to give ‘lectures’ on various topics and a Conseil supérieur de
la Radiodiffusion had been created in 1937, bringing together personalities
close to the Union Rationaliste and the Popular Front. The Conseil included
a scientific section: Emile Borel, Henri Laugier, Jean Perrin, Paul Langevin
(all involved in the Palais’ foundation), Ir¢ne Joliot-Curie and Georges-Henri
Riviére were members (Morelle and Jakob, 1997). In the 1950s and 1960s the
main science broadcast on radio was La science en marche (1958—83) hosted
by Francois le Lionnais, who was incidentally head (1950-58) of the Division
of Science Teaching and Science Popularisation (Salon, 2016) at the Natural
Sciences Department of UNESCO (then directed by the physicist Pierre
Auger, who would a few years later host Les Grandes Avenues de la science
moderne (1969-86), a program on the State radio channel France-Culture).

In this post-war period, television’ was still in its infancy. Science had
nonetheless its place, either through specific programs such as Les bdtisseurs
du monde, a series of biographies of famous scientists (Galiléo, Copernicus,
Galois, Curie) directed by André Labarthe (1956-57); or, as for La page des
sciences (1961-62), as part of the newsreels. Les médicales (1954—84) hosted
by journalist (and former physician) Igor Barrére and the journalist Etienne
Lalou is considered a pioneer program on medical communication (Mansier,
2014). It owed its longevity in part to the excellent relations maintained by
its directors with the medical establishment (Marchetti, 2007). As concerns
science, one of the most interesting programs was Visa pour [avenir, a one-
hour program broadcast once a month from May 1962 to July 1967. The
producers were at first two journalists from the legendary news TV magazine
Cing colonnes i la une, Jean Lallier and Roger Louis; they were soon joined
by two renowned print media science journalists: Nicolas Skrotzky (Agence
France-Presse) and Robert Clarke (France-Soir). Visa pour lavenir was

5  Until 1974, television in France was a public monopoly (Radiodiffusion-Télévision Francaise
[RTF: French Radio and Television Broadcasting], and from 1964 Office de Radiodiffusion-
Télévision Francaise (ORTF), the national agency charged, between 1964 and 1974, with providing
public radio and television in France). A law voted on the 8 July 1974 dismantled the ORTE. The first
private channel was a pay TV channel Canal+ in 1984 and the first free generalist private broadcast
was Silvio Berlusconi’s La Cing in 1986.
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interested in technical progress and in the advancement of science, but it
was foremost the result of journalism focused on science. Subjects like the
thalidomide crisis (Aprés la Thalidomide: broadcast 19 October 1962) were
quite controversial and the social responsibility of science and scientists could
be openly questioned (Faus-il tuer les savants: broadcast 26 September 1963).
In this period science on French television was mostly a matter of generalist
journalists who might later specialise in scientific topics.

In March 1955, some journalists (primarily André Labarthe and Robert
Clarke) created the Association des journalistes scientifiques de la presse
d’information (AJSPI) (Clarke, n.d.), gathering together the nascent group
of journalists specialising in science. Their objective was to gain legitimacy
(Marchetti, 2007), externally among the scientific communities and
internally to convince media owners to make more space for science. Later, in
1967, the AJSPI established ‘the Club’, bringing together the major research
institutions and industries in order to encourage contacts between institutions
and journalists (Chavot and Masseran, 2003).

Almost at the same time (June 1956), another association was created, this
time under the aegis of UNESCO: the Association des écrivains scientifiques
de France (AESF). The AESF brought together writers, journalists,
popularisers and scientists. Its president was Francois le Lionnais. Members
shared the view of a ‘triumphant science, able to technologically catch up and
to solve the underdevelopment of third world countries’ (Laigneau, 1989).
The members of AESFE, Laigneau writes, were very committed to the literary
quality of their writings and aimed more at the legitimation of scientific
literature within the sphere of literature than at popularisation.

It is worth noting that the location of UNESCO’s premises in Paris as well as
the personalities of the first officials of UNESCO and of its Natural Sciences
Section (Nielsen, 2018) may have played a role in the active development of
science communication in post-war France. Léveillé had very good relationships
with Huxley and Needham,® both of whom were invited to give lectures in
the Palais before the creation of UNESCO. The Palais played a leading role
in UNESCO in the late 1940s to early 1950s: organisation of the Month of
UNESCO in 1946; participation in expert panels on the popularisation of
science in 1947; commissioning of a report on scientific museums in 1949
(Bergeron and Bigg, 2015). After Needham returned to Cambridge, Pierre
Auger, headed the Science Department; shortly after, Le Lionnais joined the
division of Science Teaching and Science Popularisation. Both were members
of the science committee at the ORTF and hosted a scientific broadcast.

6 Respectively the first director-general and the first director of the Natural Sciences Section of

UNESCO (1946-1948).
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What has been described testifies that, in late 1950s France, science
communication was active in multiple forms and was already quite well
organised. From the eatly 1950s until the mid-1970s, science communication
repeatedly appeared as a matter of public concern to politicians, industrialists
and scientists. To sum up a long history, let us begin in 1953 when the prime
minister-to-be Pierre Mendés-France, probably persuaded that a strong and
ambitious science policy was a prerequisite to the reconstruction of the country
(Crémieux-Brilhac, 1986) by his many discussions with the scientist, diplomat
and former director of the CNRS Henri Laugier, declared in a programmatic
discourse in 1953: “The Republic needs scholars!” Mendés-France became prime
minister in 1954. He created the position of Secretary of State for Scientific
Research and appointed Henri Longchambon (who, like Laugier, was one of
the Palais’ founders). Mendés-France only remained in the position for eight
months, but a new momentum had been imparted to the field. Soon after,
with his support, a group of scientists mobilised to promote the ‘expansion
of scientific research’. Their efforts led in 1956 to a major event: a National
Conference on Scientific Research in Caen, which brought together the élire
of French public and private research, politicians, industrialists and journalists.
Known today as the Caen Colloquium, it is considered a milestone in French
public research during the post-war years (Chatriot and Duclert, 2006). Similar
conferences followed, like the colloquium entitded ‘The Relations between
University and Industry” in 1957 in Grenoble, at the precise moment when the
success of Sputnik was made public. Discussions at both colloquia emphasised
the assertion that the development of research was the indispensable condition
for the recovery of the standard of living of the French people and the place of
France in the world. This would only be possible, so the theory went, through a
radical increase in the number of technicians, engineers and scientists. Therefore,
the massive development of science communication (or propaganda to use
the term employed at that time) using modern techniques (such as cinema,
television and records) was fundamental: it was considered as the most powerful
means to encourage young boys and gitls to enter the scientific and technical
professions. These were considered as the best methods for ongoing professional
training, allowing technicians and engineers to acquire or maintain scientific and

technical knowledge (Bergeron, 2020).

The French public research system was implemented gradually years (Chatriot
and Duclert, 2006). Science communication remained a matter of interest to
ministers and heads of the research administration. Important reports, like
the Boutry report (1963), argued for more efficient science communication,
to maintain public attitudes in favour of science and to keep professionals
informed of current scientific developments. Buc this official support did not
translate into practical action or achievement, even though interest persisted
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through the 1960s and the early 1970s. One of the main reasons is that science
communication policy depended on the Bureau National de I'Information
Scientifique et Technique (BNIST), the state service given the job of dealing
with ‘scientific information’, i.e. information flows and infrastructures,
documentation, computer development, implementation of databases and
training of documentation professionals. While an urgent issue for science,
for industry, for the army and the country, science communication was such
a low priority that it worked as an adjustment factor in the face of tight
budgets and a limited number of staff (Bergeron, 2020). Better times would
soon come.

3. Protests and state affairs

The late 1960s were a time of protest in France. May 1968 was the most
conspicuous event (Gobille, 2009). The movement born in the universities
was joined by workers and then the whole country, and France was paralysed
by weeks of strikes. There were days of intense contestation, but also days of
multiple reflections and speeches (Certeau, 1997), and these contests, reflections
and speeches pertained to science as well. During the 1960s and 1970s, groups
of ‘critic scientists’ (Debailly, 2015) organised (often in connection with
similar groups in Britain, Belgium, etc.), convened meetings and published
bulletins like Impascience or Labo-Contestation. The functioning of scientific
communities and institutions was questioned: issues like the low status of
women and technicians and social hierarchies as well as the connection of science
with the military sector and financial interests were raised. Popularisation of
science came under scrutiny. Some social scientists (Jurdant, 1973; Roqueplo,
1974) highlighted its paradoxical effects: popularisation created the gap it was
supposed to fill but stood a long way from the empowerment it was supposed
to enable. Popularisation was indeed a major problem for those radical scientists
looking for new means to present science in a less authoritative way, showing
that the knowledge produced by science was less categorical than contingent.

One new approach was proposed: to ‘put science into culture’. Jean-Marc
Lévy-Leblond, a major figure in the ‘science critic’ movement and main
theorist of the mise en culture de la science, took over leadership of the series
of books Science Ouverte’ at the Editions du Seuil. It had just published
(Auto)critique de la science, the book he co-authored with Alain Jaubert in
1973. What was then called action culturelle scientifique [scientific cultural

7 'The series still exists today and is still directed by Jean-Marc Lévy-Leblond. More than 220 titles
have been published in this collection.
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action] offered another means. Since the mid-1960s, science was one of the
many domains treated in the Maisons de la culture (Bergeron, 2009), in the
same way as theatre, music and literature. The Maisons de la culture was the
cornerstone of André Malraux’s policy at the Ministry for Culture. The idea
was to create reception structures across France to ‘give access to the major
cultural works of humanity’ not only in Paris, but to the widest public. Since
the first one opened in Le Havre in 1961, they developed polyvalent cultural
projects that often dealt with scientific themes (as in Le Havre, Bourges,
Reims, Nanterre, Chalon-sur-Sadne, Grenoble, Saint-Ftienne, etc.). Science
was presented in the Maisons de la Culture by means of exhibitions and
conferences, etc. Its presence in such cultural institutions seemed then self-
evident, fitting very well with Malraux’s doctrine.

Unexpectedly, science in these cultural institutions attracted new publics that
would probably not have come for the theatre or music. The Ministry for
Culture doctrine was ‘cultural action’ (Urfalino, 1996), and what concerned
science was named ‘scientific cultural action’. In 1974, the main actors
(scientists or sociocultural coordinators) met in Grenoble and created the
Groupe de liaison pour 'animation culturelle scientifique (GLACS) [Liaison
group for scientific cultural animation] to facilitate mutual information.
GLACS was headed by the physicist Michel Crozon and its main activity at
the time was Sciences dans la rue [Sciences in the street]. The principle was
simple: at scientific conferences (e.g. in Aix 1973, Poitiers 1974, etc.), events
were organised for the general public, and scientists engaged in conferences
or public demonstrations (often ‘in the street’). The Science dans la rue series
was a big success and received financial support from the State that (as we will
see below) began to engage concretely in the domain.

Contestation was also about ecological matters, technological choices and,
above all, a highly strategic matter for France: nuclear energy (Hecht, 1998).
Some scientists played an active role in the anti-nuclear movement, particularly
the Group of Scientists for Information on Nuclear Energy (Groupement des
Scientifiques pour I'Information sur Energie Nucléaire, GSIEN). Against what
appeared to them as a strong tendency of nuclear officials to turn information
into propaganda and to maintain secrecy, they published in La Gazette Nucléaire
arguments informed by academic literature to counter the official information
of the electrical public agency Electricité¢ de France (EDF) (Topgu, 2008,
2013). The GSIEN was created at the end of 1975 as a reaction to a program
known as ‘Messmer’s Plan’. The plan was made public in 1974 and generalised
the use of nuclear power through the construction of 13 nuclear plants.
‘Information’ was a crucial issue: Messmer’s Plan had never been discussed in
parliament and political opponents declared it was presented as a fait accompli.
In May 1975, in a declaration on energy policy delivered in parliament, Michel
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d’Ornano, Minister for Industry and Research, announced a new strategy of
the government: to publish scientific information and leave nothing in the
shadows. To inform ‘all citizens’ became, in this respect, as important an issue
as developing computers or databases: the time had come for the State service
devoted to science information at large (BNIST) to take seriously this part of its
mandate, a job that until then had been on standby (Bergeron, 2020). To this
end, a ‘scientific and technical cultural action’ sector was created with Lucie
Degail recruited to head it. From 1976, actions were developed including the
participation in the youth fairs, support for the program Science in the street,
regular support to the monthly La Recherche, and commissioning studies on
French attitudes to science.

4. Institutionalisation and professionalisation

A few years later, in 1981, another political event had major repercussions on
science communication matters in France.

In May 1981, Frangois Mitterrand was elected president of the Republic. For the
first time since the immediate post-war period, a left-wing government came to
power. From the outset, the new government showed a keen interest in science
and technology, considering it the most useful mechanism to help France find
a way out its economic crisis. The new Minister for Research and Technology,
Jean-Pierre Chevénement, rapidly organised a series of regional conferences
for ‘Research and Technology’, bringing together scientists, industrialists and
politicians. The regional conferences culminated in the national conference
‘Research and Technology’ in Paris on 13-16 January 1982. The general idea
was to involve the nation’s scientific communities in the definition of a future
science policy. The conference was a national event and received wide media
exposure. As noted by a TV report: ‘Almost all members of the government
were there [...] Science truly became a political object!” (Journal télévisé
d’Antenne 2, 1982). In a closing statement, Chevénement emphasised the
necessity to ‘integrate a scientific dimension into the culture by means of the
development of (scientific) formation, information and animation’, and called
for more actions in the domain of ‘scientific and technologic culture’. As noted
by Petitjean (1998), one of the minister’s personal priorities was to fight anti-
science, though the theme had never been raised in any working group of the
conference. The consequences for science communication were concrete: it was
from then on a State priority and funds were made available.

Centres for scientific, technical and industrial culture (Centre de culture
scientifique, technique etindustrielle, CCSTI) were then considered as the best
way to communicate science, and their development became a priority. These
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were based on the model of the ‘science cultural centre’ opened in Grenoble
in 1979 by a group of scientists who wanted to continue scientific cultural
animation independently from the local Maison de la culture. Two months
after the national conference, a second CCSTI, the Fondation 93, opened
in Montreuil. It was directed by Alain Berestetsky, formerly responsible
for cultural action in the nearby town of Bagnolet. In 1984, more than 16
CCSTI projects were running in the main cities of the country. Since the
very beginning, the CCSTT could take rather different forms: some (such as
La Casemate in Grenoble) were true science centres, with dedicated spaces for
exhibitions and public events, while others (such as Fondation 93) preferred
not to have any space opened to the public and worked as resource centres for
cultural institutions, associations, schools, etc. in their geographic areas. Their
diversity of forms, sizes and styles was linked as much to the importance of the
local context in which they originated (and in which they would later strongly
integrate) as to the different philosophies of the founding teams (Bergeron,
2016b). Very little detailed historical analysis of those local science centres
exists in the literature, with the remarkable exception of the Lorraine Region
studied by Choffel-Mailfert (2002). Her analysis shows that the simultaneous
creation of science centres and of heritage and craft-oriented structures in
Lorraine can be understood in the context of the severe deindustrialisation
of the region. The diversity in the styles of museumification can be regarded
as the results of different ways of thinking of the (local/regional/national)
stakeholders. Her conclusion is that in the Lorraine region, the development
of ‘scientific, technical and industrial culture (& culture scientifique, technique
et industrielle) allowed a shift in social struggle, replacing social struggle by
cultural struggle’. This conclusion is consistent with other analyses, such as
Debary’s (2003, 2004), interpreting the creation of the Creusot ecomuseum
as a (cultural) art to use up the (industrial) leftovers. This coincides with a
growing interest in France toward its industrial heritage (Gasnier, 2016).

When all this was happening, what was to become in 1986 the main
institution for scientific and technical culture was under construction in Paris.
The project of a ‘national museum for science, technology and industry’ dates
back to 1977, when the architect Roger Taillibert suggested converting the
site of the unfinished abattoir at La Villette into a major museum. Two years
later, the physicist Maurice Lévy, former president of the National Centre for
Spatial Studies, issued a report outlining the contours of what would later be
the Cité des sciences et de I'industrie [City of sciences and industry].?

8  With more than 2 million visitors in 2016, the Cité is still today the largest scientific and
technical centre in France. In 2010, it merged with the Palais de la découverte to form Universcience.
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The prospect of opening such a new and large museum, together with the
emergence of scientific and technical centres in the country, motivated scholars
to begin specific training for science communication (Deveze-Berthet, 1989).
In 1984, Denise Deveze-Berthet set up the first training courses (bachelor’s
and graduate) focused on ‘communication and scientific, technical and medical
information’. One year later, in Tours, Jean Lagoutte and colleagues created
bachelor-level training at the Institute of Technology (IUT) in Tours, focused
more on scientific mediation. Other programs followed in the 1990s: in
Strasbourg and Grenoble. During the same decade, the renovation of two major
science museums (Muséum National d’Histoire Naturelle, 1993; Musée des
Arts et Métiers, 2000) and a national project for the development of research in
museology (REMUS, 1993) led to the development of new courses specialising
in science museology in Lyon, Paris, St Etienne and other locations.

Science communication at this point had its specific places, trainings and
scholars. It also had its own networks. Journalists and writers had become
organised in the 1950s; in 1982, professionals and supporters of science centres
and of scientific culture created the Association des musées et centres pour
la promotion de la culture scientifique, technique et industrielle (AMCSTI)
[Association of museums and centres for the development of the scientific,
technical and industrial culture]. Its first general meeting was presided over by
Hubert Curien, then president of the Centre national d’études spatiales (CNES).
In 1989, Pierre Fayard, associate professor in information sciences at Poitiers,
took part in the creation of another network: the Public Communication of
Science and Technology (PCST) Network. The first meeting was held in Poitiers
in 1989 and attracted international participants. The Nuit des étoiles [Night of
Stars] was created in 1991 by a group of amateur and professional astronomers
(Las Vergnas et al., 2010); of La main a la pate [Hands-on], created in 1995 by
the physicist and Nobel laureate Georges Charpak and other academicians to
promote the use of a hands-on approach in science education and immediately
supported by the Ministry for Education; and of the emergence of new
publishers specialising in science, such as the Editions Odile Jacob created in
1986 by Nobel laureate Frangois Jacob’s daughter (Lemerle, 2007).

Between the early 1980s and the late 1990s, numerous initiatives’ contributed
to the development of science communication in France in different forms:
print, journalism, museums, cultural animation and heritage. Throughout
this period two trends could be clearly observed:

9  In 2010 and 2012, two conferences were organised in Orleans in order to document the
memories of 30 years (1980-2010) of ‘scientific and technical culture’ in France. The interested
reader can find numerous stakeholder testimonies in the conference proceedings (Caillet et al., 2014;
Bergeron et al., 2014).
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* an increasing professionalisation (specialised trainings, specific jobs)

* an increasing institutionalisation with more specific structures, better
organised at the national level, growing funding and recognition.

These efforts transformed ‘science communication’, which was then better
known as ‘culture scientifique et technique’, as a true dispositif that was
considered with a great deal of interest by the public authorities, particularly
the Ministry for Research, as it performed various complementary functions:
disseminating scientific knowledge; encouraging scientific vocations;
creating areas for and engaging scientists in debates; and promoting local
industries’ know-how. In 1992, Hubert Curien (Minister for Research and
Technology, 1984-86 and 1988-93), really ‘invented’ the Féte de la science
[Science Festival]. It was built on the model of the Féte de la musique [Music
Day] established by the Minister for Culture, Jack Lang, in 1982; and its
first occurrence took place in the ministry gardens, which were opened to
the public for this occasion. This event was a success and the idea was soon
adopted in several countries (Ledur, 2016).

In the mid-1990s, science communication in France can be regarded as
consolidated in a form close to what we know today. Of course, nothing is set
in stone and new modalities (science blogs, YouTubers) emerged in France as
in other countries. One of the most conspicuous is the rapid implementation
of FabLabs (Lhoste and Barbier, 2016) often hosted in the CCSTIs.
Another major trend is undoubtedly the growing interest of universities in
their heritage and its promotion (Boudia et al., 2009) that has transformed
universities today in a major actor of scientific communication.

5. Meaningful words

All through this chapter, for a matter of homogeneity with the book, I strove
to use the expression ‘science communication” as a generic name for our
topic. In actual fact, the wording ‘science communication’ (communication
scientifique) was in use for a rather short time: around the 1980s, coexisting
for a while with the broader ‘scientific (technical and industrial) culture’
(culture scientifique [technique et industrielle]).

How to name ‘popularisation of science’ is an old and seemingly unsolved
problem in French. Jeanneret (1994) made this clear in the introduction
of his now classical book: by choosing vulgarisation, the French language
(or rather its speakers) created persistent discomfort due to the predictable
links toward ‘vulgar’ and its derivatives. This partly explains the numerous
attempts to introduce alternative designations all through the past century.
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I have discussed elsewhere (Bergeron, 2016a) how none of these wordings is
neutral. On the contrary, each of them is linked to a specific historical, social
and epistemic configuration.

In the post-war period, scientists involved in the French public research
system pleaded for more attention to be given to science, more scientists,
engineers and technicians, more boys and girls embarking on scientific careers.
‘Propaganda’ (propagande'’), using modern tools (television, records, etc.), was
what they called for. In the 1960s, with the beginnings of the informatisation
of society, access to information became a crucial issue. It was then referred
to as ‘scientific (and technical) information’ (information scientifique) for the
general public. In the late 1970s, the overall increase of ‘communication’
in society, together with growing contestation about technical choices such
as nuclear, put ‘scientific communication’ (communication scientifique) at the
forefront. In the 1980s, as a result of the ‘cultural turn’ of society and of
the quest of critic scientists for new forms to communicate science, came
the moment of the ‘scientific and technical culture’ (culture scientifique et
technique) concept that would soon be adopted in several other countries,
mostly (but not exclusively) Francophone (Delicado, 2010).

Presently, the wording ‘scientific mediation’ (médiation scientifique) is the most
widely used. In the above-mentioned paper I identified three complementary
movements to explain its genesis. First, when considered as the implementation
of science for ‘cultural mediation’, it is linked to professionalisation issues.
Second, considering its early emergence in the brand new Cité des Sciences
et de I'Industrie, the genesis of which involved working groups in which
researchers such as Bruno Latour or Isabelle Stengers participated, this wording
indicates a renewed way to communicate sciences within a new framework of
analysis. Third, considering the general rise of the notion of mediation at the
time interpreted by many scholars as a new sort of soft-law device (Briant and
Palau, 1999), this idea of ‘mediation” should be set against the background of

a new governmentality of sciences that promote participation.

This history, roughly sketched, led us from the interwar period to the late 20th
century. All along this period, concerns for science communication remained
active (Bensaude-Vincent, 2010). The term was reformulated, reframed
and taken over by different groups depending on the prevalent context and
concerns of the moment, to which its changing designation bears witness.

10 In French at that time the word commonly designated advertising.
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First PhD students in science | Perhaps B. Jurdant | 1973
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animation, Grenoble

National government 1975 A new strategy to

program to support science publish scientific

communication established. information

First significant initiative Creation of Palais de | 1937

or report on science la découverte

communication.

National Science Week Féte de la science 1992
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A journal completely or 19th Popular science

substantially devoted to century | magazines exist since
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and Industrial Culture

Contributor

Dr Andrée Bergeron is an associate professor in epistemology and history
of science at Universcience, and a researcher at the Centre Alexandre-Koyré
d’Histoire des Sciences et des Techniques (EHESS-CNRS-MNHN) in
Paris, France.



14
GERMANY

Continuity and change marked
by a turbulent history

Hans Peter Peters, Markus Lehmkuhl
and Birte Fahnrich

In Germany, science popularisation through public talks of scientists, public
shows, museums, popular science magazines and even newspapers dates back
to the 19th century. The post-war development of science communication in
West Germany was characterised by the (modified) adoption of two Anglo-
Saxon models: US science journalism leading to professionalisation of science
journalism in the 1980s and the British public engagement approach in the
second half of the 1990s. In both cases, charitable foundations played a key
role. Science journalism in communist East Germany had an ideological
mission and was therefore supported by the state but adopted the Western
approach after German reunification in 1990. Since the 1960s, universities
and other science organisations had already built a capacity for public
relations that at first mainly targeted journalistic media but subsequently
expanded towards events, face-to-face interactions and citizen science in
the context of the new ‘engagement paradigm. Since the late 1990s, several
interactive science centres that complemented traditional science museums
were established. Science organisations, charitable foundations and the
government contributed to the creation of a national science communication
agency Wissenschaft im Dialog (WiD) that initiates and coordinates many
activities. Scientific-technical controversies beginning in the 1970s provided
a challenge for science communication. The current government supports
public participation in science policy and citizen science.
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1. Introduction

Germany hasarich history, cultureand infrastructure of science communication
that dates back to the 19th century. After World War 11, science communication
re-emerged in the late 1950s, initially in the form of science journalism and
media-focused science PR and later by adoption of the British model of public
engagement with science. Today, science communication is a vital and diverse
field. Although affected by the economic crisis of traditional media, science
journalism still plays an important role in Germany. Quality newspapers
(print and online) offer science reporting; popular science magazines serve
those with a stronger interest in science; public TV and radio programs
broadcast science documentaries and magazines. German scientists are as
motivated for public communication as those in other major science nations
and involved in a variety of science communication activities (e.g. Peters et
al., 2009). Organisational communication by universities and other publicly
funded research organisations such as the Max Planck Society, Fraunhofer
Society and the Helmholtz Association is diversified and professional (for an
overview, see Fihnrich et al., 2019). At the national level there are different
forms of science communication such as the German Science-Media Center,
a science-in-dialogue agency (WiD) and traditional science museums, as well
as several interactive science centres. A report prepared for the Commission
of the European Union concluded that Germany has a ‘consolidated science
communication culture’ (Mejlgaard et al., 2012), in the same way as the
United Kingdom, France, Italy, Spain and other major science countries.

However, it is important to note that while we use the modern term ‘science
communication’ as an inclusive label for all forms of public communication
of science in this chapter, these activities were hardly discussed as ‘science
communication’ (or Wissenschafiskommunikation in German) before the
mid-1990s. In Germany, the term came into use only when the spectrum of
science communication activities broadened with the German adoption of
the ‘public engagement with science’ paradigm. Until then, the terms ‘science
popularisatior’, ‘science and the media’ and ‘science journalism’ were mostly
used. There is still no consensus about the meaning of the term ‘science
communication’. While we use it as an umbrella term, in line with the
definition adopted by the Science Communication Section of the German
Communication Association (DGPuK) as well as its international use, some
German scholars restrict it to communication activities other than those
related to mass mediated science.

While Germany has its own tradition of science popularisation, major
transformations in the post-war era were based on the reception and adoption
of two Anglo-Saxon models: professional US science journalism in the late
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1970s and 1980s (along with the academic study of science journalism and its
institutionalisation as an academic sub-discipline) in former West Germany;
and the British ‘Public Engagement with Science and Technology” approach
with its focus on dialogic forms of science communication in the second half

of the 1990s.

After World War II, Germany was divided into the (communist) East
Germany and the (democratic) West Germany for almost 45 years until it was
reunited in 1990. During the period of separation, science communication
developed in both parts of Germany, but the approaches and functions
differed in each part. In this chapter, while briefly describing the East German
situation, we focus on the post-war development of science communication
in West Germany during the phase of separation because developments after
reunification in 1990 connected to the West German tradition.

2. Roots

Historically, Germany has been a vital place for the development of modern
science and its communication. The origins of modern science lay—as in
other European countries—in the foundation of science academies and
scientific societies (Ausejo, 1994). Whereas universities date back to medieval
times (the oldest German university in Heidelberg was founded in 1386),
they took their role as central science organisations only in the 19th century
in the context of the Prussian university reforms. Under the then minister
Wilhelm von Humboldt, the ideals of a humanitarian academic education,
the unity of research and teaching and the freedom of science from political
intervention were introduced. Moreover, Humboldt (1964) stressed the
necessity of the society-orientation of science. The current international
discussion of the universities’ ‘third mission’ of interacting with citizens and
society (e.g. Laredo, 2007), also taken up in Germany (Himpsl, 2017), seems
very much in line with Humboldt’s early concept of the modern university.

Other precursors of German science communication were popular
presentations of science in the 19th century, especially in the form of scientific
experiments conducted in parlours as well as at folk festivals (Weitze and
Heckl, 2016, p. 4). Prominent scholars such as Alexander von Humboldt and
Ernst Haeckel gave public lectures on science and wrote books that addressed
not only academic scholars but also a science-interested public. Since about
1830, the newspaper Kolnische Zeitung employed journalists specialising in
the reporting of science and technology (Kriiger and Ruf3-Mohl, 1989). The
popular science magazine Kosmos was launched in 1903, claiming to follow
the tradition of Alexander von Humboldt’s Kosmos book series, which were
published 1845-58 (Faulstich, 2000).
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In this spirit, science museums were founded to make science and technological
developments open to the public (Weber, 1993). For example, the natural
history museum in Berlin was opened in 1889. Another outstanding historical
example of the late 19th century was Urania in Berlin (Wilke, 2013), the first
public astronomical observatory and science centre in Germany.

At the beginning of the 20th century, universities recognised the importance
of public communication and started to institutionalise press relations
(Koenen and Meifiner, 2019). Further, museums of science and technology
were founded, among them the Deutsches Museum in Munich (1903) and
Hygiene-Museum in Dresden (1912). With the establishment of the Nazi
Regime, however, science and its public communication were under full
political control and censorship and exploited in the regime’s propaganda
machinery (Nagel, 2012).

3. Professionalisation of science journalism

We locate the origin of ‘modern’ post-war science communication—mostly
science journalism at that time—in the mid-1950s. The space flight programs
of Russia and the United States led to extensive coverage in print and broadcast
media. In West Germany, the newspaper Frankfurter Allgemeine Zeitung
started publishing the first regular science section in 1959. The two public
TV channels ARD and ZDF established editorial offices for science reporting
and launched science programs in 1964. New popular science magazines
such as Bild der Wissenschafi (1964) were founded and, in addition, two very
successful TV magazines on nature and environment (Ein Platz fiir wilde
Tiere, ARD) and health (Gesundbeitsmagazin Praxis, ZDF) were launched in
1956 and 1964 respectively.

The 1970s were characterised by a sudden rise of interest in science journalism
as well as a growing interest in its academic study. The quality and quantity
of science journalism, the training of science journalists and the collaboration
between science and the media were widely considered deficient in West
Germany (e.g. Lohmar, 1972; Fischer, 1976; Homberg, 1980). Hémberg
(1990) titled his book on German science journalism 7he Delayed [Science]
Beat and Grabowski (1982) diagnosed Structural Problems of Science
Journalism in News Media.!

1 See Kohring (2005) for a detailed description of the German discussion of science popularisation
up to 1995.
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In 1980, the Robert-Bosch Foundation started a large Promotional Program
for Science Journalism (Gopfert and Schanne, 1998) that targeted science
journalism practice and training in the first place, but also included
communication scholars in the discourse. The program awarded about 200
scholarships to journalists, many of whom went to the United States to learn
from science journalists there. The program provided the initial funding
for the first German Chair for Science Journalism at the Free University of
Berlin. Winfried Gopfert, then senior science editor at the public TV channel
SFB, took this position to become the first German professor of science
journalism. The foundation also funded a series of workshops (1982-92) in
which scientists, journalists and communication scholars discussed the status
of science journalism in Germany. A number of well-known US scholars were
invited to these workshops, illustrating the role of US science journalism
and science communication research as a model for Germany (Robert Bosch
Stiftung, 1985; Gopfert and Bader, 1998). Referring to the United States,
Stephan Rufi-Mohl, the main protagonist of the Robert Bosch program,
titled his introduction to one of the workshops ‘Science Journalism in the
Promised Land’ (Ruf3-Mohl, 1985). The German orientation towards US
science journalism was in line with the general influence of the United States
on the reconstruction of the German mass media system after World War
II by the United States and Great Britain. Two further initiatives followed
in 2002-16, funded by Bertelsmann Foundation, Volkswagen Foundation,
Stifterverband? and the pharmaceutical company BASF (Lehmkuhl, 2012).

Since the 1980s, science journalism in Germany has broadened, diversified
and professionalised in terms of training, associations and infrastructures
(e.g. Gopfert, 2006; Wormer, 2006; Hettwer et al., 2008). While there were
occasional academic courses on science journalism before 1988 (Kriiger and
Flohl, 1982; Robert Bosch Stiftung, 1983), systematic academic training
started with a postgraduate science journalism program at the Free University
of Berlin in 1988 (Kriiger, 1990). Ten years later, in 1998, the Berlin Chair
for Science Journalism organised the 5th international conference of the
Network for the Public Communication of Science and Technology (PCST)
in Berlin.

German associations of communicators of science, technology and medicine
have existed since the 19th century. Many science journalists were members
of the Technisch Literarische Gesellschaft (Technical Literary Association,
TELI) established in 1929. In 1986, the German science journalism

2 Stifterverband describes itself as ‘a joint initiative started by companies and foundations’,
focusing on ‘consulting, networking and promoting improvements in the fields of education, science
and innovation’. Although formally not a foundation, it operates in a similar manner.
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association (WPK) was founded; unlike TELI, its membership is strictly
confined to professional science journalists (Piitz, 2006). WPK advocates
a clearly ‘journalistic’ approach as critical observer of science in contrast to
the affirmative popularisation of science. It tries to keep science journalism
and public relations of science cleatly separated (Koch and Stollorz,
20006). Since 2004, WPK has been co-organiser of the annual conferences
Wissenswerte [Worth knowing] that are particularly addressed at science
journalists. WPK also played an important role in the institutionalisation of
the German Science-Media Center in 2015, which, unlike the British model
(Fox, 2012), can best be described as a journalistic infrastructure for science
reporting rather than as an interface of science with the media (Stollorz and
Meurer, 2015).

4. Post-war science communication
in East Germany

In the German Democratic Republic (GDR) science communication was
considered an instrument to promote a scientific world view (Weltranschauung).
In 1954, at about the same time when the pre-war Urania was re-established
in West Berlin, the Society for the Dissemination of Scientific Knowledge
(Gesellschaft zur Verbreitung wissenschaftlicher Kenntnisse and later also
named Urania) (Gruhn, 1979) was constituted in East Berlin. In contrast
to the Western Urania, which put itself in the tradition of the 19th century
version, the Eastern Urania connected to the working-class movement
tradition of the Open Educational Institute Urania (Freies Bildungsinstitut
Urania). That institute had been founded 1924 in Jena during the Weimar
Republic and had published the popular science journal Urania until it was
banned 1933 when the Nazis took power in Germany (Schmidt-Lux, 2008).

In 1947 the journal was relaunched in East Germany with the same tide
but a different mission and aiming at a broader public impact (Gruhn,
1979). From the very beginning the dissemination of scientific knowledge
was closely connected to the ideological mission of propagating ideas of the
biologist Ernst Haeckel (1834-1919) who promoted monism, a kind of anti-
religious scientism (Schmidt-Lux, 2008). The general idea was to influence
people’s worldview through political exploitation of science communication.
Taking up scientistic, anti-religious traditions from the Weimar period in
Germany, the journal was supposed to support the dominant political
doctrine of Marxism-Leninism, which presented itself as a scientific world-
view. Scientism became a guiding principle of the state, the socialist party
and the education system. It was institutionalised in various organisations,
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of which Urania was the most important. The role of the Society for the
Dissemination of Scientific Knowledge (Urania) was ‘to engage in the fight
for raising the atheistic consciousness’ (Schmide-Lux, 2008, p. 56).

Given the ideological focus on scientism, science communication was
considered important in several fields, including the education of journalists.
Training and licensing for journalism was strictly regulated and Leipzig
University was the only place where journalists were educated academically
in East Germany (Schemmert and Siemens, 2013). The importance of
science as a field of journalism is obvious from the available specialisations
in the 1970s: ‘science’ was one of only four possible specialisations besides
‘politics’, foreign affairs’ and ‘economy’ (Sager, 1975). In contrast, there was
no academic offering for journalists to specialise on science reporting at that
time in West Germany.

The propagation of scientism in East Germany seems to have been effective:
Eurobarometer surveys conducted after the reunion revealed a higher
knowledge level and more positive attitudes towards science and technology
of respondents from the former East compared to those from West Germany
(Noelle-Neumann and Hansen, 1991; Commission of the European
Community, 1993). More specifically, differences in responses to the item
‘We depend too much on science and not enough on faith’ were obvious even
15 years after the reunion, when 42 per cent of the West German respondents
agreed with the item compared to only 31 per cent of East German respondents
(European Commission, 2005). A small but consistent East—West difference
is still present in the German science barometer 2018 across several questions,
indicating a somewhat more positive image of science and technology in the
eastern part of the country (Wissenschaft im Dialog, 2018). Other factors
besides ideological indoctrination may have contributed to the differences:
citizens of the East were not exposed to the criticism of technology that in
the West originated in the civil society and led to protest movements against
nuclear power, biotechnology and the chemical industry.

5. Goodbye ‘ivory tower’: Scientists and
science organisations

In the 1960s, journalists, politicians and communication scholars in West
Germany diagnosed a societal need for public communication of science
and also identified an apparent reluctance of scientists to leave their ‘ivory
tower’. However, the first German survey of scientists’ attitudes towards the
mass media and their interactions with journalists by Jens Kriiger in 1984
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showed instead that a majority of professors at the University of Mainz were
actually talking to journalists. They reported positively or neutrally about
their experiences with the media and had a positive attitude towards public
communication (Kriiger, 1985, 1987). Later surveys among a more diverse
sample of German scientists confirmed this initial finding (Strémer, 1999;
Peters et al., 2009; Pansegrau et al., 2011; Peters et al., 2012). There are hardly
formal incentives for German scientists to go to the media, but many perceive
the professional benefits of public visibility. The public relations departments
of universities and other research centres generally motivate scientists for
public communication, and scientists recognise that their organisations
want them to communicate with the public (Marcinkowski et al., 2014;
Peters, 2019). Since 2000, the German Research Foundation (Deutsche
Forschungsgemeinschaft, DFG) has awarded an annual ‘communicator prize’
to a scientist for excellence in public communication.

To improve the public communication skills of scientists, Walter Homberg
organised the first German media training seminars for scientists at the
Catholic University of Eichstdtt in 1990 (Homberg, 1998) and other
organisations such as the Forschungszentrum Jiilich [Research Centre Jiilich]
followed (Gopfert and Peters, 1992). Today, media training for scientists is
offered on a regular basis by several organisations in Germany such as the
Nationales Institut fiir Wissenschaftskommunikation [National Institute for
Science Communication] in Karlsruhe. In a recent survey, 21 per cent of
a sample of 240 German researchers from natural sciences and engineering
said that they had received some form of communication training (Lo, 2016,
p. 133).

Parallel to the individual media contacts of scientists, mostly initiated by
journalists, several science organisations had established policies and units for
public communication in the 1960s or even before. These included universities
as well as the large non-university research institutions such as the Max-Planck
Society, Fraunhofer Society, Helmholtz Association and Leibniz Society. The
association of German universities (Hochschulrektorenkonferenz, HRK)
recommended the establishment of press offices at German universities in the
1950sand 1960s (Biihleretal.,2007) and, in 1969, the association of university
press officers (Bundesverband Hochschulkommunikation) was founded. By
the 1970s, the majority of German universities had installed press offices
or at least assigned staff responsible for public communication. The rising
public awareness of the risks of science and technology and the association
of universities with student riots, a steady growth of the academic education
sector and the high unemployment rate of academics (Tonnemacher, 1982)
forced universities to strengthen their communication activities. In addition,
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there was growing competition between science organisations for public
funding. Consequently, the communication functions of universities and
other research organisations were professionalised and expanded in the 1980s.

According to the rectors conference, the main objective of university
communication was to support communication within the university and
to be in dialogue with the public sphere through media relations. Further
activities such as science festivals and other events were only apparent from
the 1990s. In 1995, the HRK released new recommendations for public
communication that emphasised it as a core responsibility of university
management. The recommendations emphasised that public communication
should pursue the universities’ interests. Most important objectives were to
sustain autonomy for research and teaching but also to secure research funding
in an unfavourably changing social environment (Hochschulrektorenkonferenz,

1995, p. 2).

6. Public controversies over techno-sciences

Since the beginning of the 1970s, big public controversies over nuclear power,
biotechnology and environmental issues played out in West Germany as in
many other European countries (e.g. Kepplinger et al., 1991; Kliment, 1994;
Bauer, 2014). Science was involved in two roles: as technology developer
and as provider of scientific expertise for the assessment of risks and benefits.
Scientific expertise and counter-expertise were used as political resources in
these controversies (e.g. Peters, 1994).

Acceptance of modern technologies was one of the strong motivators
for government and industry to engage in or sponsor science communication
activities—for example, nuclear power and biotechnology. Industry and
nuclear research institutes cooperated in the Informationskreis Kernenergie
[Nuclear Energy Information Group]. It was founded in 1975 to provide
public information about nuclear power, energy policy and safety aspects.
Public information groups were established at research institutes dealing
with nuclear power: Kernforschungsanlage Jiilich (KFA), for example, tried
to raise the knowledge level of citizens through activities including popular
books, public talks, information seminars for journalists and teachers and the
provision of scientific experts for lectures at schools. These communication
initiatives generally relied on ‘deficit model’ assumptions: that acceptance
problems resulted from a lack of knowledge or from misinformation about
a technology, and that overcoming acceptance problems was possible by
replacing public ignorance with scientifically sound information.
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Recognising that information alone was ineffective for overcoming acceptance
problems, in 1975 the Ministry for Research and Technology (BMFT) offered
an open citizen dialogue on nuclear energy (Biirgerdialog Kernenergie) (Hauff,
1977). Anticipating the later development of the consensus conference model,
experiments with citizen participation in energy planning explored citizens’
energy-related preferences. So-called ‘planning cells’ were used to summarise
citizens' informed opinions for policymakers in a ‘citizen expert report’ (Dienel
and Garbe, 1985; Renn et al., 1984). But these efforts had no significant
consequences for public policy or public acceptance. In the end, the German
phasing-out policy on nuclear energy resulted from long-lasting public protests,
often involving violence and civil disobedience, and ‘supported’ by increasingly
professionalised counter-expertise and the shockwaves of the Chernobyl disaster
in 1986 and the Fukushima disaster in 2011. Both de-legitimised pro-nuclear
positions in the public discourse (Arlt and Wolling, 2014).

Concerns about a specific German hostility towards technology
(Technikfeindlichkeit) spread in the 1970 and 1980s, underpinned by
Elisabeth Noelle-Neumann and her influential polling institute Institut fiir
Demoskopie Allensbach, whose time-series data showed a decay of positive
attitudes towards technology among the German population (e.g. Noelle-
Neumann and Hansen, 1988). Biased and negative media reporting of science
and technology was often assumed as the cause for this attitude change. In
1986, BMFT created a research program on public acceptance and media
impact (Technikakzeptanz und Medienwirkungen) that led to a number of
studies about public opinion of science and technology. In his famous (and
controversial) study ‘Artificial Horizons’, Kepplinger (1989, 1992) presented
empirical evidence for the hypothesis that biased media reporting on the
risks and benefits of technologies caused changes in public opinion towards
the negative. However, other researchers in the program disagreed with the
idea of a particular German hostility towards science and technology and
concluded rather that the German public had ambivalent attitudes, with
clearly negative attitudes restricted to a few specific techno-sciences such as
nuclear power or food biotechnology (Jaufmann and Kistler, 1988; Jaufmann
et al., 1989; Jaufmann and Kistler, 1991).

7. The German PUSH in science
communication

In the years before the EXPO 2000 in Hanover, the big German science
associations together with the BMFT (now the Ministry of Education and
Research, BMBF) planned the German contribution to the exhibition.
Probably for the first time, high-level talks about the public communication
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of science took place between top research managers and representatives of the
government. In the context of these talks the idea of an innovative ‘relaunch’
of science communication was born, different from communication via the
mass media that so far had dominated the German discussion about science
communication. The action program Public Understanding of Science and
Humanities (PUSH) was launched by a memorandum on the dialogue
between science and society that was signed by the head of Stifterverband
(the organisation that provided money for the program) and the heads of
the large German science associations (Stifterverband, 1999). It called for
increased efforts in science communication and the provision of incentives
and support for scientists wanting to interact with the public. A call for
science communication initiatives was issued and grants for model projects
were awarded through the action program.

For a second time (after the adoption of US science journalism in the 1980s),
an Anglo-Saxon model set an example for science communication efforts in
Germany.®> While clearly adopting the general ideas of the public engagement
approach with its focus on dialogue, involvement, participation and direct
experience of science and scientists, the initiators decided to stick to the
traditional ‘Public Understanding of Science’ label—not even translating it
into German—but supplementing it with ‘Humanities’ to account for the
German insistence on the unity of the academic world (obvious in the German
term Wissenschaft that covers the sciences, social sciences and humanities).

With respect to scientific actors in public communication, the consequences
of the relaunch of science communication marked by the PUSH initiative and
the availability of new online channels of addressing larger public audiences
without journalistic mediation were fourfold:

(1) The founding of a quasi-agency Wissenschaft im Dialog (WiD) in charge of
the national coordination of science communication initiatives and initiates,
and which encourages and coordinates many activities.* Controlled by the big
science associations and some foundations, it also collaborates with BMBE
Communication activities of WiD include mobile science exhibitions, science
cafés and debates. From 200012 WiD oversaw the ‘science summers’, the
German version of science festivals taking place in different cities. Since 2003
it has organised the ‘science years’ on behalf of the BMBFE. While the German

3 The importance of the Anglo-Saxon dialogue model for Germany is obvious from the schedule
of the initial PUSH symposium. The program started with sessions ‘Example Great Britain’ and
‘Example USA’, each country being represented by two keynote speakers, and then moved on to
‘Plans for Dialogue in Germany’ (Stifterverband, 1999). German science communication scholars,
with their almost exclusive focus on science journalism, were largely ousted from the relaunch of
science communication.

4 See www.wissenschaft-im-dialog.de/en/about-us/.
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science years resemble national science weeks in other countries, their activities
are not limited to a particular week. Each science year is devoted to a particular
discipline or topic, e.g. chemistry (2003), humanities (2007), digital society
(2014) and artificial intelligence (2019). WiD also operates online platforms
for citizen science and crowd-funding projects; offers science communication
summer schools for scientists; organises annual conferences for science
communication practitioners (Forum Wissenschaftskommunikation); and
conducts the Science Barometer (Wissenschaftsbarometer), an annual survey
of the public image of science in Germany. One focal instrument is the
online platform Wissenschafiskommunikation.de, which offers opinion pieces,
interviews, debates and summaries for actual trends and issues from the field
of science communication.’ Within the almost 20 years of its existence, WiD
has developed from a mere event organisation into a major player in the field
and considers itself a driving force and think tank for science communication
in Germany and beyond (Wissenschaft im Dialog, 2017).

(2) In general, organisational science communication has become tremendously
professionalised within the last 20 years after the PUSH memorandum.
A survey among university public information officers by Leffméllmann et al.
(n.d. [2017]) showed that university PR is an expanding field. Respondents
to the survey believe it will become even more important in the next years
and expect budgets and staffing to grow. While this relates to all fields of
science communication from online events to media relations, the latter
is still considered one of the most important activities of university science
communication (Lehmkuhl, 2019). Media relations activities (e.g. sending out
press releases) are still very important and even on the rise (Serong et al., 2017).
Parallel to relations with traditional media, the importance of online media
is rising in organisational PR. All universities and research organisations use
a website and further online channels, such as blogs, Facebook, Twitter and
Instagram to address their stakeholders (Metag and Schifer, 2019).

(3) The media-targeted efforts of science organisations have been
supplemented with a portfolio of activities aiming at different target groups
and serving different goals from science education to participation in research
and science policy. Science organisations participate in activities coordinated
by WiD such as the science summers and science years mentioned above.
They also organise local activities on their own or in cooperation with others
such as ‘long nights” of science, open days, ‘science slams’, citizen science,
children’s universities and school labs at research institutions (Weingart et al.,
2007; Schneider, 2012; Fihnrich, 2017).

5 This platform is a joint activity of WiD, the German Nationales Institut fiir
Wissenschaftskommunikation [National Centre for Science Communication], and the science
communication unit at the Karlsruhe Institute of Technology.
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Figure 14.1: A scene from a so-called ‘science slam’; this one took
place in 2014 in the Theatre of Marburg. Scientists have a few minutes
to talk about a subject of their choice. A jury from the audience rates
their performance and determines a winner. Science slams are usually
organised as humorous events.

Source: H. P. Peters (used with permission).

Yet there are some concerns that the engagement activities implemented
after the PUSH memorandum lack concrete aims and target groups; are
largely manifestations of one-way knowledge dissemination by scientists;
only preach to the converted; and avoid direct dialogue between scientists
and citizens about controversial issues (Schnabel, 2008). In their analysis of
science communication in Germany for the German Ministry of Education
and Research, Weingart et al. (2007) similarly conclude that while the efforts
successfully initiated science communication and established it as a task area
for science and politics, they did not succeed in starting a societal dialogue,
and reached only those already interested in science.

(4) For a long time, individual scientists communicated with the public
mainly through their interactions with journalists. The development of
a rich infrastructure of event-based interactions with the public, expansion
of organisational public relations and the more widespread access of the
general public to websites, blogs and social media, increased their options.
The number of opportunities for them to meet the public grew as organisers
of science communication events, in particular the PR departments of their
own universities or other science organisations, offered more invitations to
scientists to participate. Scientists motivated for proactive communication
could easily use personal websites, blogs, Facebook, Twitter, Wikipedia or
YouTube to address the public directly, and a significant proportion of them
have begun to use these online channels (Lo, 2016).
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8. Online communication

The paradigm shift towards more dialogical forms of science communication
coincided with the development of the internet from a specialised
communication infrastructure to a general one. Between 1998 and 2003 the
proportion of the German population at least occasionally using the internet
rose from about 10 per cent to 54 per cent (Projekegruppe ARD/ZDEF-
Multimedia, 2017). This development created the principal opportunity
for dialogic communication between scientific communicators and citizens
without journalistic mediation, thus providing science a means to implement
the new public engagement paradigm not only through events and face-to-
face interactions but also online.

Yet compared with other countries, online social media are generally
less important than other information media in Germany, although the
percentage of the population with access to the internet is similar to that of
the United States, for example (Hasebrink and Holig, 2013; Pew Research
Center, 2016; Newman et al., 2017). Germans would routinely use the
internet when seeking specific information, e.g. about a health problem. For
news in general and for science news in particular they still prefer journalistic
media, including their online sites. This has an impact on scientists’ beliefs,
preferences and behaviour regarding the use of online communication with
the public. Allgaier et al. (2013) have shown that German neuroscientists
have assessed the impact of blogs and social media on science policymaking
and public opinion as being lower than their US colleagues. In a survey of
scientists in Germany, Taiwan and the United States, Lo (2016) found that
Germany ranked lowest among these countries with respect to scientists
actual use of personal websites, blogs and social networks for communication
with the public.

The German science academies have started to deal with the challenges
of science communication in the digital age and its consequences for the
science—society interface. They established a joint working group Relationship
of Science, Public Sphere and Media (2015-17) to study the challenges
arising from the digitalisation of communication. The working group has
published a number of recommendations (acatech, 2017; Weingart et al.,
2017) and the topic remains on the agenda. In 2018, the Berlin-Brandenburg
Academy of Sciences and Humanities created an interdisciplinary research
group to explore the Implications of Digitisation for the Quality of Science
Communication’.®

6  See www.bbaw.de/en/research/wissenschaftskommunikation.
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9. Science museums and science centres

Germany has a long tradition and rich landscape of institutions of
informal learning related to science and technology including museums that
exhibit artefacts from science, technology, medicine and nature (including
their history); and hands-on science centres that focus on interactivity with
the visitors.” The latter are of more recent origin. Planetariums and public
astronomical observatories complement the list of institutions for science
education. The German report of the Monitoring Policy and Research Activities
on Science in Society in Europe (MASIS) initiative estimates that ‘over 1,000
science centres and museums on science and technology, natural history
and natural science provide access to their collections and attracted over

24 million visitors in 2009 (Grunwald, 2011, p. 63).

Since about the mid-1990s approximately 25 science centres in the modern
sense—i.e. educational, entertaining and hands-on—have opened their doors
in Germany.” Among these science centres are very small institutions with
only a few thousand visitors per year, but also large centres that count several
hundred thousand visitors each year. The Universum Bremen, founded
in 2000, is the older of the two largest science centres in Germany (about
215,000 visitors in 2017). The permanent display is supplemented by special
exhibitions and events such as science shows, science theatres and talks. The
centre engages in collaborations with schools. In 2005 the Phaeno, another
large science centre (about 245,000 visitors in 2016), opened in Wolfsburg in
a building that received much attention because of its spectacular architecture.
The Mathematikum Giessen is a mid-size science centre (about 150,000
visitors per year) with a clear focus on mathematics and addressing a broad
audience. It opened in 2002.

Final examples of German hands-on science centres are the Phinomenta
centres, small to mid-size centres in four German cities: Liidenscheid,
Bremerhaven, Flensburg, Peenemiinde. The first of these centres opened
in 1993 in Flensburg. It was based on interactive exhibits that had been
displayed in the University of Flensburg since 1986 (Kiupel, 1998). While
these four centres have developed locally and independently of each other,
they have built a network and created a common brand.

7 'This section on science museums and science centres is adopted from an unpublished expert
opinion written for the PLACES project (Peters, 2013).

8  Note that in accordance with the broad German definition of Wissenschaf?, these figures include
museums on history and archaeology.

9 Alist of German science centres can be found at www.science-museum.de.
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Figure 14.2: Universum Bremen, the first ‘large’ modern science
centre in Germany.
Source: H. P. Peters (used with permission).

10. The role of politics in the development
of science communication

In a keynote at the 1977 annual meeting of the DFG, the then German
Chancellor Helmut Schmidt emphasised science’s responsibility towards
a democratic society and urged German scientists to become publicly visible.
He coined the widely quoted term of a Bringschuld, i.e. a duty of individual
scientists and researchers to actively engage with the public, and not to
delegate that task to public information departments or science journalists
(Schmidt, 1977, 2005). He also stated that public visibility of science helps
to defend public funding of science against competing demands of other

stakeholders.

Schmidts call was preceded by earlier discussions of the relationship of
science and democratic society. For example, the political scientist and social-
democratic politician Ulrich Lohmar had pointed to the challenges of the
‘productive force science’ for a democratic society. Lohmar emphasised the
responsibility of the media for making science transparent for citizens and
enabling a critical public discourse about science. He diagnosed deficits of
journalism in this respect (Lohmar, 1972).
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German governments were and certainly are interested in a science-attentive,
science-literate and science-friendly German public. However, they have
largely remained in the background. Whereas there has been encouragement
and funding for science communication and research on it, the leading role
has been left to scientific organisations and private foundations. One of
the important exceptions is the (failed) citizen dialogue on nuclear power
mentioned above.

The core interest of the German government in PCST (probably like that
of most governments worldwide) is based on the beliefs that good science
communication and public engagement with science will foster technological
innovation and thus contribute to the economic competitiveness and social
welfare of the country. It is thus no surprise that the German High-Tech

Strategy includes a chapter on science communication and participation
(BMBE 2018).

Another motivation appears in the discussion of science communication
by politicians: the idea of a democratisation of science and science policy
by citizen participation, quite similar to the goals stated in the UK House
of Lords Select Committee on Science and Technology (2000) report and
probably influenced by it. The goal to enable public participation in science
and science policy is evident—for example, in the coalition contract between
two major political parties in Germany (the conservative CDU/CSU and the
liberal SPD) beginning in 2013 (Koalitionsvertrag, 2013, p. 151). The parties
agreed to involve citizens in the discussion of future projects and the shaping
of the science agenda and to develop new forms of citizen participation
and science communication. In 2016, BMBF issued a position paper on
the participation of civil society in science and science policy (BMBE n.d.
[2016]). The benefits of citizen participation are seen in increased interest
and trust in science and improved legitimacy of decisions about science
policy. This may be seen as just another strategy to create ‘acceptance’ for
science and technology. But the position paper also emphasises the role of
civil society in shaping science and technology policy, and points to the large
potential for citizens” knowledge to be utilised in citizen science projects and
by crowd-sourcing.

In 2015-17, the BMBF experimented with citizen participation in a series of
so-called ZukunftsForen [Future Forums] dealing with innovation in health
care, the sharing economy, digitalisation and technologies transforming
the working environment. Each forum combined a public opinion survey,
workshops and a discussion of citizens and representatives from science and
politics with the responsible minister. However, it is not obvious whether and
how the results of the citizen consultation had an impact on research and
innovation policy.
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As mentioned above, foundations have played an important role in the
development of science communication in Germany as funders and also
initiators of programs and activities. Although politicians assumed that public
communication of science is both important and deficient, for a long time
they did not consider ‘promotion’ of science communication as a legitimate
field of political activity but saw it rather as a genuine responsibility of
scientists and of the media. We suspect that the reluctance of the government
to intervene in the public communication of science may be a consequence of
the experience with Nazi propaganda, which delegitimised direct government
influences on media and public communication in the post-war era.
We believe that this reservation of the German government created an empty
space that was filled by activities of charitable foundations.

11. Academic institutionalisation of science
communication

Although interdisciplinary perspectives from sociology (e.g. Weingart, 2001),
psychology (cf. Bromme and Kienhues, 2017) and even philosophy (Spinner,
1985) play a significant role in German science communication research, the
academic institutionalisation of the field has taken place predominantly in
communication and media studies (Bonfadelli et al., 2017). The field of science
and technology studies, an important context for science communication in
other European countries (e.g. Horst et al., 2017), is less significant in Germany.
The development of science communication research in Germany can be
regarded as a response to the perceived deficient status of science communication
practice. Since the 1970s, several workshops on science and the media have
enabled a discourse between scientists, science journalists, public information
officers and communication scholars. The Center for Interdisciplinary Research
(Zentrum fiir interdisziplinire Forschung, ZiF) at the University of Bielefeld
established an interdisciplinary research group, Science and Journalism in 1974
(Homberg, 1974), which led to a number of early studies on science and the
media (e.g. Roloff and Homberg, 1975; Depenbrock, 1976; Hellmann, 1976).
These initiatives and activities are glimpses of a comprehensive landscape of
workshops, roundtables, reports and declarations addressing the issue of science
and the media, starting in the 1970s or even before.

It is interesting to note that the public communication of the social sciences
was included in this discussion early on (e.g. Wissenschaftszentrum Berlin,
1976; Homberg, 1978; Peters, 1982). However, with some exceptions
(e.g. Welller, 1995; Fihnrich and Liithje, 2017), the focus of science
communication research in Germany was and still is on the natural sciences
and related topics such as climate change.
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Academic science communication programs in Germany are still rare and
only four universities have degree programs specifically related to science
communication in the broader sense. The Technical University of Dortmund
offers bachelor and master’s programs in ‘science journalism’ aimed at
training future science journalists; the Karlsruhe Institute of Technology
offers bachelor and master’s programs in ‘science — media — communication’,
preparing graduates for a more diverse spectrum of functions in science
communication. Two bachelor programs on ‘science communication
& bionics' (English-speaking) and ‘technical journalism/PR’ exist at the
Rhine-Waal University of Applied sciences in Kleve and the Bonn-Rhein-Sieg
University of Applied Sciences in St Augustin, respectively. Ten full professors
with explicit appointments for science communication are currently
teaching at nine universities, and several more are interested in science
communication although their chairs do not denote such a specialisation.
Science communication can be part of the curriculum of some general
communication or interdisciplinary degree programs.

While academic institutes for science communication only evolved after 1990,
the topic itself had previously been the subject of many doctoral dissertations
and other academic theses (cf. the documentation by Kriiger and Flshl,
1982). The first and (to date) only relevant temporary postgraduate research
program leading to doctoral theses on science communication was the DFG
graduate program ‘On the Way into the Knowledge Society’ at the University
of Bielefeld in 2002-11. However, the strong majority of doctoral dissertations
are done outside formal postgraduate programs. In the past 15 years the DFG,
BMBEF and the Volkswagen Foundation have funded several research programs
on science communication, leading to dozens of projects in which doctoral
students were employed as junior researchers and given the opportunity to
conduct their PhD research related to the projects. There is a growing number of
young researchers who consider themselves ‘science communication scholars’,
contributing to national and international science communication conferences
such as the PCST conferences and publishing in international science
communication journals. While several general communication journals are
published in Germany that also accept articles on science communication,
there is no dedicated science communication journal.

An important step in the academic institutionalisation of science
communication research in Germany was the creation of a science
communication branch (Fachgruppe Wissenschaftskommunikation) of the
German communication association (DGPuK) in 2012.' It organises annual
conferences (Schifer et al., 2015; Ruhrmann et al., 2017; Hagen et al., 2018)

10 See www.dgpuk.de/en/science-communication.html.
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and supports exchanges among scholars in the field. In 2019, the branch had
about 120 members from universities and research organisations in Germany
and also from Switzerland and Austria.

12. Current issues

While for decades German scientists and science organisations were called to
increase their public communication efforts, there is now growing concern
about possible negative implications of scientists’ and science organisations’
increasing interest of being visible in the public sphere (Weingart, 2012;
Marcinkowski and Kohring, 2014). It is feared that the ‘medialisation of
science’ (Weingart, 2012) may have negative impacts on the quality of public
communication. In order to get the attention of journalists and/or a public
audience, scientists and public information officers may be tempted to hype
their messages. A second possibility is that a strong media orientation of
scientists and science organisations may result in the partial replacement of
genuine scientific criteria with criteria of media attention that are then not
only used in public communication but also within science. According to the
medialisation thesis, decisions about research, the distribution of resources,
the interpretation of findings and scholarly publication may be influenced by
anticipation of public responses, thereby subtly compromising the autonomy
of science, which is highly valued in Germany. In the end the quality of
scientific knowledge itself may suffer. The medialisation of science hypothesis
has received a lot of interest among science communication scholars and has
stimulated several PhD theses and research projects.

A working group of the German science academies has responded to
the temprations of public visibility and other challenges of science
communication with the development of guidelines urging scientists and
science organisations to communicate with the public in line with scientific
responsibility. The guidelines also emphasise the importance of independent
quality science journalism (acatech, 2014). Similarly, an influential group
of university press officers (Siggener Kreis) has issued guidelines for ethical
science PR (Bundesverband Hochschulkommunikation/Wissenschaft im Dialog,
2016), calling for self-restriction in using the increased power of science PR.

As Davies and Horst (2016) have noted, the ‘ecosystem of science
communication’ is changing and diversifying. The above-mentioned German
meta-discourses on science communication reflects the empirical and
normative uncertainties about the consequences of ongoing changes caused
by the increasingly strategic orientation of communicators, the growing
importance of online communication and a focus on public engagement as
a model for science communication.
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Germany has its own history of science popularisation by scientists and
the mass media, but it has also been open to adopting approaches from the
Anglo-Saxon countries. The first of these adoptions—Ilearning from science
journalism in the United States—had the goal of strengthening the role
of journalism as mediator between science and the public. The second
adoption—the public engagement approach with its focus on direct
interaction and dialogue with citizens—created an alternative channel for
public communication and thus reduced science communicators’ dependency
on science journalism. We are quite convinced that in Germany journalism
is still important in the public communication of scientific knowledge and
the critical surveillance of science as a social system, but that communicators
from science and government believe in the advantage of public engagement
as a means to increase public appreciation and trust. An open question is
whether public engagement as it is currently implemented in Germany truly
can contribute to a re-negotiation of the science-in-society relationship or
serves, in effect, as a surrogate in that respect.

The options of science communicators multiplied, new niches arose and were
colonised, priorities and resources of science communicators were re-allocated.
Science communicators are currently adapting public communication to the
new ccosystem. Changes in the ecosystem of science communication also
imply changes in the roles of communicators and shifts in the distribution
of power between different actors. Science communicators and scholars
in Germany pursue a critical discourse not only about the ‘efficiency’ of
communication in terms of impact, but also about the responsible use
of options and power in the changed ecosystem of science communication.
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Timeline
Event Name Date | Comment
First interactive | Phdnomenta 1993 | Phédnomenta was based on
science centre | Flensburg opened hands-on exhibits presented in the
established. (Kiupel 1993) University of Flensburg since 1985
2000: Opening of the larger science
centre Universum Bremen
First national (or | Launch of ‘science 2000- | Funded by the Federal Ministry
large regional) summers’ organised | 2012 | of Education and Research
science festival. | by Wissenschaft in
Dialog
An association | Foundation of 1929 | 1969: Foundation of the
of science Technisch Literarische Association of University Press
writers or Gesellschaft (TELI), Officers (Bundesverband
journalists or an association of a Hochschulkommunikation)
communicators | diverse spectrum of 1986: German Association of
established. people interested in Science Journalists (WPK)
science popularisation 2012: Science Communication
(based on precursor Section of the German
associations) Communication Association (DGPuK)
First university Beginning of sporadic | 1980 | 1988: Launch of a regular
courses to science journalism postgraduate program
train science courses in general (Aufbaustudiengang) in science
communicators. | communication journalism (FU Berlin), aimed at
programs (U Mainz) science graduates wanting to
become science journalists
First master’s Technical University 2009 | Master’s program on science
students of Dortmund journalism launched in the winter
in science term 2007/08
communication
graduate.
First PhD The first PhD theses | Early | First postgraduate research program:
students on science in the 1970s | DFG-Graduiertenkolleg, Bielefeld
in science media date back to 2002-11. Most Germany doctoral
communication | the early 1970s dissertations are outside formal
graduate. postgraduate programs by individual
agreements between a PhD student
and a supervising professor
First national Many workshops 1960s | 2004: Launch of the annual
conference on science and to conference series Wissenswerte, for
in science the media with 1970s | science journalists
communication. | scientists, science 2008: Launch of general science

journalists, public
information officers
and communication
scholars

communication conference Forum
Wissenschaftskommunikation
2012: Launch of annual
conferences of the Science
Communication Section of

the German Communication
Association (DGPuK)
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Event Name Date | Comment
National Memorandum Public | 1999 | 2016: Position paper on participation
government Understanding of civil society and public in science
program to of Science and and science policy by the Federal
support science | Humanities (PUSH). Ministry of Education and Research
communication | Not a government
established. report but a
functional equivalent,
issued by the major
German research
organisations in
collaboration with
Stifterverband
First significant | Memorandum Public | 1999 | 2016: Position paper on participation
initiative or Understanding of civil society and public in science
report on of Science and and science policy by the Federal
science Humanities (PUSH) Ministry of Education and Research
communication.
National Launch of the series | 2003 | Science Years (where each year is
Science Week of Wissenschaftsjahre devoted to a particular discipline
founded. [Science Years] or topic, e.g. chemistry (2003),
humanities (2007) etc.) are the
German equivalent of national
science weeks
First significant | Launch of the popular | 1956 | 1960s: Documentaries about the
TV programs TV series Ein Platz far US spaceflight program (journalists:
on science. wilde Tiere [A place Heinrich Schiemann, ZDF, and
for wild animals] with Gunther Siefarth, WDR)
Professor Bernhard 1964: Launch of the
Grzimek. It focused popular TV health magazine
on nature, yet Gesundheitsmagazin Praxis (ZDF)
scientific expertise with Hans Mohl
was used to describe 1964: Creation of editorial offices
and explain animals for science in TV channels ARD
and ZDF; two regular TV science
programs were launched
Date hosted 5th International 1998
a PCST PCST Conference,
conference. Berlin
Other significant 1830: Journalists specialising in the
events. reporting of science and technology

at the newspaper Kdlnische Zeitung
(Krtiger and RuB-Mohl, 1989)

1903: Launch of the popular science
magazine Kosmos
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15
GHANA

When individuals refuse to let
science communication die

Hephzi Angela Tagoe and
Thomas Amatey Tagoe

Ghana prides itself in being identified as the gateway to West Africa.
This tag line applies because Ghana was the first African country to gain
independence, in 1957, paving the way for others to follow. Within a decade
of Ghana’s independence, over 30 other African countries were inspired to
follow suit (Bourret, 1960). Since then, Ghana has continued to exhibit one
of the strongest and longest-lasting democracies on the continent, making
room for the country to explore and grow in many ways.

Prior to independence, Ghana was known as the Gold Coast, a name coined
by the Europeans as a nod to the country’s rich natural gold resources. The
Portuguese were the first Europeans to arrive on the Gold Coast in 1471, and
by 1492 they had built a fortress along the coastal town of Elmina. The Dutch,
Danes and British subsequently became the main traders in the Gold Coast,
with the trading commodities shifting from gold to human slavery by the 17th
century. By 1874, the country had become solely a British colony (Reynolds,
1984). Gold remains one of Ghana’s richest resources, along with cocoa.

Geographically, Ghana is positioned to allow easy access to all other West
African countries by land, sea or air. It is home to one of the largest artificial
lakes in the world, Lake Volta, which has a surface area of 8,500 square
kilometres. Ghana has chalked up many firsts in areas ranging from
democratic governance to sports and innovation. For example, Ghana was
the first African country to win both the FIFA under-17 and under-20
world cup tournaments. The country’s most famous footballer, Abedi Pele,
is regarded as one of Africa’s best footballers of all time, paving the way for
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African footballers to play in Europe (BBC, 2019). The country also prides
itself in giving the world Kofi Annan, the first black African to hold the office
of Secretary General of the United Nations.

Sixty years after independence, Ghana has once again set a precedent, this time
in science communication. Ghana is home to the only planetarium in West
Africa, as well as the first organisation focused on science communication
as a means of building capacity in science, technology, engineering and
maths (STEM) within the region. The country is also home to a STEM
communication network with over more than 100 active members, a STEM-
based show on morning radio, a national science and mathematics quiz that
garners as much attention as the FIFA world cup and a hot air balloon as a tool
for scientific outreach. Interestingly, many of the individuals spearheading
these projects spent a significant part of their academic or professional lives in
the UK and draw from best practices in the UK. Dr Jacob Ashong worked in
the UK for many years before returning to Ghana to set up the planetarium.
GhScientific was founded by a sibling duo (Drs Thomas Amatey Tagoe and
Hephzi Angela Tagoe), who both studied and worked extensively in the UK
before returning to lead the work of science communication in Ghana.

The question to ask is: How did Ghana get to this position? Science
communication in Ghana has historically experienced a bias towards
health and technology. Despite this approach, science communication has
continued to grow. To fully appreciate how the field has evolved within an
unbalanced environment, it is important to go back to pre-colonial Ghana.
The foundations of who Ghanaians are as a people is key to appreciate how
we arrived at the current state of modern science communication.

Figure 15.1: First meeting of the Ghana STEM Network.
Source: GhScientific.
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1. Evidence of science communication
in Ghana pre-independence

What was to become known as Ghana is an area home to 100 different ethnic
groups with over 44 distinct languages, not counting dialects. Many ethnic
groups belong to larger groups and as such share some common cultural
practices and traditions. One commonality is the use of folklore as a means
of science communication. Storytelling over burning firewood at sunset was
common practice for imparting knowledge (Gyekye, 1996). Although the
information that came through the stories has been passed on as myths,
modern research has been known to demonstrate the scientific basis of these
supposed myths. For example, natural conservation has been historically
practised in the country through ‘taboos’, imposing closed seasons for hunters
and fishermen as well as maintaining sections of forests as off-limits to the
public (Acheampong, 2010). The benefits of these ‘taboos’ to the ecosystem
are only now being appreciated and reinstated.

Folklore as a form of science communication told stories on innovation
and problem-solving often using a cunning character by the name of
‘Kweku Ananse’. Today, Kweku Ananse is an educative tool for communicating
science, and his famous stories have been incorporated into a gamified learning
app called ‘Ananse the Teacher’, downloadable in the iTunes app store. It is
also available in the Google Playstore, where it has had over 1,000 downloads
as at January 2019. The app infuses culture with technology, delivering
lessons relevant to STEM and reaching younger audiences through new
tools based on a familiar concept rooted in culture. Since its introduction,
‘Ananse the Teacher” has proven to be a popular outreach tool for engaging
younger audiences.

With a rich oral tradition, it is no surprise that radio remains one of the most
penetrative modes of communication since its introduction in the Gold Coast
in 1935. Today, over 46 radio stations can be heard in the capital city Accra,
a significant proportion of which have a program relating to health, sharing
information related to healthy living and disease control (NCA, 2016). The
first station to have a science communication show as we now understand
it was one of the state-owned radio stations. In 2014, Uniq FM launched a
show touching on all manner of science and the way it relates to everyday life.
It was only in 2018 that this type of programming hit primetime morning
radio, with the Ghana Science Association launching 7he Horizon, an hour-
long segment on one of the nation’s leading radio stations, StarrFM.
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The introduction of radio in 1935 was followed by television in 1965. It was
not until the late 1990s that Ghana’s airwaves were liberalised from the
control of the post-colonial state with print media also being liberalised in
1992 (Anokwa, 1997). Now, just as with radio, every TV station and print
house has a dedicated segment focused on communicating health-related
matters, often at the expense of other sciences.

In anticipation of this liberalisation, Dr Kwame Nkrumah, the first president
of Ghana, laid down the foundation for training communicators through
the establishment of the Ghana Institute of Journalism (GIJ) in 1962. The
GI]J is the first institution for training journalists in Africa and is the leading
institution of its kind in Ghana.

Over the last few years, it has become evident that there is an increased
demand for journalists with the ability to work collaboratively with scientists
for the purposes of science communication. As such the GIJ is collaborating
with the Department of Communication Studies at the University of Ghana
and the Science and Technology Communicators of Ghana to introduce
a short course in science journalism. This move is undoubtedly in line with
the ideals of Dr Nkrumah, the visionary who set up GIJ in the first place
(Reporters without Borders, 2019).

1.1. Case study: The Horizon

The Horizon is an hour-long segment on morning radio where professionals and
enthusiasts discuss their areas of expertise within STEM. Hosted by Francis
Abban on Wednesdays, the show has been airing since November 2017 on
StarrFM (103.5 MHz), which boasts the 7th most popular breakfast show
(6am — 10am) on morning radio (Botchway, 2019). 7he Horizon launched
when the producer of the breakfast show, Alex Mensah, approached the
Ghana Science Association (GSA) to discuss the possibility of a partnership
to host a STEM-themed segment as part of the morning show. This meeting
took place at a time when GSA was under new leadership and on the lookout
for alternative avenues to engage with the public. A series of fortunate
coincidences led to the first episode of 7he Horizon on 1 November 2017.
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Figure 15.2: Advertising sample on The Horizon radio show.
Source: GhScientific.

The show is divided into three segments: top science news, fun science facts
and the STEM conversation. The first segment, Top Science News, shares
three of the most significant findings in the world of science during the prior
week, both nationally and internationally. The Fun Science Fact shares unique
scientific facts that may not be common knowledge and leads into the main
STEM conversation segment. In the STEM conversation segment, the host
of the morning radio show interviews invited guests to shed light on their
life and work. Guests on the show range from young high school innovators
to established professors who are world renowned as experts in their field.
Listeners of the show can phone in and ask questions. In addition, the show
is broadcast live on Facebook with regular updates on Twitter, ensuring
that a social media audience is engaged. Indeed, 7he Horizon is working to
democratise scientific knowledge by taking advantage of technology to tap
into the oral tradition of communication so pervasive across the country.
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2. Dr Kwame Nkrumah the visionary

In the 1940s and early 1950s, in the Gold Coast, as Ghana was known
then, a movement for decolonisation was building, triggered by increasing
demand by the natives for more autonomy. The country saw the first attempt
at a nationalist party, the leadership of which included Dr Kwame Nkrumah,
who subsequently became Ghana’s first president in 1957 (Lupalo, 2016).

Nkrumah was a visionary who saw value in the application of science
and engineering for national development. From extensive plans for
industrialisation to building one of the largest man-made lakes at the time
for the purpose of generating hydroelectric power, he considered science and
technology as critical. His position on the matter was clearly communicated
in his speech to the first conference of the Organisation of African Unity
(OAU) when the OAU was formed in Addis Ababa, Ethiopia, 25 May 1963
(Lupalo, 2016):

We shall accumulate machinery and establish steel works, iron
foundries and factories; we shall link the various States of our
continent with communications; we shall astound the world with our
hydroelectric power; we shall drain marshes and swamps, clear infested
areas, feed the under-nourished, and rid our people of parasites and
disease. It is within the possibility of science and technology to make
even the Sahara bloom into a vast field with verdant vegetation for
agricultural and industrial developments. We shall harness the radio,
television, giant printing presses to lift our people from the dark
recesses of illiteracy.

A decade ago, these would have been visionary words, the fantasies
of an idle dreamer. But this is the age in which science has
transcended the limits of the material world, and technology has
invaded the silences of nature. Time and space have been reduced to
unimportant abstractions. Giant machines make roads, clear forests,
dig dams, lay out acrodromes; monster trucks and planes distribute
goods; huge laboratories manufacture drugs; complicated geological
surveys are made; mighty power stations are built; colossal factories
erected—all at an incredible speed. The world is no longer moving
through bush paths or on camels and donkeys.

Nkrumah set the precedent for science communication across the country.
During his presidency, he oversaw the inauguration of two scientific bodies
with science communication at the heart of their mission: the Ghana Academy
of Arts and Sciences (GAAS) as the highest body of scientists influencing
policy; and the GSA to be an umbrella body of scientists promoting and
popularising science for national development.



15. GHANA

GAAS was founded in 1959 with the aim of promoting the pursuit,
advancement and dissemination of knowledge in all branches of the sciences
and the humanities. It hosted regular public lectures where it facilitated
the attendance of young students. GAAS is represented on presidential
advisory boards. Recently it established relationships with the Ghana Young
Academy, part of the Global Young Academy linking young scientists with
promising futures.

GSA is a large national, multddisciplinary association of scientists, technologists
and mathematicians that provides the scientific community the broad
opportunity to share their knowledge of science. The work of GSA has inspired
the formation of other professional associations of scientists to better meet
the needs of professionals and citizens. The inauguration of GSA in 1959
offered Ghana a broad scope of activities, from reading of scientific papers to
involvement in national and international affairs. The very first international
conference hosted by GSA was held in Accra in 1961 under the theme “The
World Without the Bomb'. Since then, GSA has been mandated to promote,
popularise and demystify science to create a scientific culture in the country.

2.1. Case study: Professor Frederick Addai

Professor Frederick Addai is the immediate past head of the Anatomy
Department at the University of Ghana. He has held many prestigious
positions within and outside of academia, including national president of
the GSA. Throughout his career, there have been many accomplishments,
with the most noteworthy being his work highlighting the benefits of natural
cocoa for healthy living.

It all started in 1991, during a Wellcome Trust Fellowship in the UK, when
his curiosity was triggered by a Wrigley’s Gum advertisement about its effect
on teeth mineralisation. Upon his return to Ghana, Professor Addai explored
how chocolate could elicit similar responses, and his research came to a head
in a 2002 publication ‘Responses of saliva pH to ingestion of Golden Tree
chocolate and the effect of stick chewing’ (Addai et al., 2002). The contents
of this paper formed the basis of a public lecture in 2004 at the British
Council Auditorium in Accra. In attendance at this public lecture were senior
members of government who were intrigued at the proposed health benefits
of natural cocoa. They were perplexed why such research had never been
explored, particularly because Ghana is the world leading producer of cocoa.

Over the next year, what started out as a curiosity-driven question led to
presentations at high-level cabinet meetings and the launch of an advocacy
program to enhance cocoa consumption in Ghana. Addai’s research kept
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revealing health benefits of natural cocoa consumption and a series of
consistent science communication activities finally led to the declaration of
a National Chocolate Day in 2007, which is celebrated yearly on 14 February.

Addai is a perfect example of how science communication can yield results,
influencing policy and changing lives.

3. Universities and science communication

Ghana has 212 tertiary educational institutions, of which 10 are recognised as
traditional public universities offering the full complement of STEM courses
and active research. In addition to the universities, there is the Council for
Scientific and Industrial Research (CSIR), which has eight arms with varying
areas of research focus including the Science and Technology Policy Research
Institute, Food Research Institute and Water Research Institute. Despite what
is a strong culture of research, the communication of findings has struggled to
go beyond academic journals and conferences. Media engagements are sparse,
possibly because of the unbalanced demand for stories related to health and
technology. Nonetheless, many professionals make themselves available for
interviews on current matters of public interest. Indeed, there is no shortage
of these scientists because such activities are considered ‘public service’, which
is taken into consideration when academics apply for promotion in the public
universities (University of Ghana, 2019). Incentivising scientists has always
been a great way to promote science communication all over the world, and
in that respect Ghana is no different.

Dr Patrick Kobina Arthur, a senior lecturer at the University of Ghana
recalls how his colleagues over the years have taken a passive approach to
science communication. All the institutions he has worked for have had an
office of public affairs, but these offices typically do not encourage faculty
to engage in science communication. To him, science communication
within the universities has been dependent on an intrinsic desire of the
scientists in question, independent of what the university policy may be on
communication.

Recently the University of Ghana has taken the lead in promoting science
communication by setting up an Office of Research Innovation and
Development (ORID). Two of the working teams of ORID are engaged in
science communication: the Technology Transfer Team, which communicates
with industry; and the Publication, Dissemination, and Translation Team,
which is exploring how to encourage science communication to the public.
The model employed by ORID is being replicated at other public universities
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including the Kwame Nkrumah University of Science and Technology, which
has set up the Office of Grants and Research. In addition to ORID, the
University of Ghana is also home to a unit that has become the bastion of
modern science communication within the Ghanaian setting of academia, the
West African Center for Cell Biology of Infectious Pathogens (WACCBIP).

3.1. Case study: WACCBIP

WACCBIP is an Academic Centre of Excellence created by the Biochemistry
Department of the University of Ghana. Set up in 2014 with funding from
the World Bank and under the leadership of Professor Gordon Awandare, the
centre has over the years distinguished itself in the area of research and science
communication.

Fellows and postgraduate students at the centre are actively encouraged to
engage in science communication activities, and it is even required of MPhil
students who are on a sponsored program. It helps that the director, Professor
Awandare, can often be seen on media platforms communicating the vital
work that goes on at the WACCBIP. This has fuelled a culture of science
communication within the centre.

WACCBIP is currently the only research unit in the country with a dedicated
public engagement officer. Her name is Kyerewaa Boateng and she works
to identify and create opportunities for the researchers and students within
WACCBIP to communicate their work. During her time with WACCBIP,
she has observed an increase in the interest of faculty and students to partake
in science communication activities:

Organising public engagement activities can be difficult and
sometimes finances are limiting but faculty always find it exciting to
share their work. I enjoy what I do and I think that every department
should have a public engagement officer, the scientists and the public
appreciate my work.!

Kyerewaa explains that on average the unit undertakes two public engagement
activities every week, about 60 per cent involving media engagements
and 40 per cent in-person community engagements. By making science
communication an active part of its postgraduate training, WACCBIP is
creating a future generation of researchers who have the skills and experience
to engage in science communication. This is something that will undoubtedly
influence the culture at institutions they will join in the future.

1 Kyerewaa Boateng, personal communication to Thomas Tagoe, 12 March 2018.
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Figure 15.3: Students of WACCBIP engaging with a school audience.
Source: GhScientific.

4. Media and science

The skew of science communication in media (print, TV, and radio) leans
heavily towards healthy living and neglected tropical diseases. One can
theorise that the extensive intervention programs financed by donor agencies
during the 20th century to educate the population would have created a bias
that persists to this day. The large amount of funds made available for these
programs and the need to use mass communication have made health-related
science communication prominent across all media channels in comparison
to other aspects of science.

Two aspects of journalism demonstrate this skew in science
communication: training and recognition. In respect to training, journalists at
the GIJ undertake many courses as part of their syllabus. Although there is no
course on science communication per se, there are two related courses: health
communication and environmental journalism. Both courses reflect the skew
towards health. Then there are the Ghana Journalism Awards, which recognise
the achievements of journalists over the course of a year. Among the winning
categories are ‘Environment’, ‘Health’ and ‘Sanitation and Hygiene’. It was
not until 2017 that a new category ‘Science’ was added. The growing need for
journalists skilled in science communication is clearly not lost on journalists.
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4.1. Case study: GhScientific

In January 2014, shortly after graduating with a PhD in neuroscience from
the University of Leicester, Dr Thomas Amatey Tagoe was preparing to
return to his home country Ghana. He found himself lamenting the lack of
scientific information on the internet that could give insight into what the
scientific community in Ghana looked like. His sister, Hephzi Angela Tagoe,
then a PhD candidate at University College London, mooted the idea to
create an organisation that would fill the gap identified.

In September 2014, the duo started GhScientific as a science communication
hub in Ghana, the first of its kind. Over the next four years, GhScientific
executed 21 science communication and public engagement projects directly
engaging with people ranging from primary school students to professionals
and members of the public. The most significant of these projects has been
a three-day science communication workshop that brought together 24
professionals from 13 institutions across Ghana and Nigeria. In September
2018, GhScientific announced a project to document the evolution of
medical research over a 60-year period starting from the date Ghana gained
independence (1957). The findings are to be captured using various forms of
art and the final collection will be taken on a tour around the country in late
2020 (Daily Guide Africa, 2018).

Figure 15.4: Early career researchers out on community engagement
as part of a three-day science communication training workshop.

Source: GhScientific.
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Since its inception, GhScientific has maintained a steady online presence with
a growing following across all social media channels. It continues to serve its
audience with STEM-related news, events, opportunities and informative
blogs. One of the video features produced by GhScientific in support of the
Planetarium Science Centre Ghana caught the attention of Dev Varyani,
founder and chairman of Resources For Africa (YouTube, 2017). This led to
a significant donation in support of the Planetarium Science Centre Ghana,
allowing it to keep its doors open (My Joy Online, 2018).

4.2. Science and technology communicators of Ghana

Back in 2013, five experienced journalists from different media houses got
together to form what is now the Science and Technology Communicators
of Ghana (STCG). The founding members had been involved in reporting
science news for large parts of their careers, and have seen the challenges of
presenting science accurately. Coming together to start an association was
the next logical step to address this challenge and build capacity in other
journalists to effectively communicate science. One of the founding members,
Mrs Linda Asante-Adjei reflected on the success and challenges faced:

We started off with five seasoned professionals and now we have
20 members and counting. We have been able to run a series of
workshops as well as join the African Federation of Science Journalists.
Clearly there is work to be done and now we are looking to roll out
quarterly newsletters updating members of parliament about matters
of scientific relevance in their various constituencies.

All this is against a backdrop of a need recognised by experienced journalists.
Now the STCG is regularly called upon by the CSIR to assist in the
dissemination of research findings. This approach removes the apprehension
faced by both parties about inaccuracies that often plague media reports of
science when inexperienced journalists are involved.

With the proliferation of media houses across the country and the widening
influence of social media, the need for more capacity building hasbeen recognised.
The STCG is therefore working with Department of Communication Studies
at the University of Ghana and the GIJ to introduce a science communication
course to be run by the GIJ. It was to start in the 2019-20 academic year
but has been postponed until 2020-21. They are also in partnership with the
Medical Communicators Society of Ghana, a collection of health professionals
with an interest in engaging in science communication. As the African proverb
goes: ‘If you want to go fast, go alone. If you want to go far, go together.’

2 Linda Asante-Adjei, personal communication to Thomas Tagoe, 8 October 2018.
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5. Ghana STEM Centres

At an international mathematics conference in January 2018, the Minister of
Education announced plans for the government to open 10 STEM centres
across the country. The first STEM centres in the country were established in
1990 as a hub where secondary schools could undertake practical science to
supplement the theoretical curriculum. The facilities were referred to as ‘science
resource centres. Unfortunately, these were not maintained and soon become
empty buildings and remain out of commission. Almost 20 years later, the
government has announced plans to bring the abandoned science resource
centres back to life. The recent announcement to open STEM centres across
the country is laudable, but only time will tell what impact these will have on
the STEM education landscape if the promise is fulfilled. Until then the Ghana
Planetarium remains the main public STEM centre in the country.

6. Individuals with a passion for science

Having discussed the evolution of science communication in structured
institutions (government, universities, associations and media), we will
now explore the growth of individuals spearheading a range of activities
from community-based initiatives to self-financing the only planetarium in
West Africa. Individuals have become integral to science communication
within Ghana.

The current state of science communication in Ghana can be traced back to
institutional interventions initiated by Nkrumah as the first president of the
country. From universities to associations and training institutes for journalism,
his contributions cannot be ignored. The most important of all his contributions
must be his unwavering belief that science and technology held the key to rapid
national development to raise the quality of life for all citizens. Generations
later, this passion for science is one that is shared by many.

6.1. Case study: The Ghana STEM Network and Africa
Science Week

In 2015, four science enthusiasts working independently in science
communication and capacity building got together to discuss the need to
create a collaborative platform to support each other’s work. The four were
Dr Connie Chow, Dr Thomas Amatey Tagoe, Miracule Gavor and Gameli
Adzaho, and together they created what came to be known as the Ghana
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STEM Network. The size and influence of the network has slowly grown
to include more than 100 individuals and organisations working within the
STEM space to collaborate, share, lobby and influence policy.

The true benefit of the Ghana STEM Network would be realised in September
2018 during the maiden Africa Science Week — Ghana celebrations. The
Africa Science Week — Ghana is an initiative of the African Institute of
Mathematical Sciences (AIMS) and the Next Einstein Forum (NEF). This
celebration across 33 African countries was the second Africa Science Week
and the first time that Ghana had participated. At the time, Lucy Quist, the
President of AIMS Ghana said: “This celebration presents our country with
a unique opportunity to elevate the conversation, drive greater participation

and celebrate individuals and organisations in STEM in Ghana’ (Quist, 2018).

The week-long celebration from 25-29 September leveraged the members
of the Ghana STEM Network to ensure that public engagement and science
communication activities took place all over the country. There were radio
and TV shows, a STEM activity day in schools, a hackathon, a coding camp
and a public lecture with many exhibitions. The week was considered a huge
success by all involved, and it was evident that this collaborative approach to
celebrating Africa Science Week in Ghana was here to stay.

Over the last decade, many individuals have played leading roles in
promoting science communication at both the local and national levels.
These individuals are convinced that science and technology holds the key to
sustainable national development and that a scientifically literate population
will raise the quality of life for all. Notable individuals include:

¢ Freda Yawson, founder of Innovate Ghana. Innovate Ghana runs an
annual high school innovation challenge where teams develop products
and solutions towards national development. Teams communicate their
designs to an audience and a judging panel. The process is heavy on
people-centred design, and teams are required to engage with the public
for whom their designed solutions are targeted.

* Gameli Adzaho is founder of Global Lab Ghana, Ghana’s main
STEM organisation with a focus on citizen science and building
a community around its activities. Global Lab particularly focuses on air
quality and open science, spearheading the organisation of the first Africa
Open Science and Hardware summit, which was held in Kumasi, Ghana,
in 2018. Since then, Global Lab has been organising science cafés, an
informal gathering of interested persons to discuss various STEM issues.

* Dr Hephzi Angela Tagoe and Dr Thomas Tagoe are founders of
GhScientific, currently Ghana’s premier science communication network,
running with the tag ‘From the bench to the community’. GhScientific
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works with schools and the public to communicate various aspects of
science and provides training for researchers on science communication
skills. With a pool of freelance journalists, their online portal is able to
focus on STEM-related news and opportunities.

Kelvin Odonkor is founder of Ghana Health Nest. A nurse and
photographer, he has changed the face of nursing and health care across
the country by communicating news from the health sectors in real time.
He documents health matters through photography and each image is
accompanied by a story that lay audiences can comprehend.

Issac Sesi is founder of Nsesa Foundation, which engages high school
students with science through an intensive three-week program after which
they pitch final projects for a prize. They also run a campaign—STEM
WOW-—celebrating women in STEM and spodighting their career
accomplishments via social media channels. This collection of stories was
launched as a book series (STEM WOW Chronicles) in January 2019
to increase accessibility and reach parts of the country where internet
penetration is poor (STEM WOW Chronicles, 2018).

Triump Tetteh is founder of Starters Tech, a technology company that
provides STEM education services for schools, communities and homes.
Starters Tech is behind a new series of STEM-based story books, weaving
scientific knowledge into gripping stories for young audiences. The aptly
named ‘Next Gen Stories’ was launched in March 2019 to inspire the next
generation of scientists.

Larisa Akrofie is founder of Levers in Heels, which promotes women
in STEM by highlighting personalities across all levels of their career via
social media channels. Levers in Heels runs features on women in STEM
and provides an online platform for scientists to share their work with
a non-academic audience.

Charles Amegamashie is founder of WeGolnnovate, which seeks to
use the power of media to capture the nation’s imagination in STEM.
WeGolnnovate has collaborated with scientists to release animated one-
minute videos sharing fun science facts for TV. In September 2018, they
launched a national competition on TV that relies on sharing videos of
high school students designing and executing exciting science experiments.

Philip Ashon and CitiTrends: Philip is the host of Citi Trends on CitiFM,
the longest running technology-focused radio show. With news, reviews
and engaging interviews, Philip ensures that tech enthusiasts across the
country are kept up to date on happenings both at home and abroad.
The show also provides handy technology tips for the less technology-
savvy audiences.
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*  Dr Jacob Ashong and the Planetarium Science Centre are worthy of the
most recognition. The planetarium is the dream project of Ashong and his
wife Jane Ashong, who used their life savings to build the planetarium
in 2008. It continues to be the only one in West Africa. Their focus is
to bring astronomy closer to the masses and promote practical STEM
learning through initiatives such as planetarium shows, live astronomy
telescope viewings and STEM learning workshops for school students.

Modern science communication in Ghana can be described as a young but
integrated space where all players are working collaboratively to increase
capacity while reaching a large audience to increase scientific literacy across
the country. The tools are diverse, taking advantage of existing cultural
traditions and applying technology where it best serves its purpose.

As science communication increasingly becomes a global requirement
of researchers, it is encouraging to see science communication also
growing among PhD students and postgraduates. This pool of young people
share the desire and commitment to communicate science to a wider non-
expert audience. Although the current government has pledged to commit
1 per cent of the country’s GDP towards promoting all aspects of scientific
research, including science communication, this is yet to be realised and it
may take another decade for the government to put in place systems and
structures that reflect this level of verbal commitment. To accelerate this
process, collaborations among this new generation of science communicators
and established organisations/associations must create the critical mass
needed to effectively lobby for such changes. Indeed, such steps are necessary
to avoid the dangers of ‘burnout’ typical when talented individuals pursue
their ambitions in silos.

One of the major hurdles faced by organisations within the science
communication space continues to be funding, and many have to rely on
international grants, personal funds or charging a small fee for their projects.
The latter limits the reach of the science due to economic hardships while
the former caps the potential for growth. This is the same challenge faced by
young innovators who develop prototypes of clever practical inventions but
are unable to transition into production, scale and market. In the past, their
achievements were only celebrated by peers, but now the media gets involved
in communicating their feats of brilliance. Nonetheless, the financial and
structural support to scale it up and, by so doing, to provide more jobs in the
science sector remains a challenge. Publications and interviews that follow
these inventions and discoveries do serve as a form of science communication
and contribute to raising the level of science literacy across the country. Such
actions will, in the long run, encourage the willingness of individuals and
corporations to invest in scientific innovation, increasing the success rates.
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The future of science communication is a promising one as Ghana collectively
moves towards becoming a country beyond aid. The vision of the first
president, Dr Kwame Nkrumah, has never been more important. Science and
technology holds the key to national development, but all this is meaningless
if it is never communicated to the masses.
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programs on science.

Event Name Date | Comment

National Science Week African Science 2018

founded. Week

First significant radio Uniq FM 2014 | Hosts a science radio show

focused on STEM

First awards for scientists
or journalists or others for
science communication.

Ghana Journalism
Awards

2017

The first category for
science reporting was
included in 2017

Other significant events.

1959

The first professional
association for scientists
established

Museum of Science
and Technology

1965

Established 1965

National Science
and Maths Quiz

1993

Ongoing and embraced
by the nation

Public Engagement
Officer appointed at
WACCBIP

2014

The West African Cell
Centre for Biology of
Infectious Pathogens
(WACCBIP)

The National Science
and Math Quiz
introduces a science
fair component

2015

Includes mentoring from
scientists

Global Lab Café
Scientifique, a first

2018

Organised by Global
Lab Ghana on artificial
intelligence

Science Slam Ghana

2019

Hosted by the African
Institute of Mathematical
Sciences
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government organisation in Ghana focusing on science communication and
public engagement and aiming to build capacity in STEM. She is a freelance

science writer and runs an education consultancy.

Dr Thomas Amatey Tagoe is a neuroscientist at the University of Ghana
and co-founder of GhScientific, an organisation building capacity in science,
technology, engineering and math (§STEM) through public engagement and

outreach activities.
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Tracing science communication
in independent India

Anwesha Chakraborty, Usha Raman
and Poojraj Thirumal

The shadow of imperialism and European colonisation of the
subcontinent looms large in the narration of the history of modern science
in India (Phalkey, 2013). So where the role of science and technology in
independent India is concerned, the lens used by political and social scientists
is that of post-colonial nation-building (Visvanathan, 1997; Abraham, 2006;
Roy, 2007). Phalkey further observes, in her introduction to the Focus
section on ‘Science, History and Modern India’ in Isis, the premier journal
in the field of history of science, that historians have claimed scientific
practice in India to be derivative, and that these claims have happened in
the absence of national histories of ideas, pedagogy, policies and practices of
science. To address this lacuna, she suggests the study of institutional, social,
political, economic and cultural contexts with a focus on the experiences of
practitioners so that a practice-oriented understanding of science in India can
emerge. This short essay, ambitious as it is in its scope, attempts to fill the
void by working through science policies; dissemination and communication
practices at institutions such as museums and universities; journalistic writings
on science and technology; and people’s science movements (critical science
literacy movements organised by civil society and community-level groups).
By doing so, the essay purports to narrate a history of science communication
practices in independent India (that is, post-1947).

However, before delving into the practices, it is important to review the
sociocultural context of contemporary India and examine its specific
communication politics and policies.
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1. Science, technology, innovation and the
Indian state

In a 2015 news feature in Nature, Indian science journalist T. V. Padma
listed some of the highlights in India’s road to becoming a science superpower
and some of the structural and societal challenges impeding the country
from fulfilling its technological, industrial and economic potential (Padma,
2015). Several major achievements have emerged: in the fields of space
research (the Indian Space Research Organisation (ISRO) completed its
Mars mission in 2014 by successfully launching its Mars Orbiter on its first
attempt at a fraction of the cost incurred by other space research agencies
in the developed world); in the pharmaceutical industry (India produces
a large volume of low-cost medication and vaccines); and in renewable energy
(there is an increased focus on making India a major solar power; it already is
a world leader in wind power).

However, the list of challenges for a country with a population of 1.3 billion
people, with many living below the poverty line, is immense and often seems
to outweigh the positives. Padma notes that the problem starts at the very
top and is a result of a lack of political will. Successive governments, while
pledging financial support for the Indian scientific community, have not
increased the budget for research and development from about 0.9 per cent
of GDP (with conspicuously less investment from the private sector), a figure
significantly lower than other BRICS' economies. The quality of education
at the universities, save for a few that receive central government patronage,
has been inadequate to produce world-class research or build the competencies
required for its successful dissemination. India has one of the lowest densities
of scientists and engineers in the world, which is surprising as the country
produces many scientists and engineers who then move on to work in foreign
countries, especially the US. Brain drain is a cause for concern in Indian
society, as some of the most qualified among Indian students migrate in search
of better opportunities. Then there are continuing societal challenges such as
concerns over public health: maternal deaths, malnutrition, and high incidence
of tuberculosis and malaria. And yet Médecins sans Frontiéres regards India as
the ‘pharmacy of the developing world” (Padma, 2015) because of its significant
output in low-cost drugs. Scientists and entrepreneurs have recommended
enhanced ties between universities, research laboratories and industry, and the
government has responded by setting up incubators and by supporting start-
ups to transfer knowledge from research facilities to industries.

1 BRICS is the acronym for an association of five major emerging national economies: Brazil,

Russia, India, China and South Africa.
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1.1. Which science for which people: Discussing
‘public’ and ‘policy’

The question of which science and technology should be communicated to
the public merits a deeper interrogation of the ‘public’ itself. For a country
as vast as India, with many sociocultural/economic identities that form and
inform individual (and collective) choices, the question is especially complex.
While solutions cannot only come from government policymakers and
experts, it is worth discussing how experts have tackled this debate.

The issue of what science should take precedence in the national imagination
to ensure sustainable, equitable development of the population (a majority of
which lives in material poverty) has been present in the rhetoric of politicians
for a long time. One of the strongest articulations was Indira Gandhi’s speech
at the 63rd Indian Science Congress at Waltair (now Vishakapatnam) in
1976, when she emphasised the need for science and technology in India to
take a rural turn.

There should be greater attention to rural engineering ... Rural
electrification has made rapid progress but we have not yet succeeded
in teaching villagers how to use power to advantage. There is a woeful
lack of rural technicians and of innovative work. The village and the
home should become laboratories for inter-disciplinary scientific and
technological investigation (Gandhi, 1976).

That science and technology in India is an elitist enterprise has been argued
by critics, scholars and practitioners. Abha Sur, who studies science in India
in the interstices of caste and gender, points out that scientific practice
and establishments are embedded in a male upper-caste ethos that refuse
to translate concerns of ordinary people into agendas of scientific research
(Sur, 2011). She argues that the formal laboratory remains an upper caste,
elite space of learning and doing, making a strong case that the former prime
minister’s concerns remain valid to the present day (Sur, 2012).

A study of science policy documents in independent India tells us that
in rhetorical terms, the focus has been to harness the capabilities of the
population and reach the poorest sections of society. The Scientific Policy
Resolution (Government of India, 1958), the first national policy, was released
in 1958 and placed great emphasis on industrialisation for the creation of
national wealth and prosperity, with a focus on science education and training
in technical skills. The Technology Policy Statement of 1983 discussed the
need to become self-reliant and technologically independent and shifted
the emphasis to technological development (Government of India, 1993).
In 2003, the government proposed a science and technology policy where
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the two were brought together and the need for investment in research and
development was highlighted. This document is of particular interest to
scholars of public communication of science and technology as it has a clearly
defined section on the public awareness of science:

There is growing need to enhance public awareness of the importance
of science and technology in everyday life, and the directions where
science and technology is taking us. People must be able to consider
the implications of emerging science and technology options in
areas which impinge directly upon their lives, including the ethical
and moral, legal, social and economic aspects. ... Support for wide
dissemination of scientific knowledge, through the support of science
museums, planetaria, botanical gardens and the like, will be enhanced.
Every effort will be made to convey to the young the excitement in
scientific and technological advances and to instil scientific temper in
the population at large (Government of India, 2003).

The most recent government science policy document, Science, Technology
and Innovation Policy (Government of India, 2013), discusses the aspirations
of India for ‘faster, sustainable and inclusive growth’ (p. 1) and the role of
the huge talent pool that India’s largely young population offers. The 2013
document makes it clear that the focus will be on people, and the national
science, technology and innovation (STI) system must recognise society as
its major stakeholder. Thus, the ‘emphasis will be to bridge the gaps between
the STI system and socio-economic sectors by developing a symbiotic
relationship with economic and other policies’ (p. 3). To empower people
and incorporate them into the STI framework of the country, one of the
suggestions in the policy document is the promotion of scientific temper
among all sections of society.

It is interesting that over the years the rhetoric of the documents grants
the public a greater level of agency. If the 1958 resolution was all about
the scientific and technical education of the masses, the 2003 policy shows
awareness of the growing interest of the public in science and technology and
how they have to be included in debates of the ethical, social and economic
dimensions of science. The 2013 document observes that people should not
be mere recipients of scientific knowledge but must be made an active part
of the scientific innovation framework. This increase in agency of the public
in policy formulation goes along with the similar emphasis on the building
of ‘scientific temper’ through school education—the National Curriculum
Framework (NCF) of 2005 spends a lot of time discussing science education
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in this manner.? The position paper on science education that formed part
of the NCF 2005 formulation process notes that school education in India
‘develops competence but does not encourage inventiveness and creativity’
(NCERT, 2005, p. 3). It says that ‘schools promote a regime of thought that
discourages thinking and precludes new and surprising insights’ (p. 22).
Clearly, there is awareness of the failure of school education to build this
scientific temper (NCERT, 2005).

1.2. The journey of ‘scientific temper’ to the
Constitution of India

‘Scientific temper’ is a phrase attributed to Jawaharlal Nehru’s 7he Discovery
of India (1946), a monograph he wrote while imprisoned with other leaders
agitating against British rule. Presented as a part-autobiography, part-
civilisational history of India, the patriotic overtones are evident. While
recounting India’s many existing social problems, like poverty, overt religiosity,
superstition and the caste system, Nehru (1889-1964), a science graduate of
Cambridge, emphasised the need to cultivate scientific thinking in order to
approach life and its challenges:

The applications of science are inevitable and unavoidable for all
countries and peoples to-day. But something more than its application
is necessary. It is the scientific approach, the adventurous and yet
critical temper of science, the search for truth and new knowledge,
the refusal to accept anything without testing and trial, the capacity to
change previous conclusions in the face of new evidence, the reliance
on observed fact and not on pre-conceived theory, the hard discipline
of the mind—all this is necessary, not merely for the application
of science but for life itself and the solution of its many problems

(Nehru, 1946, p. 512).

It is important to pause here and reconsider the phrases scientific approach
and critical temper of science. Not only did Nehru recognise the material and
practical benefits of foregrounding science and technology for national
development, he also strongly argued for science (scientific method and
approach) as a ‘philosophical approach’ (Arnold, 2013). This is the enduring
legacy of Nehru and his contribution to post-colonial scientific debates: the
shift of understanding from science and technology as an imposition of Western
authority, to science and technology as answerable to the state and the public
for its capability of delivering a better, more inclusive and humane society.

2 Also in the 1990s major policy decisions, such as the overhaul of the electricity generation and
transmission systems, were preceded by a series of public consultations—see prayaspune.org, which is
one of the advocacy organisations that facilitated these public conversations.
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The post-Nehruvian period in Indian politics and policymaking saw a growing
interest in the concept and its increasing importance in the mandate of several
public institutions working at the interface of science and society (including
those in charge of promoting scientific literacy and popularising science).
The inculcation of scientific temper was added to the Indian Constitution in
1976 as one of the 10 fundamental duties of every citizen under Article 51(A)
(H) by the 42nd constitutional amendment: ‘to develop the scientific temper,
humanism and spirit of inquiry and reforms’ (Raza et al., 2014; Ministry of
Law and Justice, 2019). India became the first country to include such a clause
in its constitution, and the change occurred while Nehru’s daughter Indira
Gandhi was at the helm and during the period of political Emergency. The
purpose was to fight religious obscurantism: scientific temper was interpreted
as a rejection of unscientific, irreligious or superstitious beliefs often fostered
by organised religion(s).

It is important to recollect that scientific temper and its promotion appear in
the two latest science and technology policy documents of 2003 and 2013
(in the latter, it is even accorded the position of the primary objective of the
policy formulation).

In this chapter, one key aim is to engage critically with the rhetoric of
scientific temper and examine how it has become a part of institutional
and public narratives on science and technology in India. We will examine
different institutions that are formally and informally engaged with science
communication, and comment on how they have promoted scientific temper
and scientific attitude among the public. Information has been sourced from
government documents and from personal research and experience in the field.

2. Science communication: Institutions
and movements

2.1. Indian science museums

With the sustained importance of nationalism in the period of decolonisation
after World War II, museums were recognised as powerful tools for radical
socioeconomic transformation (Ghose, 1992; Venugopal, 1995). The first
government attempt at defining India’s scientific heritage and promoting
science education was the establishment of Birla Industrial and Technological
Museum (BITM) in Calcutta in 1959. Saroj Ghose, erstwhile president of
ICOM, explained the need was felt by the central and state governments,
and especially by the then chief minister of West Bengal, Dr Bidhan Chandra
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Roy, to preserve artefacts of historical significance in the newly formed and
diverse state. Roy had visited the Deutsches Museum in Munich and was
influenced and inspired to form a similar insticution in India.?

The opening of the Exploratorium in 1969 in San Francisco was a challenge
to museums around the world. The Exploratorium’s hands-on approach
to science communication strongly favoured science education and active
participation in the understanding of science. As Ghose said, a young country
with its policies firmly grounded in the need to become self-sufficient and
educate its large rural masses, science communication had to be based on a
model where education was foregrounded rather than science appreciation.
The narrative of attaining self-reliance and self-sufficiency through the
acquisition of technical skills in the Fifth Five Year Plan (1974-1979)
(Planning Commission, 1974) spilled over to the creation of scientific and
technical institutions of national importance. It is around this time that
a task force was set up to evaluate science popularisation efforts, and the
Exploratorium’s model of hands-on science training gained currency among
policymakers and science museum professionals, resulting in the formation
of the National Council of Science Museums (NCSM) in 1978.

The promotion of scientific temper, a crucial clause frequently mentioned
in the rhetoric of science popularisation in India, was the NCSM’s primary
activity to ensure that demographic dividends could be reaped in the future.
The phrase finds mention in the outcome budget of 2016/17 of the Ministry
of Culture, with reference to NCSM:

National Council of Science Museums (NCSM) has been engaged
in creating awareness on Science & Technology, developing scientific
temper in society and promoting science literacy throughout the
length and breadth of the country and engaging young students in
creative and innovative activities. For last 35 years, the Council has
developed a nationwide infrastructure of 48 science museums &
centres to achieve these goals. Its outreach activities throughout the
year aspire to develop a culture of science and innovation by engaging
people from all segments of the society in the process of science &
technology (Ministry of Culture, 2016, p. 369).

3 Personal communication, August 2015.
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Figure 16.1: Mobile science exhibition.
Source: Birla Industrial and Technological Museum, Kolkata.

Since its inception the NCSM has expanded, developing a nationwide
infrastructure for science communication and informal science learning.
The number of visitors to the 25 museums and centres of NCSM has
grown progressively, with the 2013/14 Activity Report of NCSM recording
9.1 million visitors to the various centres (Ministry of Culture, n.d.). In 2016,
the director of NCSM Headquarters revealed in a personal interview that
another 15 million people participate in the NCSM’s engagementand outreach
programs annually. As new centres are built and engagement and outreach
programs expanded, these numbers will grow. Attendance figures may appear
very low for such a populous country, but India has a disproportionately
small number of science museums and centres for its large population. As one
of the top officials of NCSM said in a peronsal interview in 2015: “We have
a lot to achieve in the field of public engagement with science. As of now we
have about 95 science museums (including centres, planetaria and zoos) for
a population of 1.25 billion people.’

Any narrative on scientific temper and how it is being promoted should
include the history of mobile science exhibitions (or MSEs) and how they
became a huge success with the rural population. In the 1960s and early
1970s, two major science museums, BITM and Bangalore's Visveswaraya
Industrial and Technological Museum (VITM), started the first MSEs. These
travelling exhibitions ventured out into small towns and villages to create
scientific awareness. Each exhibition comprised the following resources
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and persons: a bus, 24-28 simple exhibits focusing on everyday scientific
phenomena and the uses of science and technology in daily life, a technician,
an explainer and a driver. The Museobus proved to be immensely popular and
created a target group of visitors distinct from school students (Mukherjee,
2003). NCSM today is quick to point out the sheer ambition of the MSEs,
given that they manage to reach 2 per cent of the entire population. Their aim
is to ensure universal awareness of science and technology, percolating down
to the common individual. As the director of one national centre noted in
a personal interview in 2015: “What we are definitely interested in promoting
is science as culture through the concept of scientific temper. We want to
communicate the idea that science is not just a set of rules and knowledge,
but it is a way of thinking, of doing things. A person with scientific temper
would be willing to receive inputs from everywhere without perception bias.’

Science Express is a similar travelling science exhibition, but travels through
India by train. This collaborative project was started in 2007 by two institutions
dedicated to science popularisation and education: the National Council for
Science and Technology Communication (part of the Department of Science
and Technology, or DST) and the Vikram Sarabhai Community Science
Centre (whose partners include the NCSM and the DST).

Another crucial objective of the NCSM is to provide assistance in science
communication activities to other institutions of learning, both public
and private. This reflects NCSM’s important role as a broker of science
communication activities, connecting schools, universities, technical
institutions, other museums, think tanks, government and the public. Activity
reports through the years show that apart from creating and maintaining
galleries, the constituent members of NCSM are also in charge of conducting
a vast array of public engagement programs. These include science seminars,
drama competitions and science quizzes conducted at the local, zonal and
national levels. For visitors to the centres in cities and small towns, there
are programs that highlight health and environmental issues, such as water
scarcity or the need to prevent child marriage. There are also special events
for children living below the poverty line. Teacher-training programs help
teachers working with students in Indian classtooms. The NCSM  has
offered a two-year Master of Technology program to science communication
aspirants since 2005, in conjunction with the Birla Institute of Technology
and Science, Pilani. The degree trains students to work in the sector of science
museums and centres. The range of activities may seem overwhelming, but
from the perspective of promotion of scientific temper, it is understandable
that the NCSM has engaged in a multi-pronged approach to ensure that
a strong narrative about science and its role in society is communicated to

the people.
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One critique of NCSM is that it derives almost all its funding from the national
government exchequer. The issue of government control over the rhetoric
and activities of NCSM is one of great significance, because the political
and ideological affiliation of governments can influence activities. Recent
updates on the council’s social media pages suggest it is promoting a number
of activities unrelated to science: celebrating a special day to commemorate
Hindi as the major national language, or the birth anniversary of a nation
builder. These activities seem innocuous but clearly do not belong to the
resume of a science museum. And while scientific temper is fundamentally
about promoting anti-superstitious thoughts, spreading public awareness and
understanding of science, NCSM activities also promote careers in STEM
without critiquing institutionalised big science in the exhibits and displays.

2.2. Science communication courses in universities

While developing a scientific temper through general education is one
strategy for building a critically engaged and scientifically literate citizenry,
the media and other communication channels also disseminate information
about science. As a corollary to this, creating a pool of professionals able to
convincingly and engagingly speak about science to lay audience becomes
essential. While there is little formal documentation or scholarship examining
science communication/journalism courses in India, we attempt to fill out
the picture by drawing on our own experience as journalism educators and
science communication professionals. The history and development of science
communication education in India may be broadly traced along two paths:
one, within the institutional framework of universities; the other, in private
and quasi-governmental organisations. The earliest efforts to build capacity
to communicate research to lay audiences had their origins in departments of
agriculture, in courses known as ‘agricultural extension’. It is no coincidence
that the first journalism course (a diploma program) within a university
(Punjab University) had a strong emphasis on agriculture education as far
back as 1941 (Bharthur, 2017).

The focus has been, largely, to equip communicators to convey advances
in agricultural technology and farming practices to farmers in a manner
in keeping with the ‘development communication’ paradigm, premised on
the belief that an efficient flow of appropriate information will bring about
positive social and economic change (or ‘development’). This tradition
of science communication education to serve the needs of the research
establishment, and to inform both the general public and specific ‘end-user
audiences’, dominated through the 1960s and 1970s. ‘Science’ was by
and large interpreted as ‘institutional science’, and many communication
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graduates with an interest in ‘science’ became public relations officers in public
sector laboratories established under the Council for Scientific and Industrial
Research (CSIR) or Indian Council of Medical Research (ICMR). These
science communicators popularised the research output of these laboratories,
putting out press releases, organising public events and managing in-house
publications.

As journalism and mass communication education programs proliferated
within the Indian university system, agricultural extension and development
communication remained an important component, particularly in graduate-
level education. This took the form of an optional course (o, rarely, a series
of courses) in science communication, health communication or science
writing. These courses combined institutional science communication with
science journalism. A few universities offered graduate degrees specialising in
development communication or health communication (Jamia Milia Islamia
in New Delhi, Tezpur University in Assam, for instance), and graduates from
these programs often secured jobs in the emergent social sector. This tradition
of science communication education saw the professional communicator as
being in service to the cause of science—his or her job was to clarify and
explain and show applicability of science to life. Clearly, there were two
career options for the professional science communicator: one was to serve
the science establishment, while the other was to report science for the mass
media, as a science journalist. Most science communication and journalism
courses, however, focused on the ‘how’ of writing about science rather than
on understanding its structure, dynamics or the process of science, much
less looking at it critically as another area of human endeavour (for instance,
in non-government and multilateral organisations engaged in science
popularisation, eduation and advocacy).

In the aftermath of the Bhopal Gas tragedy in 1984 and the growing
disenchantmentwith Big Science and its close links with the military-industrial
complex and apparent disregard for ethical and environmental issues, a large
number of civil society organisations joined with conscientious scientists to
articulate the need for better informed and more critical engagement with
publicly funded science as well as corporate research and development. This,
along with the unrelated but concomitant effort to set up short-term training
courses in science writing for new and practising journalists, led to the
growth of the second set of programs: private and quasi-governmental efforts
in science journalism training. Brian Trench reports that, by the early 2000s,
there were several government-supported science journalism programs in
India (Trench, 2012). These range from one-year programs such as those
offered by the Indian Science Communication Society (offered online), to the
two-week intensive course run annually by the National Centre for Biological
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Sciences. The National Council for Science and Technology Communication
(NCSTC), a body set up under the CSIR to promote science outreach and
foster public understanding of science, offers short-term capacity-building
programs to professional journalists and science communicators but does not
train new entrants to the field.

Universities have found it difficult to sustain standalone science
communication or science journalism diploma or degree programs, although
the national higher education governing body, the University Grants
Commission, has provided limited funding for new ‘innovative’ programs.
These aim to build capacity in niche areas of journalism perceived to have
market demand or that serve certain social or development goals. Apart
from science communication, they have included postgraduate diploma or
degree programs in areas like community media, agricultural journalism
and development communication. The funding is normally provided for
a specified period of three to five years, with the host university committing to
continuing funding and faculty positions beyond that. These programs have
not been able to attract students, who seem to prefer a broad-based program
that prepares them for multiple roles in media/institutional communications.

Unlike some of the strongest programs in science journalism/writing in
the West (such as MIT’s graduate program in science writing, or science
journalism programs at Cornell University, University of California, and
others) the university-based programs are generally not run by faculty
with a science background, although scientists may be invited for guest
lectures. The emphasis is on the journalistic process—writing, production,
interviewing—with the critique of science taking a backseat. Some courses
in recent times—such as the module on health journalism at the Delhi-based
Indian Institute of Mass Communication (IIMC)—have included a critical
appraisal skills component, introducing students to the process, pitfalls and
politics of doing science, and building competence in assessing the claims
of science publicists. But in this regard, science journalism is no different
from any other specialisation: students learn the nitty-gritty of how to cover
a particular field when they are on the job; and acquire with experience the
critical temperament to write about science dispassionately, yet with an eye
for detail.

2.3. Science in the Indian media

It is curious that despite the huge focus on science and technology (in education,
industry and institutional research) in India over the past half century, and the
unrelated development of media in the country, there is hardly any scholarship
on science journalism or media-based science communication. After an
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extensive literature search, Dutt and Garg could find only two studies that
looked at science and technology content in Indian news media (Dutt and
Garg, 2000). This relative lack of scholarly interest is not reflected in the actual
presence of science in the mainstream media; even a cursory examination of
newspapers and magazines will yield a fair amount of science news, much of it
relating to the fields of health, environment, agriculture and, overwhelmingly,
technology (computers, consumer electronics, and automobiles). Manoj
Patairiya, a scientist at the NCSTC and honorary secretary of the Indian
Science Writers’ Association, pointed to the demise of magazines like Science
Today and Bulletin of Sciences as indicating there was not much interest in
science communication (Patairiya, 2002). However, Dinesh Sharma, editor of
the India Science Wire, a daily science news service funded by Vigyan Prasar (an
autonomous organisation under the Department of Science and Technology,
whose name translates as ‘Science Dissemination’), says that the enthusiastic
uptake of stories from India Science Wire by mainstream media suggests
a definite interest in such content. Also, the continuing (though limited)
popularity of an environment-focused magazine like Down 1o Earth, published
by the Centre for Science and Environment, New Delhi, suggests that there is
an audience for such material, however niche.

Figure 16.2: India Science Wire and Down to Earth magazine.

As in other mainstream media vehicles, science coverage in the daily press
may appear either in the main body of the newspaper or as part of a news
bulletin, or in special sections or programs that focus on science. Until the
late 1990s, most large English and regional language dailies had multiple-
page sections devoted to science, but by the early 2000s these sections had
been incorporated into the main paper and reduced to one or two pages.

4 Personal communication, 8 January 2019.
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The Hindu, a major national daily published from Chennai, had for many
years a 6—8-page weekly supplement, but this was reduced to a one-page
weekly section in about 2005, and subsequently (in 2017) increased to
a two-page section in the Sunday magazine. Dinesh Sharma observes that
despite the disappearance of exclusive science sections, the daily newspaper
has more science and technology news today than in the past. ‘It’s no longer
ghettoised in a separate section,” he notes.’” Most media organisations have
designated journalists covering science—again, 7he Hindu has for many years
had reporters specialising in science, health, environment and technology.

As Patairiya (2002) observes, the popular science magazine is practically
absent from the Indian media scene. Science Today, a publication from the
Times of India group, was perhaps the only magazine that combined an overt
mission of science popularisation with a degree of critical examination of
the process and culture of science. The magazine had a line of distinguished
public scientists at its helm and a committed though small readership; but it
was clearly not a money spinner and was laid to rest in 1992. The National
Institute of Science Communication and Information Resources (NISCAIR,
under the CSIR) now brings out three lay publications—Science Reporter
(English), Vigyan Pragati (Hindi: Progress in Science), and Science-ki-Duniya
(Urdu: The World of Science)—that position themselves as serving the goal
of ‘science education’. The Bangalore-based Indian Academy of Sciences
publishes two journals widely read within the scientific community and by
science aficionados: Resonance and Current Science, which often form the
basis for science stories in the mainstream media.

With the growth of online media, science writing has gained something of
a resurgence. Online news sites like thewire.in and scroll.in have sections for
science and technology, while indiaspend.com, a data journalism website,
produces critical, long-form pieces on science, the environment and public
health. Some (¢hewire.in) have trained the science journalists who manage the
section. The wire service Press Trust of India is a leader in science reporting,
and its first designated science editor K. S. Jayaraman mentored many young
journalists who went on to write early critical and investigative reports
on science.

While there is fair amount of coverage of science in the mainstream media as
news, opinion or features, the scope and quality of this reporting is another
matter. Much of what might be classified as ‘science writing’ is generated
from press reports and institutional press releases, mostly from public

5  Personal communication, 8 January 2019.
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laboratories. In recent years, public concerns around areas such as genetically
modified crops and multi-drug-resistant pathogens has led to a journalistic
interest in such stories, fuelled partly by activism. The same may be said for
environmental and health areas. Dutt and Garg in their 1996 analysis of 27
major metropolitan dailies found that nuclear science, defence technology
and space research were the most common subjects (Dutt and Garg, 2000).
A special issue of the Indian edition of the Global Media Journal, published
by Calcutta University, published a set of papers examining science coverage
in the media in India (University of Calcutta, 2013). While most were broad
commentaries on the possible impact and quality of science and technology
communication, there were a few empirical studies based on small data-sets.
A content analysis of 10 major Hindi and English-language dailies found:
a) more science news in the English newspapers; and b) that health and
environment were the most covered topics (Kumar, 2013).

Another aspect of science coverage is its framing. An analysis of the English-
language press in India by Samuel Billet (2010) found that environmental
journalists situate ‘climate change’ as a socioeconomic and political issue,
but that coverage tends to place the issue cither within a nationalistic frame
or along global north—south lines, thus losing much of the nuance that the
topic requires.

This ‘nationalistic’ frame was certainly a feature of science reporting in the
first five decades after Indian independence, but one may argue that critical
reporting has increased in the last two decades, and multiple viewpoints
are available to news consumers who peruse more than one news source.
The rise of data-based journalism has given science writers another tool to
examine scientific claims, and there is a greater pressure on scientists to better
communicate the results of their research with an eye to both the public
interest and the demand for accountability from funders. But like elsewhere
in the world, Indian academics and scientists are focused almost exclusively
on scholarly publishing and are not very interested in popularising their work
through the mainstream media. There are exceptions, and occasional pieces
by scientists do appear in magazines and newspapers such as 7he Hindu’s
Sunday edition, which routinely carries a policy-related or perspective piece
by a senior scientist.

2.4. Popular science movements

The 1950s were a decade of euphoria and unbounded optimism for the
nascent nation. Its flavour and distinctness from the colonial past rose from
the extraordinary energy that accompanied the birth of the new nation.
But the trauma experienced by partition left deep scars in its psyche, and
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it was against this violent background that science became an expression of
desire for the newly independent nation-state. Science was called upon to
provide the moral, material and emotional basis of the largest post-colonial
democratic experiment in the world. The bestowing of modern apparatus—
in the form of the bureaucratic state —onto the nation required a public/
policy imagination that rested on universal algorithms rather than culturally
specific formulations. The technocratic elite had to circumvent the historical
and cultural logic of the anti-colonial struggle and cast the theme of
economic development and growth as a foregrounding principle of building
a new India. It was a decade when modern institutional India emerged,
laying the foundations for economic, political, industrial, scientific and
cultural institutions to be built. It is in this context that efforts to produce an
enlightened public was considered as a noble enterprise by the ruling political
and cultural elite. In order to fashion such a cultural horizon, a variety of
interventions were undertaken by both civil society and the state.

The establishment of the Kerala Sastra Sahitya Parishat (KSSP: Kerala Forum
for Science Literature), in the southern tip of the country, was a classic
example: scientific literacy was part of a cultural literacy, to be disseminated
to an allegedly backward, scientifically distanced population. In one sense,
science communication and science literacy alluded to rationalities of
a social, political and economic nature. KSSP took up issues that informed
the transformation of the cultural and social habitus that had seemingly
obstructed the production of modern citizen subjects. The spirit of KSSP
spread to neighbouring regions and science activists took up the evangelical
role of spreading a secular, scientific form of rationality to engage with an
everyday life still mired in deep inequalities. This led to the formation of
People’s Science Movement (PSM) later re-designated as All India Peoples
Science Network (AIPSN).

Muldple scholars have commented on the KSSP which was primarily
interested in communicating scientific information to the masses on wide-
ranging topics from environment to gender sensitisation (see, for example,
Parameswaran, 1979; Devika, 2005). Others have pointed at the close
linkages with leftist parties in Kerala, where the central idea of KSSP was to
transform society into a less hierarchical and more egalitarian one (Kannan,
1990). In this kind of thinking, science communication has the responsibility
of addressing diverse social inequities. It can be said that KSSP, along with
other left-leaning policies, has effectively intervened in public life. The federal
state of Kerala has more positive indicators in the realm of primary health,
education and sex ratio (i.e. birth ratio of male children to female) than many
other states in the country, but there still exist deep gender, caste, class and
religious fissures.
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Other important organisations related to AIPSN included Delhi Science
Forum, Eklavya (Madhya Pradesh), Madhya Pradesh Vigyan Sabha [Madhya
Pradesh Science Forum], Pondicherry Science Forum (PSF), Lok Vigyan
Sangathana [People’s Science Organisation] (Maharashtra), Tamil Nadu
Science Forum (TNSF), and Karnataka Rajya Vignana Parishath (KRVP)
[Karnataka State Science Council]. AIPSN expanded its base rapidly by
chalking out and executing a national-level action plan known as Jan
Vigyan Jatha [Peoples’ Science Campaign] (Raza et al., 2008). Jatha refers to
a journey by foot, and scientists and science activists organised long jathas in
different parts of the country to give talks, demonstrations, stage plays and
utilise other indigenous media to convey the spirit and benefit of scientific
thought including its technological prowess for the benefit of the masses.

3. Science communication today: An appraisal

The spirit of the Nehruvian state’s stance towards science contains within
it civilisational and historical dimensions. In that sense, the science policy
documents should be seen as a particular form of historical inscription and a
distinct variety of civilisational aspiration. It appears that ambitious gestures
of such kind take a long time to influence a religiously charged society. Some
policies towards building of scientific institutions premised on a secular ethos
still seem to be working on the ground, but with little formal power. The
aura generated around big dams, commercial agriculture, capital intensive
industries, educational institutions like the Indian Institutes of Technology,
space sciences and large national laboratories was to dwarf the solidarities
built around charismatic, religious and mystical identities, and replace them
with industrial productive capacities. The coalescing of science with the
building of human capital required for a modern industrial country together
with the erasure of loyalties and solidarities attached to primordial identities
like religion, caste and region becomes the agenda and the reason for the
post-independent nation-state. It is almost as though ‘science’ becomes
another name for the Indian state (Nandy, 1988). While the positive
narrative of the fruit of modern science and technology continues to hold
sway in policy documents, political parties (especially of those of a nationalist
hue) tend to appropriate ancient Indian mythologies and scriptures to posit
a continuum of Indian scientific achievements for several millennia.® This
tendency does actual disservice to the history of ancient Indian contributions
in mathematics, astronomy, medicine and architecture.

6 Prabir Purkayastha, noted science activist, has written about this appropriation of mythologies by
the government in power (Purkayastha, 2019).
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In the rarest of rare moves, the phrase ‘to develop the scientific temper,
humanism and a spirit of enquiry’ was added to the Constitution of India
(largely inspired by Nehruvian ideas) in 1976. This provided the modern
cultural context for the Indian State to establish institutions to achieve this
ambition and became a crucial focus for NGOs to carry out and realise
the cultural and civilisational ambition of the nationalist leaders at a post-
independence historical juncture. A number of centrally funded institutions
were formed, including the National Institute of Science Communication
(NISCOM), which started publishing several popular science journals
such as the Hindi journal Vigyan Pragati in 1952. The National Council
of Science and Technology Communication was established in 1982 under
Narendra Sahegal and became involved in both science communication and
the popularisation of science. Vigyan Prasar was established in 1989 as part
of the Department of Science and Technology and its mandate included
communicating science from laboratories to the field.

The emphasis of the Indian state to build a self-reliant economy around
agriculture, industry and commerce presupposed scientific knowledge and
scientific practicesamongstits population. Itwas precisely to address these issues
that science communication was foregrounded in areas including agricultural
extension work, health delivery systems and modern school education. There
were two aspects to federally sponsored science communication institutions
and programs. University departments and allied educational institutions
were sponsored by organisations like NCSTC to train science students to
write and make programs for newspapers, radio and television. The second
aspect relates to popularisation of science through a variety of indigenous
cultural forms like folk theatre and music, jathas, exhibitions and storytelling
traditions. This was primarily done through liaisons with NGOs and other
civil society organisations. Major surveys were carried out by institutions
like National Institute of Science, Technology and Development Studies
(NISTADS) to study the efficacy of public understanding of science among
the general population.

While a number of institutions were created by the central government
after independence, and especially after the Scientific Policy Resolution of
1958, ‘the Resolution did not succeed in generating “the scientific cultural
revolution”, so badly needed by the Indian society’ (Sharma, 1976, p. 1969).
Unscientific religious mores and practices continue to play a major role in
civil society, kept alive by self-styled godmen and godwomen, and attract
significantly larger audiences than science communication networks.
The murder of Narendra Dabholkar in 2013, a rationalist and social activist
who espoused the cause of scientific temper by establishing a committee in
Maharashtra to fight superstition, is possibly the most lethal instance of the
clash of rational and irrational beliefs.
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The major issue characterising much of the science communication activity
carried out by institutions is that science is too often framed in a nationalistic
and often jingoistic way, with government-led science communication
efforts aiming to create a sense of pride in the products of Indian scientific
activity rather than to build critical appreciation for the process of science
(which arguably is the essence of scientific temper). This is seen not only
in the framing of science communication education but also in popular
science initiatives, including museums and science fairs. While the economic
potentials of science have been rhetorically appropriated, the power of science
to build an equitable society, non-coercive solidarities and humanise relations
in a deeply divided society has yet to be realised. The Indian state continues
to battle a plethora of socioeconomic challenges, many of which do not have
science and technology-based solutions.

However, one cannot deny the power of effective science communication in
a young post-colonial nation, young both in terms of years of existence and
the age of the majority of the population, and its ability to create aspirational
value for people. Particularly illuminating in this regard was the India Science
Report, a first-of-its-kind nationally conducted survey with a sample size
of over 100,000 people (Shukla, 2005). It was published by the National
Council of Applied Economic Research (NCAER) in 2005 and discussed
public awareness of science and technology as well as participation of the
population in science education and in scientific jobs. Two issues stand out
from the report: the first is that, even with a relatively low percentage of
literate people (about 64 per cent according to the 2001 census), interest in
issues of science and technology and awareness of basic science is very high.
A second, more telling figure is the 60 per cent of middle school students who
want to pursue a career in sciences, technology, engineering and medicine.
This percentage is sustained through all school years with about 57 per cent
in high school recording a similar response. About 40 per cent of all middle
school students said that they wanted to become ‘an engineer or a doctor’
(Shukla, 2005, p. 16), thereby indicating the perceived importance of
science in the society. However, the number of students aspiring for a STEM
career drops significantly in the rural areas. This is where the question of
reaping demographic dividends of India’s vast young population becomes
extremely challenging, and Indian science communicators need to address
the urban—rural divide on a priority basis, while also bringing a more critical
and interrogative lens to the process and outcomes of science in general, and
Indian science in particular.
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Timeline
Event Name Date Comments
First interactive Birla Industrial 1959 1978: National Council of Science
science centre and Technological Museums established to oversee
established. Museum, Kolkata the administration of science
centres in India
An association of | Kerala Sastra 1962 1972: KSSP become a People’s
science writers Sahitya Parishat Science Movement. Their motto is
or journalists or (KSSP) started ‘Science for Social Revolution’
communicators as a forum of 1985: Indian Science Writers’
established. science writers Association (ISWA) established
1988: All India People’s Science
Network formed
First university Dept. of Science | 1988
courses to Communication
train science and Journalism,
communicators. | Madurai Kamaraj
University
National National Institute | 1951 1952: Indian National Scientific
government of Science Documentation Centre (INSDOC)
program to Communication set up with UNESCO help
support science | (NISCOM) was 2002: NISCOM and INSDOC
communication set up to publish merged to form National Institute
established. scientific journals of Science Communication and
and periodicals Information Resources (NISCAIR)
National Science | National Science | 1987 Held around National Science Day,
Week founded. Week on 28 February
A journal Vigyan Pragati 1952 2002: First issue of Indian Journal
completely or [Progress in of Science Communication
substantially Science] a Hindi 2013: The quarterly Journal of
devoted popular science Scientific Temper published by
to science journal published NISCAIR
communication by NISCOM
established
First significant Maanav ka Early 144-part radio series
radio programs Vikaas [Human 1990s
on science. Evolution]
First significant Bharat ki Chaap | 1989 Broadcast on Doordarshan (now
TV programs on | [India Key DD India), an Indian English news
science. Impressions] and current affairs channel
First awards National Science | 1987 Instituted by National Council
for scientists or Popularisation of Science and Technology
journalists or Awards Communication
others for science
communication.
Date hosted 11th PCST December
a PCST Conference, New | 2010
conference. Delhi
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Other significant | Scientific Policy 1958 1983: Technology Policy Statement
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(SPR) to ‘foster, in the Indian Constitution
promote and 2003: Declaration of National
sustain’ the Science and Technology Policy
‘cultivation of 2010: Declaration of Decade
science and of Innovation
scientific research 2013: Declaration of Science,
in all its aspects’ Technology and Innovation Policy
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Wire, a daily news a unit of the Department of Science
and features and Technology, New Delhi
service in English
and Hindi
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IRAN

From the ancient world of Elam to
modern science communication

Seyede Zahra Ojagh and Zarrin Zardar

1. Introduction

As the inheritor of Elam’s civilisation (2700-539 BCE), Iran has a long history
in science. It is located in the Middle East, and has 81 million inhabitants.
Gondishapur, the intellectual centre of the Sassanid Empire, dates back
to the late third century CE, was a remarkable achievement of the Iranian
civilisation. Philosophy, astronomy, pharmacy and medicine were some of the
scientific fields studied in Gondishapur. It was an international science centre
that brought together scientists from around the world. The Greek, Indian
and Iranian scholars communicated in Gondishapur in a way that made it
a big multilingual university. Islam first came to Iran between 637-651 CE,
and subsequently it experienced further brilliant scientific development for
more than five centuries. Gondishapur, along with other scientific centres
such as Baghdad and Al-azahar, were centres for knowledge production,
communication and education. After the Moguls’ invasion about 1219 CE,
the Islamic civilisation in Iran started to decline and this continued until the
country faced modern Western science in the 19th century.

The acquaintance of Iranians with modern science dates back to the Qajar
era in the early 19th century when the Iranian army was defeated by the
modern weapons of the Russians. The government responded to this failure
and its subsequent misery by dispatching students overseas to study in
1811. Then followed the development of the printing press in 1837 and the
establishment of the first Iranian modern high school, Dar-ul Fonoun in
1852, which indicated the initiation of the first period of modernisation in
Iran (Mohsenian-Rad, 2013; Abrahamian, 2008). Subsequently, translated
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texts and the graduates of the Western universities paved the way for the
progress of modern science in Iran. Among these people, Abdul Rahim
Tabrisi, known as Talebov, can be considered as the first writer addressing
public knowledge and the first science communicator in Iran. In 1892,
influenced by the book Emile by Jean-Jacques Rousseau, he wrote the book
Abmed, explaining modern science in plain language to the general public.

The advancement of modern science was accelerated by the establishment
of the first Iranian university in 1934, and soon diverse fields of science
and technology were developed in Iran. Today, over 4 million students
are studying in 2,569 academic centres in Iran (Iranian Higher Education
Research Institution, 2018).

The first signs of attention to science communication can be found in a few
works of journalists who wrote about the advancements of the Western
community for the literate urban audience in Iran in the second half of the
19th century (Ojagh, 2012). However, in planning for the nation’s scientific
development, policymakers rarely considered a role for the public and the
participation of citizens in science.

Opverall, more science communication activities in Iran were carried out after
the Islamic Revolution. At this point, the government’s approach to modern
science changed and applied science took priority over the humanities,
critical and basic science. Islamisation and the application of science in Iran
became the government’s agenda. Since 1979, the governments policy on
science has been focused on education and on encouraging research rather
than the public communication of science. Science communication was
first recognised in the government policy in 2010 (Supreme Council of the
Cultural Revolution, 2010). Scientific societies and individual scientists led
the way, setting up foundations, museums and activities to encourage public
interest in science. Interest in science communication has grown enormously
in recent years thanks to widespread access to international events through
the internet, but it is still a new and developing field.

The government thought that the development of science communication
was indispensable for both the scientific community and the public because
science and technology can help the development of the society only when
they are turned to address society’s concerns. These subjects need to be
discussed at all levels among the stakeholders to reduce the costs and risks of
the development of science and technology. Society’s needs and expectations
should be considered when policymakers are determining the priorities of the
development of science and technology, as such an environment will let new
scientific and technological issues enter the public sphere and become part of
social debates.



17. IRAN

There have been efforts from both state and civil institutions to link science
and society. However, these experiences have never been systematically
analysed and documented, which is why there is not much knowledge of the
status of science and technology communication in Iran.

In this chapter, we have attempted to present a relatively comprehensive
summary of modern science and technology communication in Iran by
collecting evidence from a variety of sources, including academic papers, books,
interviews with experts and stakeholders as well as online databases. For this
purpose, the experience of science communication in Iran has been considered
from three perspectives: policymaking, practical experiences of science
communication, and science communication at universities. This exploration
is followed by a discussion of the status of science communication in Iran.

2. Science and technology policymaking
in Iran

Science and technology policymaking in Iran can be discerned from two
categories of documents: a) medium-term five-year development plans in
which science and technology have been considered as one of the sections
or sub-sections; and b) upstream documents that include the three major
legislative documents in this area and outline the country’s major strategies.

The first basis for science and technology policymaking can be seen in Iran’s
medium-term plans, with the starting point dating back to the country’s first
development plan in 1948. Science and technology were implicitly considered
by policymakers in each of the six development plans in the years 1948-79
leading up to the Revolution. All plans had a chapter on education but none
ever mentioned communicating science to the public. The country wanted to
develop infrastructure and industry and needed educated and skilled people.
Thus, many programs were established to increase functional literacy.

Following the eight-year war between Iran and Iraq (1980-88), science and
technology were considered in limited and dispersed legislative articles or
notes in the firstand second development plans in the post-Revolution period.
In terms of their content, the plans focused mostly on the development of
education (State Management and Planning Organisation, 1990; State
Management and Planning Organisation, 1994). However, the turning
point of attention to science and technology in policymaking was in the
third post-Revolution development plan, where the development of research,
innovation and technology was one of its main goals (State Management and
Planning Organisation, 2000). This change in policymaking seems to be due
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to a change of personnel, a rotation of the political elite and the coming to
power of the so-called reformist government. Eight years after the war, under
stable economic conditions, knowledge-based development was now on the
agenda of the government. It demonstrated its intentions by increasing the
number of research institutions and developing new academic disciplines and
knowledge enterprises. The aim was to acquire leadership status in political
and economic competitions in the Middle East.

Following this trend, the fourth development plan (2005-09) focused on
increasing scientific production and the promotion of Iran’s ranking in
knowledge production, and making progress towards a knowledge-based
economy. It also emphasised the quantitative and qualitative development of
education, especially academic education (State Management and Planning
Organisation, 2004). Then the conservatives returned to power and dissolved
the Management and Planning Organisation. While the fifth development
plan (2011-15) pursued the same goals as the fourth, its policies were too
ambiguous to be practicable (Vice President for Strategic Planning and
Oversight, 2010). For instance, it introduced the evolution of the humanities
with regard to the four criteria of Islamisation, localisation, modernisation
and efficiency, but it did not specify how this was to be carried out or the
mechanisms of implementation.

Then the Rohani administration took office and the Management and
Planning Organisation was revived. The sixth development plan (2016-21)
focused on specific scientific and technological priorities and sought to return
to the path of the fourth plan. The aims were now the promotion of the
scientific ranking of Iran by the development of research, the production of
goods and services based on science and technology, and the enhancement
of international scientific-research interactions (State Management and
Planning Organisation, 2017). In general, the approach of the development
plans to science over 32 years has shifted from a focus on the development of
general education and higher education, to a new prioritisation of research,
the creation of science and its application in the knowledge-based economy.
These policies encountered serious problems on the path to implementation,
an issue that greatly affected the quality of knowledge-based development.
Additionally, although increased international scientific interactions and
joint scientific and research activities with other countries of the world were
mentioned in the plans, they have always been marginalised.

The government also released larger-scale and more significant documents
to explain its plans. The use of large-scale policymaking in Iran is more
recent than the medium-term planning. The oldest large-scale policymaking
document in science and technology is Expediency Discernment Council’s
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The future outlook of the Islamic Republic of Iran in the horizon of the next two
decades, approved in 2003. This defines the 20-year horizon of the country’s
development.

The main goal of this vision document in science and technology was to
achieve leadership for the economic, scientific and technological policies in
southwest Asia, emphasising software development and science production
(Expediency Discernment Council, 2003). This document formed the basis
of the government’s policy in 2003.

However, the most comprehensive reference for science and technology
policymakingis the Supreme Council of the Cultural Revolution’s fran’sscientific
comprehensive roadmap, approved in 2010. This map has specified the major
strategies of the country’s science policy and the priorities of Iran’s science and
technology in different areas of science and technology. Some of these priorities
include aerospace, nuclear technology, biotechnology, nanotechnology and
information technology. “The promotion and simplification of scientific
concepts’ and the use of the media as a tool for ‘transforming science into one
of the main discourses of the society’ were considered for the first time in this
document. The media are proposed as a platform for knowledge transfer, to
make up for the lack of public communication of science and technology by
government and research organisations.

The latest document formulated by the Office of the Supreme Leader of
the Islamic Revolution, in consultation with the Expediency Discernment
Council, is General Policies of Science and Technology, which was announced
to the heads of three judicial, executive and legislative powers in 2014. This
brief and general document illustrates the major priorities of the government
in the field of science and technology and is based on the idea of ‘the Islamic
Iranian progress model’.

The common feature of all the development documents and plans in Iran
is that the government has always been the main executor (Godarzi et al.,
2015): the part played by the private sector, industry and civil institutions in
developing science and technology is negligible. These policies focus mainly
on the development of tangible achievements of science and technology rather
than providing the cultural prerequisites for development. The application of
these policies has increasingly accelerated the publication of scientific papers
in Iran, resulting in

the growth of scientific movements in the country, regardless of the
needs of society, and sometimes as an independent entity disregarding
the requirements of its peripheral environment. This has caused the
science to fail to establish communication with decision-making,
service and production systems. (Ghaneirad, 2003)
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The relationship between science and society in Iran has historically manifested
four epistemological approaches: scientism, ideologisation and ritualisation
of science, pseudo-positivist phobia towards the ideologisation of science and
technology, and post-positivism (Farasatkhah, 2008). The scientistic approach
believed in a stable place for science and excluded any influence of social and
political conditions in scientific fields, and was dominant until the Islamic
revolution. The ideological and ritualistic approach to science paid attention
to the connection of social, political and cultural elements with science,
showing its effects in the following decades in the projects of Islamicisation
and localisation of science (ibid.). This approach was dominant in the post-
Revolution period. The reaction to the second approach (ideologisation
and ritualisation of science) was that any discussion of local and indigenous
knowledge was susceptible to suspicion and distrust (ibid.) within Iranjan
scientific communities. The post-positivist approach considers science as
a sociocultural process linked with the interests of groups, loyalties and social
and cultural factors within and outside the scientific community (ibid.). This
approach was developed recently as a result of the globalisation.

Of these four approaches, the ideological and ritualistic approach to science
has had a strong presence in the political and ideological arena. Specifically,
the Leader of the Revolution has repeatedly criticised the extraction of science
and technology, and in particular scientific and technological culture, from
the Western world (Hasirchi and Niawand, 2011). According to him, the
attention to development must be accompanied by the attention to spirituality
(Supreme Leader, 2008) and the ultimate goal of the development of science
and technology should be human salvation (Supreme Leader, 2010). Iran’s
scientific comprehensive road map has also been drafted with an emphasis on
the Islamicisation of science and technology. In the General Policies of Science
and Technology document (Supreme Leader, 2014), scientific and spiritual
growth are always on the agenda of the policymakers as well as science issues.
With the suggestion of the Leader of the Revolution, the Western concept of
‘development’ has been replaced by the term ‘progress’, and the concept of ‘the
Islamic-Iranian progress model’ has been formulated. This model incorporates
the perceptual foundations and the Islamic worldview. It puts forward the
aspirations and desires to achieve progress based on the Islamic-Iranian identity.
However, it has not provided a robust theoretical model for the realisation of
these aspirations (Radmanesh and Taghavi, 2015).

Its effect has been an unbalanced attention to scientific fields, with some
considered as strategic sciences (including tech-sciences such as ICT and
nanotechnology), assuming that their content cannot be influenced by
ideology or religion. The biggest influences of Islamicisation can be seen
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in humanities, which are more expected to promote Islamic attitudes and
beliefs. In this situation, science communication can be considered closer to
the strategic sciences.

A review of the process of science and technology policymaking in Iran shows
that three groups of actors play a role with different levels of influence:

a. At the highest level, government and religious leaders (including the most
influential legal entities or policymaking organisations) are responsible
for formulating the upstream documents.

b. The intermediate level (senior officers in government departments)
contributes to the formulation of the upstream documents and is
responsible for formulating downstream documents, such as mid-term
development plans or executive by-laws resulting from upstream
documents.

c. Target groups (researchers, journalists, institutions) that are directly
affected by the policies but rarely have a role in the policymaking process.
However, they influence the implementation, realisation and formation
of policies.

The institutions that carry out the activities of science communication and
science promotion are not part of the process of science and technology
policymaking, except for brief indications in the comprehensive scientific
map of the country (Table 17.1).

Table 17.1: Key actors of science and technology policymaking in Iran

Highest level policymakers

Supreme Council of the Cultural Revolution; Expediency Council; Supreme Leader;
Supreme Council of Science, Research and Technology

Medium level policymakers

Science and Technology Deputy of Presidency; Science, Research and Technology
Ministry; State Management and Planning Organisation; Strategic Research Centre;
Ministry of Health, Treatment and Medical Training; Ministry of Education; Ministry of
Commerce, Mining and Industry; Ministry of Agriculture

Target groups

Universities, research institutes, science and technology parks, state organisations,
scientific associations, Islamic Republic of Iran Broadcasting, private science promotion
institutes, science clubs, knowledge enterprises, centres of excellence, media
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3. The practice of science communication
in Iran

Despite the lack of specific government policies for the development
of science communication in Iran, science enthusiasts and experts have
attempted to communicate with the community and have encouraged
governmental institutions to build a relationship with the public. That is why
the experience of science communication in Iran can be classified into the
civil and governmental areas.

3.1. Civil institutions, public sphere and science
and technology communication

The scientific community became interested sooner than any other institution
in attracting the attention of the public to science. Specifically, the first
scientific society of Iran, Physics and Chemistry Society of Iran, was formed
in 1931 by a small group of physicists. The evolution of this society played an

important role in public science communication.

Over time, promoting science and making the public aware of scientific
achievements became the priority of the scientific community and science
lovers. These pioneers established centres and foundations whose main
mission was the establishment of the relationship between science and society.
The most important examples are:

3.1.1. Zirakzadeh Science Foundation

Zirakzadeh Science Foundation was founded as a non-government and non-
profit institution in 1993 in order to promote science and technology. Its
founder, Ahmad Zirakzadeh, sold his house before his death to provide the
capital needed for this project. He believed that purely theoretical education
was the most important weakness in the Iranian educational system
(Dadar, 2010). In cooperation with municipalities, charitable institutions and
people, as well as domestic and foreign experts, the foundation established
exhibitions and halls of science and technology in Tehran and other cities.
It also participated in setting up scientific centres in order to provide the
opportunity for practical experiments and interactive learning of science for
children and adolescents.

3.1.2. The Home of Mathematics

The first ‘home of mathematics’ in Iran was indebted to more than 20 years’
experience of mathematics teachers’ meetings on Monday afternoons. It was
established in the form of a non-government institution in Isfahan in 1998.
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Its purpose was to promote mathematical knowledge and to generalise
mathematical science. This venture was quickly expanded in other cities of
the country (Scientific Associations’ Reference, 2016).

3.1.3. The City of Mathematics

One of the Iranian innovations in promoting mathematics is the City
of Mathematics. It was established in 1998 by Majid Mirzavaziri, professor at
Ferdowsi University of Mashhad, to conceptualise mathematics with
simple and attractive games for adolescents. The Mathballmatch (a game
like football) and the Math Clinic (the detection of behavioural disorders
through math games) are initiatives at the City of Mathematics. Other groups
involved in similar activities include the Knowledge and Art Foundation,
Amateur Branch of Astronomical Society of Iran, and the Iranian Association
for Popularisation of Science and Technology Training Park.

3.2. Science and technology activities supported by
government and other groups

Encouraging public interest and support for scientific policies is regarded by the
government as one of the most effective measures to encourage scientific and
technological development. That is why the prominent role of the government
in many areas of science communication can be seen in Iran. Its most important
activities are explained below (as well as those of other organisations).

3.2.1. Academies

Given that the non-Persian language of science was considered as an obstacle
to its expansion into society, the First Academy was established in 1934. Its
main task was to define the Persian equivalents for non-Persian scientific
and technical terms. It helped people understand scientific texts. Today, the
number of academies has increased in Iran, creating a space for developing
new ideas for elites. However, the academies offer suggestions for major
scientific issues that are highly complex as they are more in touch with elites
than common people (Tayyebi, 2000; Roustaei, 2006).

3.2.2. Institute for the Intellectual Development of Children
and Young Adults

The Institute for the Intellectual Development of Children and Young
Adults was established in 1965 to develop the abilides of children and
adolescents. It focuses on three activities: libraries, publishing organisations,
and a cinema centre. With the establishment of mobile and fixed libraries,
the institute tried to promote reading among children and adolescents in
the early years following its founding. Novelty, attractiveness, simplicity and

403



404

COMMUNICATING SCIENCE

raising awareness were the main features of books written at the institute as
they tried to persuade audiences to look more closely at world issues and get
familiar with scientifically analysing them (Sharifi, 1998). The circulation
of these books was high: 30-40,000 in 1969 and the minimum circulation
was 10,000 volumes (ibid.). In 1970, a cinema centre was established at the
institute to provide educational and entertainment films for children and
young people (ibid.).

3.2.3. Vice-Presidency for Science and Technology
and Promotion of New Technologies

According to the Iranian comprehensive scientific map, the promotion of
new technologies such as nanotechnology, biotechnology and stem cells has
become a priority. To develop and promote these technologies, to enhance
the participation of interested groups, and to foster young talents, the Vice-
Presidency for Science and Technology has launched a task force for their
promotion and education. The jobs for this task force include holding
seminars, workshops, festivals and national competitions aimed at providing
appropriate cultural context and raising the awareness of the community and
interested groups in these areas (Iran Biotechnology News Agency, 2018; Iran
Nanotechnology Innovation Council, 2018).

To introduce nanotechnology, the Nano Task Force publishes a monthly
journal, shows films, holds exhibitions and organises a nationwide
nanotechnology week with the establishment of nano clubs in collaboration
with education departments. The Biotechnology Task Force aims to establish
a connection with five groups of audiences: students, scholars, professionals,
managers and the general public who are consumers or members of the cycle
of knowledge production, technology and industry. Its main purpose is to
increase knowledge and technology acceptance among managers at various
levels of government, investors and entrepreneurs, and to strengthen national
pride. In the field of stem cells, the most important research institute, Royan,
has called a part of its activities ‘Stem Cells for Everyone’. By establishing
mobile and fixed laboratories for the public, it has tried since 2011 to increase
citizens’ interest (especially students) in this field of study (Iran Biotechnology
News Agency, 2018). Other groups involved in similar activities include the
Ministry of Education, research centres, municipalities, science parks and
science and technology museums.

3.2.4. Awards and festivals of science promotion

The Iranian Science Popularisation Award is the oldest award in the field of
Iranian science promotion. It was founded in 1998 and has been the basis
for the formation of the Iranian Association for Popularisation of Science.
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The association presents this award each year on World Science Day for Peace
and Development. The award is given to individuals or organisations that
have performed the best and most effective activities for the popularisation
of science, the spread of scientific thought and culture in Iran, and the
application of science at each level of social life (Iranian Association for
Popularisation of Science, 2018).There are similar awards in science fiction,
astronomy, etc.

3.3. Media

In general, science journalism from its beginning around 1900 has experienced
an upward trend in quantity and quality, but there are challenges that have
retarded its pace. First, economic fluctuations have caused difficulties for
non-government scientific media. This has decreased the number of the
pages and circulation rate of print media and has encouraged them to publish
online. The second challenge stems from the lack of trust and legitimacy in
the relationship between scientists and journalists. On one hand, scientists
expect journalists just to reflect their voices, but on the other hand, journalists
do not believe in scientists’ ability to effectively communicate science to
the public. The third challenge is related to the deficiency of professional
science journalism education, which leads to a restricted science journalists’
community who usually are self-taught or amateurs. This isolates the
Iranian science journalists from global trends and developments arising in
their careers. In the following paragraphs we will review the Iranian science
journalism experiences on different media platforms.

3.3.1. Radio and television

The production of science TV shows began with the show Knowledge in
1968, with the aim of making people interested in and aware of scientific
achievements. Iran’s first science television channel (Channel 4) was launched
in 1995 with the goal of reaching an elite audience and popularising science
and technology. The Health Radio and the Health TV Channel were
launched in 2003 and 2013 respectively, aiming to improve individual and
social health and to popularise health issues.

The process of producing science shows has been slowly evolving in Iran.
These shows, with the exception of TV shows called Night Sky and Pangan and
a radio program called Scientific Talk, have not succeeded in attracting large
audiences.
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3.3.2. Documentary TV shows

The science documentary TV shows produced in Iran are only related to
the environment, wildlife and archaeology, and there are few spectacular,
impressive or even good examples of these shows. The Growth International
Film Festival, Scientific and Industrial Film Festival and Cinema Verite
Festival are the only arenas available for the supply of science documentaries
in Iran.!

3.3.3. Journals

The first Iranian public scientific journal is called Falahat Mozaffari, published
by the Administration of Falahat (agriculture administration) since 1900.
The purpose of this journal is to disseminate science, to modify methods
of agriculture and cultivation, and to inform and raise public awareness.
Two other public scientific journals are related to health and aim to promote
applied sciences. Over the 119 years since the publication of public scientific
journals in Iran, about 50 diverse journals have been published in various
fields of science and technology (Ojagh, 2012). An analysis of the content
of 144 issues of 12 series of the Iranian scientific journals demonstrates
that medicine, psychology, animal sciences and technology, astronomy and
nutrition sciences have enjoyed more coverage and have been often established
and operated by specialists in the same disciplines (ibid.). Of course, the
circulation of public scientific journals has not been high in Iran and their
publication has been continued largely with the support of governments.
More than anything else, the relationship between these journals and the
public has been defined as educating good citizens, indicating the ability to
use science to improve health, extend modern lifestyle, develop industry and
solve socioeconomic problems. The journals have accordingly been dedicated
to the celebration of science (Ojagh, 2012).

Interestingly, the first Iranian newspaper with a scientific identity was the
Rooznameh Elmiye Dolat Ellie Iran (scientific newspaper of the Iranian
supreme government), which began publication on 11 January 1864
(Hosseini Pakdehi, 1996). The founder of this newspaper, the Minister of
Science and Education during the reign of Nasser-al-Din Shah Qajar, was
himself a mathematician and an astronomer (Mohit-Tabataba’i, 1987).
That probably is why the newspaper had a scientific character. With the
proliferation of journalism, scientific pages became a regular part of many
national newspapers and included information about new advances and

1 An interview with the producer of documentary shows and the researcher of science
communication, Hossein Forotan, by Zarrin Zardar on 28 April 2018.
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discoveries, environmental crises, education and pseudoscience. With
the development of communication with the Western world, the ratio of
translated materials to produced ones has increased in newspapers.

3.3.4. Public scientific books

So far, a systematic study has not been conducted of these books as most
of them have been translated from other languages, especially English.
The history of science, the biography of scientists, and the concepts of basic
science are common topics in public science books. In the field of story-
writing, the most significant science fiction example, entitled S.G.L.L., was
written by Sadegh Hedayat as a short story and published in 1932. Here the
writer portrays the future of the world using his imagination and science
plays an important role. The oldest novel in science fiction is Rustam dar
Garne Bist-o-Dovom [Rustam in the Twenty-Second Century], written by
Abdol Hossein Sanatisadehin 1933, and it refers to future scientific advances.

3.4. The importance of cyberspace in public science
communication

The internet, cyberspace and social networks have caused many changes in
science communication. Their effects can be seen in three areas: first, the
possibility of producing and publishing online news has led to the formation
of news agencies and specialised channels of science and technology: the
Science and Culture News Agency and the Telegram channel of Iran Science
Watch are two examples. Second, the existence of the internet has led to
the creation of virtual editorials and the publication of online public science
journals such as Saros Astronomy Monthly (Saros, 2018). Third, science
journalists have created scientific and technological events in the audiences’
daily lives through blogging, video casts or podcasts.

4. Science communication in the Iranian
academic world: Research

At the academic level, research in science communication is highly
stressed. There is no independent education program in the field of science
communication and it is only taught as a part of journalism or media
studies programs at Iranian universities and research institutes. Under such
circumstances, it is not unreasonable to say that education and research on
science communication in Iran are not connected systematically to each
other; therefore, improvements in research studies are dependent more on
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interested researchers than the pre-arranged academic research agendas. This
issue leads to an unpredictable environment for research and education in the
field of science communication.

In Iran, science communication was initially introduced by sociologists, and
the first systematic study dates back to research conducted by Ghaneirad
(2003). He analysed the relationship between science and social, political
and economic systems. Today, four main fields of research can be identified:

4.1. The social function of science communication

This field of research examines the importance of science communication for
society (Paya, 2008), and analyses the concept of literacy and ways to increase
civic education in Iran (Ojagh and Vakil, 2013).

4.2. Science and technology communication
Studies conducted in this field can be divided into four sub-groups:

i. Measuring public understanding of science (Ghaneirad and Morshedi,
2011; Maher and Madaniyan, 2016; Shahriari, 2017). These studies,
carried out on the citizens of Tehran and Isfahan, showed a low level
of scientific knowledge of the public but also indicated that the public
attitudes toward science are positive in Iran.

ii. Representing and covering science and technology on various media
platforms. Examples of these studies include the identification of the
criteria for the simplification of science and technology (Ojagh, 2012);
the television representation of science and technology (Zardar, 2014;
Tayyeb-Taher, 2016); the representation of science in the scientific
pages of news agencies (Torabi, 2013); and the representation of various
scientific topics in social networks (Bahram-Mirzai, 2017).

iii. The nature of the science communication process in Iran, within which
one can refer to the process of science communication in Iran (Khaniki
and Zardar, 2014); the study and identification of the model governing
science communication in the Iranian public scientific journals (Ojagh,
2012); the description of the nature of the public science communication
and its common theories (Ojagh, 2011); conceptual issues, methods
and the importance of science promotion (Vesali and Ojagh, 2009); the
structure of science communication in Iranian society (Sheikh-Jabbari
and Ojagh, 2012); the explanation of the nature and necessity of public
understanding of science (Vahidi, 2009; Frutan, 2011; Ojagh et al,
2013); the presentation of a theoretical concept for the establishment of
effective science communication (Abdollahyan and Ojagh, 2014); the
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historical analysis of public science communication in Iran (Abdollahyan
and Ojagh, 2013); the manner of translating and delivering public
science texts (Ojagh, 2013); the study of the logic of content production
in Iranian public scientific journals (Ojagh and Abdollahyan, 2014); and
the study of the role of Iranian public scientific journals in increasing the
public scientific understanding (Ojagh, 2012).

iv. Challenges and barriers facing science journalism (Bonyadi, 2015). Both
the role of science journalism in simplifying and translating scientific
concepts to society (Ojagh, 2019) and the functions of science journalists
(Bonyadi and Borojerdi Alavi, 2016) are among the main research fields
of science and technology journalism in Iran.

4.3. Health communication

A large number of researchers in the fields of social sciences, medicine
and health have carried out studies in the health area. They have focused
on physician—patient relationships (Shafati, 2012), health plans coverage
(Ahmadi, 2012), and the status of health communication in Iran (Rasi-Tehrani
and Atefimanesh, 2011).

4.4. Policymaking in science and technology
communication

Reviewing the experiences of science and technology policymaking in the
G8?and D-8° countries and comparing them with Iran (Vesali, Ojagh, Artari,
2007a, 2007b) is the first and most detailed work in this field. Some of these
studies have also considered the network of relations between academic
institutions and policymakers (Ghaneirad, 2004; Miremadi, 2013).

5. Education in science and technology
communication

The first departments of science and technology communication, Science
Promotion, Science and Society, and Politics of Science, Technology and
Innovation, are active in the National Research Institute for Science Policy
of Iran, educating students in a limited form in addition to training them to
conduct research.

2 Group of Eight highly industrialised nations: France, Canada, Russia, Germany, Italy, United
Kingdom, Japan and United States.
3 The Developing Eight is an organisation for development cooperation among Indonesia,

Bangladesh, Egypt, Nigeria, Iran, Malaysia, Pakistan and Turkey.
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The science communication courses can be seen to some extent as lying
within the syllabus of the academic discipline of communication. The science
communication course at the undergraduate level at Tehran University and
the science journalism course at the graduate level of the journalism major
at Allameh Tabatabai University are the only examples. However, the
agricultural sector as a precursor cannot be ignored. Since the establishment
of the Agricultural Research, Education and Extension Organisation under
the supervision of the Ministry of Agriculture Jihad in 1974, all major
universities in Iran have established the major of Agricultural Extension and
Education in their faculties of Agricultural Sciences and Natural Resources.
Tarbiat Modares University Press publishes a research journal with the
same title.

Additionally, the establishment of new disciplines may indicate the interest
of higher education institutions in this field. The major of Cognitive Science
and Media, which has been approved at the Research Centre for Cognitive
Science, is one of the first attempts to educate students in the field of science
and technology communication. The UNESCO Science and Technology
Communication Chair, launched at Allameh Tabataba’i University in 2017,
pursues simultaneous research and educational goals (the establishment of
new disciplines and short-term education courses) in this field.

5.1. Science and technology communication journals
The journals related to this field can be divided into three categories:

i. Thejournalsrelevant to communication and social sciences, which publish
the results of studies of science communication scholars. Popularisation of
Science is the only specialised journal in this field.

ii. In relation to the agricultural sciences, the journals Extension and
Development of Watershed Management, Agricultural Extension and
Education, and Agricultural Extension and Education Research publish
specialised papers in this field.

iii. In relation to medical sciences, Health Literacy is interested in the
publication of studies by researchers in medical sciences. In addition,
there are a number of journals in health education and health promotion
in Iran. Interestingly, there is no cooperation between these three
categories, even in the publication of papers, indicating the lack of an
interdisciplinary perspective on research, education and promotion of
science communication in Iran.
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5.2. Scientific conferences on science communication

In recent years, the relationship between science and society has been
considered in conferences. Two conferences were held in 2018: the National
Conference on the Legacy of Science and Society organised by the Iranian
National Science and Technology Museum, and the National Conference
on the Academic System and Society organised by the Ministry of Science,
Research and Technology and the National Research Centre for Science Policy.

6. Discussion and conclusion

This chapter presents a concise but comprehensive overview of the status of
science communication in Iran at the three levels of policymaking, civil society
and academia. As a review of the development documents show, science and
technology communication was first noted in major policymaking documents
in 2010. The most direct reference to public science and technology
communication has been made in a comprehensive scientific map of the
country. Making the language of science simple and intelligible has been
taken into account more than anything else. The structure of science and
technology policymaking in Iran focuses on the growth of science, regardless
of providing necessary prerequisites of effective science communication
(including public awareness of science and technology, public participation
and engagement) in the public domain and civil institutions. There is almost
no attention to the relationship between science and society at this time.

However, reviewing the experiences of science communication in Iran
indicates that the government institutions at a micro level have some
experience in science communication, and their activities are broadly diverse
regarding subject as they cover a wide range in terms of geography. Despite
the role of these institutions, the first practical efforts to develop science
communication in Iran were made by civil institutions and interested people
who sometimes engage in the institutionalisation of science communication
with their personal funds. Mathematics, astronomy, information technology
and physics are successful examples. However, what distinguishes the scientific
communication experience in civil institutions from the government sector is
the prospect of the activities of each of these sectors.

On one hand, civil institutions have shown a greater willingness to
communicate with the outside world and have not confined the scope of their
activities to the borders of the country. The idea of ‘the sky without borders’
hidden behind the Stars Peace Project or the idea of dialogue in the Good
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Wishes Project indicate this fact. On the other hand, they are making more
effort to bring scientific subjects to the social arenas, and hints of the public
involvement in science can be identified in their activities.

In contrast, despite the extensive activities and the availability of a greater
budget, the government has focused on promoting scientific literacy through
increasing awareness and education. Science communication has had less
chance of engaging the audience in the realm of the government, thus much
of the latter’s activities can be explained by the transition model and the lack
of public understanding of science. Given this evidence, it seems that in the
field of science communication, civil institutions appear to be moving one
step further than government structures even without supportive policies.

Reviewing media activities in Iran also indicates that the public scientific
content of the media is quantitatively increasing. However, the translation
and modelling of successful foreign samples still dominate the domestic
creative products in all media platforms. The existence of the internet, of
course, has led to the development of decentralised activities in the field of
science communication, resulting in an unprecedented increase in content
producers in the field of science and technology.

The review of academic activities also demonstrates that attention to science
communication as a research area has a history of less than three decades in
Iran. However, the interest in it has grown enormously in recent years, and
numerous dissertations and research papers have been presented in this field.
Science communication has also been considered in the arena of academic
education and relevant academic disciplines have been established. In general,
the development of science communication in Iran has been marked by
a relatively long delay compared with the entry of modern science into Iran.
However, it is now experiencing a rapid growth.

This widespread attention can be analysed from the perspective of developments
in new technologies and policymaking insights. Indeed, despite the unique
characteristics of Iran’s media or structural status compared with many other
countries in the world, Iranian society is part of the international community
and is affected by global developments. The relatively broad and open space
provided by the internet has strengthened the connection of Iran with the world.
This is important in two respects: on the one hand, the Iranian public has access
to an extensive source of information outside its national borders, causing their
expectations of public scientific content to be defined based on global standards;
and on the other hand, the providers of public scientific content can compare
their priorities and practices with successful global models. Closer contact with
the audience and moving to information-entertainment is one of the most
important changes that the professional activity space has experienced in recent
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years. Therefore, the increased priority of science communication, particularly
in such areas as environment, climate change and health have strengthened the
status of science communication in Iranian society.

Policymaking affects the function of science communication for the state
and government. Scientific fields, and in particular new technologies, are
a competitive arena for countries around the world, and thus science and
scientific progress have become an important part of the power discourse.
The presentation of awards for scientific achievements has become a part of
representing the image of governments to both the domestic and international
public opinion. As a result, the growth of science communication to represent
the image of scientific authority inside and outside the boundaries of the
nation-state has become a necessity and has entered the area of science and
technology policymaking and educational academic programs.

Therefore, a combination of global developments that increase civil society’s
capacities for the expansion of science communication and the need and
willingness of governments to expand it indicate the clear potential for the
expansion of science communication in Iran and its scientific community.
Of course, the imbalance of forces and the lack of necessary links among the
stakeholders of science communication in the country point to the danger that
the expansion of quantitative and accelerated science communication may
not necessarily lead to an increase in public participation and involvement
in science. This is a concern that can be the focus of scholars’ and experts
discussions in this field in Iran and beyond.
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IRELAND

Science in a land of storytellers

Péadraig Murphy

1. Introduction

Ireland is a small country that punches above its weight in scientific terms.
Or rather, it may be more accurate to say that it has tended to proclaim
a larger-country status in how it communicates its science. Ireland has always
been a land of storytellers. And there is a story to be told about the co-
evolution of science, technology and the public communication of science.

This chapter will tell one story of science in Ireland and how it is aligned
to public communication, scientific literacy, commercial technologies and,
eventually, public involvement. It begins with a whistle-stop historical
account of how Irish science co-emerged, as it were, with an institutional
self-awareness of that science and how it was disseminated. This particular
account is a familiar narrative of Enlightenment science as it pertains to
Britain and Europe up to the late 20th century—a ‘great man’ idea of scientific
exploration leading to the mathematical knowledge and technologies we
enjoy in late modernity. Then the narrative changes, just as it has across
the industrialised world. We see a ramping up of funding, from the Irish
Government in collaboration with industry and philanthropic enterprises,
that takes us away from a linear arrow of progress of science, and towards
what Nowotny et al. (2001) call Mode-2 science—networked, contextualised
and driven by strategic interests.
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The chapter then makes sense of these changes by focusing on indicators
for assessing science communication and taking a critical look at the
newer discourse of impact and how it might fit into evolving models of
communicating science. The chapter briefly profiles some Irish people who
have been ambassadors for science communication in this story.

Through all of this, Ireland’s ambitious, rhetorical approach to science and
how this impacted on science communication is in evidence. The argument
is further developed from the analysis in Liztle Country, Big Talk: Science
Communication in Ireland (2017), the edited volume from Trench, Murphy
and Fahy that focuses particularly on the scale of this ambition and the
underlying realities where science and engaging in science overlap (Trench,
2017a, 2017b).

2. Historical context

We could go back a long way. The astronomer-astrologers of the Stone Age
passage tomb at Newgrange, older than the Egyptian pyramids or Stonehenge
in England; the metaphysical writings of Irish monks on Greek knowledge
taken from antiquity, as told by ‘knowledge communicators’ of the middle
ages such as the 12th century scholar and popular writer known as Honorius
of Autun; in the 18th and 19th centuries, the quaternions of William
Rowan Hamilton, essential to space travel, and the equations of George
Boole, necessary for Google searches. Aedh Buidhe’s writings on texts from
8th-century Alexandra from around 1415 sit in the Royal Irish Academy
(Mulvihill, 2002). On the cover is a rotula, Ireland’s oldest scientific
instrument, used to demonstrate the movement of heavenly bodies across
the constellations of the Zodiac. Irish science has contributed handsomely to
information retrieval and astronomy.

However, an examination of any formative period of science and its
communication on the island of Ireland cannot avoid a post-colonial analysis.
It is within the period of British rule ending in 1921 that we can best assess
the context for which modern science communication emerged. While
MacLeod may say ‘science has no nations; but nations have science’ (1997,
p- 3), the building of scientific nation-states worldwide has created different
characteristics of science and how it is communicated. And it can be argued that
we have different nations of science—Jasanoff (2005) and Gottweiss (1998)
are excellent examples of studies where state-building is at work. In these two
particular instances, state policies around biotechnology dictate the essence of
the state itself; as demonstrated in the US and Germany. The emergence of a
‘Protestant Ascendency’ in science is often attributed to colonialism in Ireland
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(Whyte, 1999), and Protestant rule over Catholics. The Ascendancy was a period
in Irish history where the professional and elite classes were predominantly
Protestant, aligned with large property dispossession from Catholics recorded
since the time of Elisabeth I (1533—-1603). While this moment has often been
characterised as a time of ‘no Catholics allowed’, Nicholas Whyte (1999),
among others, has challenged this straightforward reading although he does
describe the exclusionary policy of the Royal Dublin Society towards Catholics.

Figure 18.1: The rotula, an ancient astronomical instrument, from
Astronomical and Medical Tract a 15th-century text from Aedh Buidhe
O’Leighin of Fermoy.

Source: Royal Irish Academy.
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There was also open hostility towards Catholics in the Royal Society and
British Association for the Advancement of Science (Bennet, 1997). Whyte
places greater emphasis on the exclusion of the poor. And the underprivileged
were, as is ever thus, the majority in this landscape as we move into the
1800s. The Irish Potato Famine, or Great Famine, devastated the country
and almost halved the population of 8 million through death by starvation,
or emigration. This was a defining moment for the development of the
Irish diaspora worldwide. Jonathan Swift’s essay A Modest Proposal famously
satirised British atticudes to the Irish poor, writing during an earlier period
of devastating poverty in Ireland (Swift, 2008). Swift was actually a cogent
and compassionate communicator of the horrors that ensued during his time.
However, as an elitist science continued, these cataclysmic events did not
seem to impact on what could hardly be claimed as an ‘Irish science’.

On the other hand, while the Roman Catholic church did renounce
Darwinism (Duddy, 2011), there hasn’t been sufficient evidence of outright
Catholic rejection of science. Whyte also refutes Robert Merton’s ‘ascetic
Protestantism’ thesis, which sustains scientific beliefs more readily than the
Catholic dogmatic tradition. In fact, Nicholas Callan, a contributor to our
knowledge of electromagnetism and batteries, is an example of a Catholic
priest and scientist, and there were many more during this Ascendency time.

Wyse Jackson’s (2000) edited volume chronicles the science that was taking
hold as revolution against the British Crown was happening in Ireland
around 1798. Davis reminds us that his tenants in Ireland did the science for
Robert Boyle, a founding member of the Royal Society, and that he was their
landlord in the heart of the Empire. McNeven, a medical doctor who dabbled
in mineral science, associated with Irish Catholicism in 1790s and joined the
United Irishman, the rebellious forces against the British in Ireland.

The first recorded group of Irish natural philosophers was the Dublin
Philosophical Society (Mulvihill, 2002), founded in the 1680s (Bennet,
2004), a time when ideas from the centre of the British Empire had spread
from the tree and taken root in a slightly different way—in this case in
Dublin just across the sea. The Royal Dublin Society (RDS), established
by the Dublin Philosophical Society members in 1731, has become central
to the legacy of Victorian science in Ireland. From this society we have
the Botanic Gardens and the Royal College of Science, which once shared
buildings with the Irish Government, before evolving into the neighbouring
National Museum of Ireland (Whyte, 1999). We also have as its legacy the
RDS grounds themselves, and the Boyle Medal, the highest accolade for

scientific excellence in Ireland.
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In 1785, James Caulfeild, the First Earl of Charlemont—who owned
significant property in the Dublin area, including the neoclassical curiosity
that is the Casino Marino building, a scientific pleasure house built as part of
his ‘little Venice’ in Dublin—established the Royal Irish Academy (RIA) as an
Irish model of the Royal Society, but included in equal parts representations
of the humanities and social sciences and the physical sciences. Duddy
(2011) recalls how Darwin was elected as honorary member of the RIA.
Under its royal charter, which continues to this day, there is a three-year
presidency rule where a representative of each of ‘the two cultures’ alternate
the chair. The fauna exhibits were moved to a special site built in 1856—the
Natural History Museum. This building is another historical curiosity, taking
a cultural-historical approach to science communication. The museum itself
is a museum piece, left exactly as it was then, with the same exhibition design
preserved from late 19th-century evolutionary taxonomy knowledge of
the time.

Northern Ireland’s history in some ways parallels the Republic’s. The Church
of Ireland Primate of Ireland, Richard Robinson, was the founder of the
Armagh Observatory in 1789 and a huge contributor to world astronomy,
as was Dunsink Observatory in Dublin. The globally famous physicist
William Rowan Hamilton worked in Dunsink from 1827 until 1865.
This observatory, like many others on these islands, are excellent spaces for
communicating the past. Mary Mulvihill (2002) has alerted Irish tourists
to look for Broom Bridge in Dublin where Hamilton inscribed his famous
quaternion equations.

The giant reflective telescope at Birr Castle was erected by the Earl of
Rosse, the first Leviathan in our story of Irish science. For half a century
until 1917, Leviathan of Parsonstown was the largest telescope in the world.
The interpretive centre currently at the site is testament to its stature, but
its fame was recovered by the great astronomer and science communicator
Patrick Moore on the TV series 7he Sky at Night. In reflecting on the role
of these buildings, structures and instruments of science, Carroll (2006) has
brought a material culture view into the history of Irish science, bringing this
‘pre-modern’ period into a category of ‘meters (barometer, hydrometer etc.),
scopes (telescopes, stethoscopes, etc.) graphing technologies (cartographic
instruments) and chambers (e.g. hydraulic and pneumatic technologies)’
(p. 23). These are the objects that contribute to a history, and now to the
communication of that history. Indeed, during this period, scientists with
Irish blood or Irish addresses enjoyed something of a mini-Renaissance.
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And if we go back a couple of centuries there was another, earlier artefact that
spurred a new wave of science and presented science scholars with a different
look at the enterprise of science—the humble air pump, or vacuum pump. The
epistemological nature of Robert Boyle’s work in the 1660s, in collaboration
with Robert Hooke, and his disputes with Thomas Hobbes, was brillianty
captured in Simon Shapin and Steven Schaefter’s (1985) Air-Pump and the
Leviathan—the second Leviathan of our story, that of constitutional state and
the body politic. Boyle, in this reading, was not only the prime mover for a new
empiricism that became modern science by demonstrating against his old foe
Hobbes that creating a vacuum in a room was not only possible but necessary for
it to be a testable, witnessed science.! But the act of creating this vacuum (and in
the process killing animals!) also marked the beginnings of a type of upstream
engagement that characterises our contemporary, more networked, ‘Mode-2’
science (Gibbons et al., 1994). A select audience needed to witness it, and the
gathering (male) natural philosophers needed to replicate it, while women and
children reputedly looked on in astonishment, taken by the spectacle of the
new magic of science they had seen. However, Boyle was unhappy to be in
a ‘barbarous country where chemical spirits are so misunderstood and chemical
instruments so unprocurable’ (Silver, 1998, p. 119).

Irish sciendists in early ‘science’ were influential in disseminating to the elites
of Georgian and Victorian Britain. They were part of the ‘Big House’ scientific
endeavour of Britain through the Royal Society, and subsequently through
the emergence of Royal Dublin Society and the Royal Irish Academy. These
‘influencers’ were also orators and writers. John Tyndall, for example, was not
only a scientist whose work led to a better understanding of the properties
of air, infrared and greenhouse gases, but also wrote a regular newspaper
column. Tyndall was also the main Irish pro-Darwinist, a passionate
supporter (Duddy, 2011) who took seriously his role as a defender of science,
sometimes against religion, and a science communicator. His lectures to the
Royal Institution were the stuff of legend, such was their oratorical power,
and his US tour generated great interest. It is Tyndall who is credited with
finding the answer to the question every child asks: “Why is the sky blue?’
(He was partly right, by today’s accumulated knowledge of light and the
Earth’s atmosphere. He used a special apparatus to conclude that the blue
light on the electromagnetic spectrum is most likely to scatter off particles
and show visibility. But it is also because blue has the shortest wavelength in
the visible spectrum (Royal Institution, 2018).)

1 The vacuum created by these early air pumps was often demonstrated to a live audience by killing
a bird, as provocatively captured in Joseph Wright of Derby’s painting An Experiment on a Bird in the
Air Pump (1768).
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Then there is a school of thought that states that the Irish embrace of culture
and the arts was a way to drive awedge between this new state called Ireland and
the Empire. With the separation came a rejection of science—a separation on
cultural and political fronts. For the poet William Butler Yeats, a Protestant,
along with the first President of Ireland Douglas Hyde, another Protestant,
and others, this new nation needed to define itself as being nor-Britain as
much as being Ireland. They spearheaded the Irish Literary Revival, often
referred to as the Celtic Twilight. The thinking behind this thesis is that this
constructed Ireland resisted the science that represented British Empire—
Ireland would instead be a land of artists, singers and poets. Economically,
agriculture thrived. The Literary Revival created a hostility to the scientific
heritage (Patten, 2003) of William Rowan Hamilton, Robert Boyle, John
Tyndall and Joseph Callan. Exclusion cannot be accounted for on grounds
of religion or wealth alone: Irish history has regrettably forgotten the great
19th-century women of science, at least until Mary Mulvihill wrote about
them; scientists of stature such as Mary Ward, Kathleen Lonsdale, Lilian
Bland and Cynthia Longfield. While it cannot be understated how influential
this Revival was—it was the imaginary through which banshees, wild spirits
and Irish literature flourished (one could almost see the motif woven into
the dance costumes of Riverdance)—this is not the full story as the earlier
accounts of Irish science advancement demonstrate.

Interestingly, while Ireland became a central point of astronomy during
the years of the Earl of Rosse and Leviathan, the Irish state attempted to
reclaim leadership again in the 