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Executive Summary

The Department of Science and Technology (DST) and the Human Sciences Research Council (HSRC) hosted a
policy workshop entitled Human and Social Dynamics: ‘The role of the social sciences in science engagement’.
The event took place at the Conference Centre of the Council for Scientific and Industrial research (CSIR),
Pretoria on the 10" March 2015 and was attended by 49 delegates from a range of research institutions,
universities and government departments.

The emergent DST Science Engagement Strategy

Dr Thomas Auf der Heyde, Deputy Director-General: Research Development and Support, DST

The Department of Science and Technology (DST) has recently produced a ‘Science Engagement Strategy’
which outlines the challenges, objectives, enablers, and sources of funding for the strategy. The Strategy
recognises the need to promote technological advances, a society that values and understands science, and to
enhance the attractiveness, accessibility and relevance of science as an essential driver of modernity,
empowerment and enlightenment. However, the methodologies required to achieve such objectives are in
need of further development. SAASTA plays an informal coordinating role in activities such as encouraging
science centres, government departments, international collaboration, and the establishment of science
communication chairs. The primary challenges in enhancing the status of science in the public domain are poor
levels of scientific literacy and a decreasing interest in physical and natural science at school level. The general
public is insufficiently empowered to engage with science and technology, as evidenced by the low level of
debate on the unscientific approach to HIV/AIDS that was advocated by the pre-2009 regime. More recently,
the DST has achieved some success in highlighting innovations in South African science in the fields of
HIV/AIDS, astronomy, and the palaeosciences. However, lack of a formal mandate for science engagement,
inadequate resources, poor coordination, lack of effective M&E and meaningful indicators of outcome and
impact are ongoing challenges. The emergent strategic objectives of the DST are to popularise science,
engineering and technology; to develop a critical public and vibrant science temper that actively engages with
the national discourse on science and technology; to promote the communication of science; and to enhance
the profile of South African science achievements domestically and internationally. Practical methods of
achieving these objectives are the promotion of science and mathematics competitions at school level;
provision of science career information by means of role-models and literature; bridging the gap between
academia and the public by discarding the deficit model of the past; promoting dialogue on science issues
between the public and private sectors; and using the media in all its modern configurations to promote
dialogue between science and society. The NRF Act needs to be amended to include science communication
explicitly and all DST entities should be required to ring-fence between 3% and 5% of their budgets for science
engagement.

Comparative approaches to promoting scientific culture in Ibero-American countries

Dr Carina Cortassa, Researcher, REDES, National Council of Science and Technology (Argentina)

A relatively high proportion of the 22 Ibero-American countries mention the promotion of scientific culture in
their policy documents. Concrete practices in this respect are most prevalent in Portugal, Chile, Argentina and
Brazil, and least so in El Salvador, Ecuador, Paraguay and Cuba. A matrix of criteria can be utilised to assess a
country’s effort in promoting scientific culture. These entail the modalities used (awards, competitive funding,
events, school activities, national science weeks); government involvement (collaborative, direct, indirect);
intentionality (popularisation, pedagogical-educative, promotion of human resources focussed on science
communication and culture, research, public hearings and participation); and appropriate targeting of
audiences (general, children/ adolescents, college students, science institutions and communities, journalists
and content producers, minorities, other diverse groups). Chile has the most comprehensive approach, most
active. Only Colombia has a solid document that distinguishes between the polysemy entailed in this sector
(communication, appropriation, popularisation). The future agenda for science communication should include
a clarification of the goals of the exercise, and the means by which this should be continually achieved. Greater
transparency is essential in respect of debates around fracking for oil and the use of genetically-modified
agricultural seeds. Recently democratised countries such as South Africa have the space as well as the
responsibility to promote these engagements.

The attitudes of South Africans towards science
Dr Vijay Reddy and Andrea Juan, Human Sciences Research Council, Durban
Findings of the South African Social Attitudes Survey (SASAS) indicates a high level of cautiousness and



conservatism amongst South African adults in relation to science. On the one hand, almost 80% perceive
science and technology as making their lives healthier, easier and more comfortable; and more than 70% are
of the view that S&T will create more opportunities for the next generation. Conversely, 73% think that science
makes their way of life “change too fast”; 56% think that there is too much dependence on science and “not
enough on faith”; only 49% take the view that the benefits of science are greater than any harmful effects; and
36% feel that it is not important for them to know about science in their daily lives. The most popular media
for obtaining science information are TV and radio, with one-quarter or less consulting newspapers, other
people, the Internet, books and magazine, or public spaces for this purpose. Public interest is highest in
medical science developments but much lower in respect of climate change, the Internet, social sciences,
economics, humanities, astronomy or nuclear technology. Science communication should thus factor in the
demographic heterogeneity in South Africa, and should stratify and nuance content and messages
appropriately. Amongst Grade 9 learners who participated in the TIMSS in 2011, more than 60% strongly
agreed that learning science would help them in their daily lives; that it is important to do well in science; that
they need to do well in science to get the job they want or to get into the university of their choice; and that
they learn many interesting things in science. Conversely, just more than half strongly agree that science is
boring; 42% wish they did not have to study science; 34% say science is harder for them than any other
subject; only 32% indicate that their teacher tells them they are good at science; and more than a quarter say
that science is more difficult for them than it is for many of their classmates. Scores on composite indices were
low for levels of confidence in science and/ or mathematics; and somewhat higher for their enjoyment
thereof; but relatively high for appreciation of the value of these subjects. The literature highlights the greater
success that can be achieved in influencing these non-cognitive traits than the purely cognitive, academic skills
required to achieve good results in mathematics and science. Social policy that focusses on attitudes may
therefore be more effective in addressing the low learner achievement levels that manifest in only 5% of
learners who commence their studies in Grade 1, scoring a Grade 12 pass in excess of 40% in physics. The need
for early intervention is highlighted by the strong predictive power of confidence and performance in
mathematics at Grade 3 level.

Operational Prospects for Implementation

Dr Beverly Damonse, National Research Foundation, Pretoria

To optimise the efficiency and effectiveness of science communication, the messages disseminated should be
enhanced, diversified and balanced, not favouring any particular discipline or sector. Scientists should mobilise
a collective effort to improve their communications outputs. SAASTA cannot programmatically address all
individual or institutional communications, even within government entities owing to budgetary and capacity
limitations. What is done should be subject to systematic M&E in order to inform future interventions.
SAASTA’s primary activities are funding of research contracts, promotion of mathematics and science
education, development of websites, exhibitions and infrastructure. Strategies for science communication
need to segment the market appropriately for the consumption of journalists, academics, and other
communities. Ultimately it is necessary for the emergence of a social contract between science and society.
Science needs to enhance its way of telling stories. For example, everything on one’s breakfast plate is a
consequence of 100 years of agricultural R&D. Financial return on investment in science is not necessarily the
best indicator of impact. Methods of mobilising and incentivising university-based scientists should receive
ongoing attention.

Science and the South African Media

Dr Michael Gastrow, Human Sciences Research Council, Cape Town

The media have a tendency to portray engineers as ‘wealthier’ than scientists, thereby discrediting science as a
worthwhile career. The main sources of information about science are TV, radio, newspapers. The Internet is
increasingly utilised, especially by younger adults. People with tertiary education and/or in the high LSM
category comprise the largest proportion of those who retrieve science information on the Internet as well as
by means of books, magazines, newspapers and in public spaces such as museums. Those with lesser levels of
education are more likely to glean science information from TV, radio, newspapers and other people in their
communities. Information pertaining to South Africa’s large scientific endeavour in the form of the Square
Kilometre Array (SKA) has primarily been obtained from a range of Internet websites and Twitter postings or
re-tweets. These include News24, MyNews24, TimesLIVE, BusinessDayDigi, SKA_Africa (mainly via re-tweets
going viral), Fikiswa, and Derek_Hanekom. The messages have tended to portray SKA positively as an African
project and as an affirmation of South African and African S&T capacity and capabilities. Science is increasingly
penetrating popular culture through movies, TV, radio and novels, often of the dystopian genre, as exemplified
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by the recent South African produced movies, District Nine and Chappie. Elon Musk, the high profile South
African-born scientific and technological entrepreneur involved with electric cars and solar energy is an
emergent media role model for the younger generation. Other methodologies include intellectual biographies
(recent movie about Stephen Hawking), blogging, Instagram, trolls, TV soap operas, Internet radio, and
mockumentaries such as Animal Planet. The Science Culture Index developed by Martin Bauer incorporates
the important role of the popular media in science communication.

The role of the social sciences in science engagement

Prof Michael Kahn, University of Stellenbosch

The responsibility for communicating science to the multiple South African ‘publics’ lies with four sectors:
Higher Education, Government, Business and Civil Society, with the latter situated at the central overlap of the
quadruple helix. Ideologically-driven communications disasters such as the misinformation about HIV/AIDS,
which was characterised as separate unrelated phenomena HIV and AIDS during the Mbeki era, should
collaboratively be avoided by all four sectors in future, with leadership from the DST. Thereby the disjuncture
between political messages and scientific communication can be avoided. The SSH R&D budget is consistent
with the size and impact of social science in South Africa, and should be maintained but redirected from basic
to applied science. Effort should be placed into promoting “own” science as exemplified by the world’s first
heart transplant in South Africa in 1967. The science institutions in South Africa, like others, tend to be driven
by self-interest in accessing good funding allocations. Hence, the tendency to release dramatic findings that
will generate big news headlines without upsetting vested interests. This is borne out by agricultural research
foci on genetically modified (GM) soya but not on GM hops or GM potatoes owing to the influence of large
commercial interests. The education system should note that language literacy is effectively of greater
importance than mathematical literacy in everyday life and that greater emphasis should be placed on the
former at school level. This would assist public understanding of science and technology and reduce the extent
to which the public communication of science serves as a rhetorical window-dressing device. ‘Western’ science
and Indigenous Knowledge Systems (IKS) would begin to be viewed less as a dichotomy and science
communicators would feel less like islands surrounded by sharks.



Introduction

The Department of Science and Technology (DST) and the Human Sciences Research Council (HSRC) hosted a
policy workshop entitled Human and Social Dynamics: ‘The role of the social sciences in science engagement’.
The event took place at the Conference Centre of the Council for Scientific and Industrial research (CSIR),
Pretoria on the 10" March 2015 and was attended by 49 delegates from a range of research institutions,
universities and government departments.

Background and Rationale

‘Science engagement’ refers to the engagement between institutions of science and the broader public. The
institutions of science include universities, research institutes, science facilities, museums, science centres,
private laboratories, and public sector actors such as the DST and the National Research Foundation (NRF). The
structure and functioning of these institutions has traditionally been a central concern of science policy, which
has drawn on innovation systems theory with the aim of improving the performance of national systems of
innovation and thus harnessing increased socio-economic benefits from science.

However, globally, there has been growing recognition that the benefits of science, technology, and innovation
are premised not only on economic drivers and innovation systems, but also on social drivers — on the manner
in which science and technology are embedded in society. Conceptualising, measuring, and analysing these
social drivers is increasingly seen as critical to the formulation of socially responsive science policy that
includes mechanisms for engagement between the institutions of science and the general public. Examples of
such engagement include communication through various media channels, direct public outreach, and public
participation in science policy processes.

This extends the scope of science policy beyond the traditional domain of innovation studies, and into the
broader domain of the social sciences. Social scientists and philosophers of science have sought to re-
conceptualise the nature of science as a social phenomenon, moving beyond narrow instrumentalist
interpretations and objectives, and embracing the complexities of social landscapes and ambiguous normative
models. Simplistic notions which position science as a hegemonic world view and an unchallenged social good
are not sufficient, as they do not take account of social and cultural formations and responses outside the
scientific world view. At the same time, the power and potential of science needs to be recognised, and its
unique characteristics need to be harnessed for the benefit of society. Examples of this tension include public
ambivalence over controversial technologies such as genetically modified organisms and nuclear energy, as
well as uneasy relationships between mainstream science and indigenous knowledge systems, between
innovation-driven growth and inclusive sustainable development, between rapid socio-economic change and
personal wellbeing, and between science and contrasting religious world views.

Research into social aspects of science has begun to shed light on this complex relationship between science
and the public. Research efforts have sought to understand public attitudes towards science, public knowledge
about science, and public sources of information about science. For example, Reddy et al. (2013) found that
most South Africans felt that we depend too much on science and not enough on faith, and that science makes
our way of life change too fast. At the same time, the majority also felt that science is making our lives
healthier, easier, and more comfortable. These contrasts and complexities highlight the importance of
undertaking evidence-based assessments of how citizens form attitudes and how public opinion is shaped and
composed, in order to inform public policy.

Science engagement policy falls within the ambit and mandate of the DST. Since the advent of democracy in
South Africa, the Department has been developing policies and mechanisms supporting science engagement,
but largely in a fragmented manner. In order to create a more coordinated environment to enable
stakeholders to play more effective roles, the Department has, after extensive consultation, generated a
Science Engagement Framework. The Framework acknowledges that an awareness and understanding of why
science and research are critical to our lives is essential for developing an innovation culture: ‘To fully realise
the social, economic and environmental benefits of the significant investment in science, research and
innovation, as a country, we must communicate and engage the wider community more fully in science and an
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understanding of the knowledge economy to which we aspire’. As such, the Framework aims to define a
coherent strategic direction for science engagement by the DST and its partner organisations.

The Framework aims to draw together and streamline a variety of initiatives supported by DST strategies and
policies. The DST’s mandate, in terms of the 1996 White Paper on Science and Technology, includes the
delivery of science awareness campaigns that contribute to the creation of a society that values science and
technology as socioeconomic tools. Other policy documents that include aspects related to science
engagement include the National Research and Development Strategy (2002), the Youth into Science Strategy
(2006), the Ten Year Innovation Plan (2008) and the Framework for the Promotion of Excellence in a National
Network of Science Centres (2012). The operational context for these strategies and policies includes the South
African Agency for Science and Technology Advancement (SAASTA), a business unit of the National Research
Foundation (NRF), which has become the primary implementing agency for DST science engagement efforts.
The DST also supports a network of 31 science centres, seven science festivals, the National Science Olympiad,
and the National Science Week. Other mechanisms include outreach programmes at national science councils
and research facilities.

Science engagement in South Africa faces a number of challenges, including low levels of maths and science
literacy, and high inequality in educational attainment, which, according to Reddy et al. (2013), is the strongest
demographic variable to impact on attitudes towards science in South Africa. Operationally, science
engagement is currently constrained by limited public funding, limited co-ordination across actors, a lack of
long-term strategic orientation across the system, and a lack of clarity regarding long term impact and
monitoring and evaluation mechanisms. The South African media also face significant challenges in science
reporting due a lack of dedicated structures for science journalism and a limited pool of qualified science
journalists.

In response to this context, the Framework has an overarching vision for ‘A stimulated and engaged South
African society that is inspired by and values scientific endeavour, critically engages with key science and
technology issues, and participates in a fully representative science and technology workforce’ and a mission
‘To support and promote communication of and engagement with science to diverse constituents at all levels
of society, using the most appropriate technologies, whilst respecting social and cultural contexts’. This
informs the four main strategic aims of the Framework:
e To popularise science, engineering, technology and innovation as attractive, relevant and accessible in
order to enhance scientific literacy and awaken interest in relevant careers.
e To develop a critical public that actively engages and participates in the national discourse of science
and technology to the benefit of society.
e To promote science communication that will enhance science engagement in South Africa
e To profile South African science and science achievements domestically and internationally,
demonstrating their contribution to national development and global science, thereby enhancing its
public standing.

The seminar aimed to reflect on science engagement in South Africa, against the background of the DST’s new
Science Engagement Framework. This included reflection on the broader role of science in society, and on the
role of the social sciences in science engagement, including the conceptual and empirical challenges that face
researchers and policy-makers. Participants reflect on the Science Engagement Framework from the national,
international, and developing country perspectives. On this basis, the seminar examined prospects for the
implementation of the strategy. Using the Square Kilometre Array (SKA) telescope as a case study, the
different dimensions of the science engagement debate and ways in which actors can work together to
successfully implement a science engagement strategy were addressed.

The Workshop

A transcript of the workshop follows. In order to preserve confidentiality, the names of participants other than
the main speakers are replaced with pseudonyms such as Mr X1 or Ms X3.



Opening

The workshop was opened by Professor Michael Kahn.

PROF KAHN: Okay, good morning, everybody, welcome to this meeting to discuss the role of the
Social Sciences in Science Engagement. | am the Chair for the day my name is Michael Kahn. | am
someone who has been somewhat involved in many of the issues that will be discussed today
since coming back home in 1990. So, | am here to chair and also to learn from all of you where
the state-of-the-art is progressing. One order, of course, brains on, mobiles on silent and we can
then proceed. The issue of the Social Sciences in Science Engagement, there’s one little aspect,
it’s almost an apologetic element which is far from correct. The reality in South Africa, in the
university sector, to take a case in point, the quantum of research in the Social Sciences and
Humanities is fully one third, 35% of total research expenditure calculated bottom-up in the
proper manner. And when | say this to audiences of social scientists, their jaws generally drop
because they assume it's around 10%. 35% is a lot and it's amongst the highest in the world,
that's the first. The second is in terms of scientific production from the Social Sciences and
Humanities, our method of gauging scientific production is to look at the bibliometric databases
and usually people look at the world of science, ISI, and if you do that then the social sciences
production in South Africa is way down. But if you go to Scopus guess where it is? What rank are
the Social Sciences and Humanities on Scopus? In the top 10? Here's the surprise for you, it's
second. It’s second in terms of publication council and that’s incredibly high. Among the BRICS,
we’re the outlier. So the social sciences are far from, in a sense, underfunded and far from
invisible. Today we have got a very full programme, and | won't say anything further. As | learn |
might butt in with a few observations but as | said, my job is to keep things moving and maybe
occasionally to be a little provocative. So, my first provocation is to introduce my long-standing
colleague, Dr Thomas Auf der Heyde, who has a long career both in higher education as well as
in the department of Science and Technology. He is one of these people who has held two very
senior positions, first as Deputy Director General for International Relations, where his team did
a really excellent job working with the European Union and the framework programmes, and
now he is back, perhaps in something that’s closer to his heart which is human capital
development, so Thomas, the floor is yours. Thank you.

The DST Science Engagement Strategy: facilitating the science: society interface
Dr Thomas Auf der Heyde, Deputy Director-General: Research Development and Support, DST

DR AUF DER HEYDE: Thank you very much, Michael. Good morning, colleagues. It's good to see
you all here. | am not sure, is that Cape Town or Durban that | see on the screen there, or
Pretoria? Cape Town? Is there somewhere else as well? Hello, Cape Town. Is there somewhere
else as well? Okay, no, that’s good. Can you all hear me, | hope? Thank you for the introduction,
Michael. Let me start off, colleagues, with a couple of apologies. First of all, | must admit that up
until quite late last night | was a little confused about today's event and tomorrow's event. | was
concerned it might have to do with my office or me getting older. But this morning, | met some
friends here of whom neither can be said and they said they had the same experience, so it
wasn’t just me. In reflecting now on the two days foci, | think it's a fantastic package of
presentations and a fantastic programme that's been established for these two days. But as |
said until quite late last night, | wasn't completely clear and so the presentation that | will be
making was informed a little by that. The second observation I’d like to make is that | thought
that this was going to be more an in-house discussion with our colleagues in the Human Sciences
Research Council (HSRC). | did not realise that there were going to be guests quite extensively
outside of that circle. Had | known that, | think | would have amended this presentation slightly
to talk more directly to this topic here of the role of Social Sciences in Science Engagement. But
nonetheless, let me present to you an overview of the conceptual work that has been done
within the department to organise our activities in the area of Science Engagement. Now let me
just see if | can [silence 0:06:40-0:07:23] its engagement framework, but it’s also being referred
to as a strategy. Now to be frank, | am not exactly sure if there is a unique definition that
distinguishes a strategy from a framework. So, it's sometimes referred to as a strategy, this



document is sometimes referred to as a framework. And the intention of that document really is
to facilitate the science society interface.

Now let me, the topics I'd like to talk to very quickly are the science engagement landscape in
South Africa, challenges around science engagement, | would like to show you what are the
strategic objectives of the framework or strategy and some of the responses that we will be
pursuing, then | will talk about a few cross-cutting enablers for successful implementation of the
strategy, a little bit on the way forward with this document and funding. And to start off though,
| would like to say that, for me personally, this work is informed by the view which I think is held
across our department, although the document doesn’t say this in these words, that science is
an essential element of modernity, that science is a driver of modernisation, a driver of
economy, a driver of social development and is essential to empowerment and enlightenment as
well. These are my personal views, they are not expressed like this in the science engagement
framework. But for me really, that is the underlying rationale for ensuring broader
understanding of the role of science in society. | hope to clarify that as we go ahead.

Just to quickly talk about the policy context for the department’s work in science engagement.
The national development plan, which | assume all of you are, at least know that there is this
national development plan even if you haven't managed to read the entire document, the
national development plan emphasises the role of science and technology at a very high level,
and very consistently throughout that document you will find science and technology being
listed as a key driver of social development. There are direct references to a whole lot of
important outputs and indicators such as the number of PhD students produced per year, the
number of publications, the whole range of indicators that are seen internationally as proxies
for science development and these are highlighted in the national development plan and specific
benchmarks set with regard to those indicators, to be reached by 2030.

When it comes, however, to dealing with the conundrum of how do you get to being a highly
scientific, as it were, society from where we are now and what are the deeper cultural changes
that you have to undergo as a nation and as a society to get from here to there? The document
is fairly silent. In fact, this reference here, is pretty much the only one that | believe | could find,
but there might have been a second one, but really on these more complex and subtle things
which is the subject of your discussions and deliberations today and tomorrow, the document is
fairly silent, but there is this specific reference in it.

Prior to that, of course, in the mid ‘90s, the White Paper on Science and Technology emphasised
the importance of an understanding of science and technology in society, although as we will
discuss later on, it was still within a particular context of an understanding of the role of science
knowledge in society, and then in 2002 the national research and development strategy
expressed the DST's intention to extensively invest in science promotion towards making science
attractive, accessible and relevant. So, this brings me to the first point. There is a plethora of
terms and words used to describe the science society interface. Public understanding of science,
public understanding of science and engineering and technology, public understanding of
science, engineering, technology and mathematics, public engagement on science or with
science or around science. Then there’s concepts of science communication, public
communication of science. There is a whole plethora of these terms. This document that | am
referring to, the science engagement framework, mentions them, but does not try to formulate
a definitive formulation of its exact understanding of these different terms. Instead what it tries
to describe is that in the document, the concept of science engagement is used as an
overarching framework that encompasses all of these others, all of these other terms as well as
the concept of corporate communications of science, and now | will get to that again shortly as
well.

Now, what is the current operational context for science engagement activities in South Africa?
SAASTA, the South African Association for Science and Technology Advancement, which is a
branch, as it were, of the National Research Foundation, informally plays a coordinating role
that largely manages projects on behalf of the department. There isn't an overarching
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framework for science engagement or there hasn't been one until now. A reliable network exists
of cross-sector institutions that collaborate with the department and SAASTA in promoting
science engagement activities including science centres. The department supports more than 30
science centres around the country and various other government departments that participate
in science promotion, public understanding of science, etc., activities.

The DST entities, those are the entities that sit within the department’s portfolio, are involved in
science engagement through their outreach or corporate communications divisions. All of them
have activities in this area that are to a greater or lesser extent coordinated with the activities in
SAASTA and with the department's own activities.

South Africa is involved in cross-border and international science engagement activities. We
have run workshops, capacity development programmes and a range of other interventions in
the SADEC region and | think there might have been some on the African continent, and South
African researchers in this area and practitioners of science engagement have also been sent
abroad for a range of different exposures. Lastly, two science communication chairs have been
established under the South African Research Chairs Initiative and the Scientometric Centre of
Excellence in Stellenbosch has a science engagement and science communication function.

What are the challenges? Well, first of all scientific literacy in South Africa is low. | must
acknowledge | am not in a position to present to you comparative indicators of this, so this is to
a large extent anecdotal and perhaps a somewhat subjective assessment, but | believe it is low,
certainly by comparison to where we would need to be in terms of the expectations of the
national development plan.

There is a decreasing interest among the young. | think this is evidenced in the number of
statistics from schools about the extent to which enrolment, in the physical and natural sciences
at least, are going down. Challenges in school science teaching, again there have been many
reports along these lines. The ones that are most troubling are that mathematics teachers, who
are formally mathematics teachers, but they feel, they feel threatened at the thought of having
to teach advanced mathematics programmes, so that when school kids in grades eight, nine and
ten are faced with having to make a choice between mathematics literacy and the normal
mathematics programmes, there are many examples were the teachers discourage them from
enrolling in full mathematics programmes because they feel unable to teach full mathematics
programmes competently to the kids in those schools.

Then | formulated here something called social levels of scientific ignorance. | think there are
examples at all levels of society of scientific ighorance. The most critical one, of course, and the
most damaging one, was in the late, in the last few years of the previous administration under
President Mbeki, when a completely a scientific approach was taken to how the nation dealt
with HIV and AIDS. That's perhaps the most gross example that | can give in this regard, but
there are many others I'm sure that, especially South Africans, will be able to think of.

Popularisation of science engineering technology in South Africa is happening on a small scale
leading to a decrease, as | mentioned in the percentage of learners following mathematics and
physical science at school. Empowerment of the general public is to engage critically with
science and technology, is limited yet it has a corollary in the need to empower science as a
social phenomenon to engage publicly. What this is beginning to talk to is the fact that, yes, we
might have had public understanding of science, engineering and technology programmes, but
they really are more about popularising science engineering technology, rather than
problematising it in its social context, and this is something that needs to be addressed.

While the DST and its entities have been fairly successful in profiling specific successes in South
African science, such as very recently, HIV/AIDS, astronomy and paleo sciences, there is general
agreement that more can be achieved. Almost every time we go out into the general public, to
parliament, to all sectors of society and talk about what the department and the national
science system has achieved, people are astonished at the achievements of our national system
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of innovation. And so, there is no doubt that much more needs to be done in communicating
that. Coordination of science engineering, science engagement programmes, has so far been
pursued on an ad hoc basis. | think | have made that clear. There has been a lot of projects but
they have never been systematically organised and conceptually organised around a common
framework, with clear articulation of roles and responsibilities for different actors within such a
framework.

There is no systematic approach to coordination of engagement activities across all of our DST
entities and there has been a lack of effective monitoring and evaluation instruments, as well as
meaningful indicators to measure outcomes and impacts. This is not a trivial problem. How do
you measure the impact of science engagement activities? So, the purpose of the framework
that we formulated was firstly to systematise science engagement, public understanding of
science engineering and technology activities — all these activities that we undertake in this area
of endeavour, to systematise those. Secondly, we needed to ramp up our DST science
communications activities including corporate science communications activities. We needed to
raise the status of science and technology in public and political perception and lastly to
transcend the deficit model philosophy.

The notion that somehow all progress in science is positive and that it is inappropriate to
critique the role of science and technology in society, such a notion is surely out of step with the
ethics and desires of contemporary South Africa where we are seeking to empower South
Africans to participate meaningfully in debates and discourses that shape their lives. And surely
science and technology shapes people’s lives and will do so more as we go into the future. So, it
is important to develop a critique also and a critical capacity around science and technology.

So, the strategic objectives, there are four specific strategic objectives that have then been
formulated in this framework. The first is indeed to popularise science engineering technology
and innovation, as attractive, relevant and accessible in order to enhance scientific literacy and
awaken interest in relevant careers. There is no doubt we do need to promote science in a
positive light in South Africa as well, notwithstanding my previous comments. Secondly, to
develop a critical public that engages actively and participates in the national discourse of
science and technology to the benefit of society. This goes to the notion of scientific temper
which Gauhar Raza is going to be talking about tomorrow. And for those of you who don’t know
about it, | strongly urge you to read a little bit about this notion of scientific temper, which is a
very powerful organising concept in India. To promote science communication that will enhance
science engagement in South Africa and lastly to profile South African science and science
achievements domestically and internationally, demonstrating the contribution to national
development and global science, thereby enhancing its public understanding. So, it does have a,
it does have the objective of ensuring more effective communication of science, both nationally
and internationally. The document then goes on to list under each of these strategic responses,
or strategic, rather the strategic objectives, examples of initiatives that either we are already
supporting in the Department of Science and Technology through our partnership with SAASTA
or other agencies, as well some new initiatives. | won’t go through the full list. | have given you,
there is a sheet going around which has the, all of these slides except for the first two on it, so
these examples that | have listed here are on that sheet. | don’t think in the interests of time or
today’s discussion that it will be useful to go through them in a great amount of detail, just to
make the point that we list then a whole range of initiatives underneath each of these strategic
objectives.

The document also then goes on to list role players, | just want to make sure that, yes, to list
role players and their envisaged roles and indicators of success and it identifies the so-called
enablers. These are cross-cutting interventions. The first is, we need to have an effective
coordination function, coordinating function, given that the strategic goals are realisable
through multi-stakeholder collaboration. So, the need to explicitly state how this is all going to
be coordinated is taken care of and the document formally indicates that SAASTA will be the
department’s agency for promoting science engagement, promoting and coordinating science
engagement activities in South Africa. Institutional and legislative platforms, it’s necessary for
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the establishment and location of the coordinating function to undertake certain institution and
legislative rearrangements and the role that we envisage for SAASTA has to be formally given to
the National Research Foundation through an amendment of that Act, because at the moment
the NRF Act does not make science engagement or science promotion or public understanding of
science, an explicit role or function of the National Research Foundation. So, we need to
undertake an amendment of that Act in order to make this function an explicit responsibility of
the National Research Foundation.

There is a need to look at how we are going to fund a more ambitious and coordinated science
engagement programme on a sustainable basis and a proposal that we make in there is that all
DST entities will need to ring fence a proportion of the annual operating budget and allocate it
specifically for science engagement activities. Now, currently they are all spending probably
between 3% and 5% of their total budget on science engagement in the broad sense in which it
is described in the framework so, including cooperate science communication activities, and we
want to ensure that they do this on a consistent basis, and we will negotiate with them a
coordinated way to ensuring that the DST’s collective investment in science engagement is
invested in such a way that it supports our strategic aims around science engagement.

And then lastly we need to develop, or develop further, an information management system
around science engagement activities. Different entities manage this or measure their science
engagement activities in a number of different ways, fairly random, not necessarily imprecise,
but fairly random, and we need to coordinate this and systematise it better. Funding the
strategy, as | have mentioned already, in part we will continue making bids to Treasury for this.
We will top slice funding from our entities and discuss with them the best way in which to
coordinate the investment of those funds, and that’s already covered there.

The way forward, an implementation plan is being developed that would include short, medium
and long term targets, available resources and what they will deliver, necessary resources that
we hope to obtain in the near future and details on monitoring and evaluation of the strategy.
Thank you very much.

PROF KAHN: Thank you very much, Dr Auf Der Heyde. A well-earned applause for a very concise
and clear presentation. We do have five minutes for Q and A. As you will notice we adjusted the
programme to ensure that there is more time for the substantive issues rather than the
procedural and formal introduction of this person and that person, so we are running almost on
time, five minutes for Q and A and then we will move to the next presentation. If there is
anyone in the house who would like to open up, it would be great. And for the latecomers, there
are some copies still of Dr Auf Der Hyde’s presentation, the notes. Any offers in the house? | see
two. Yourself.

MS X1: Before | go ... | can comment, to say that I, my comment is that | really appreciated your
introductory comments which essentially set the tone that we in the social sciences and the
humanities should not always be working from a model of, or a deficit model. Even though there
are challenges and Thomas Auf Der Heyde, | really appreciate your input. It’s the kind of
engagement that universities should be engaging more with the departments and the science
councils.

PROF KAHN: Thank you, Ms X1. If | could just add a little rejoinder to that. Let’s remember that
South Africa, in terms of composition of GDP, is services-led. 60% of GDP is in the services sector
and the services sector is strongly driven by the social sciences and humanities. It’s huge. So the
social sciences are far from invisible and when you go to the public service or government, the
social sciences dominate. So it is a critically important sector, academic sector, research sector
for our society.

MS X2: | am very glad that we’re having this meeting today and it’s been prompted by the DST’s
science engagement strategy and the fact that this important area has found its space, has

found a space within DST, is commendable. | think, Michael, just correct me on the dates, the
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1996 Green Paper for the, what was it called then? For DST for department of, for DACST at that
time, Department of Arts, Culture, Science and Technology. | remember this one section that
talked about public understanding of science and then somehow from the Green Paper to the
White Paper it disappeared and it seemed to have disappeared for a long time, so | am really
glad that it’s back on the agenda and that we could engage about this. Now, of course we’re
engaging about the strategy but | suppose the old adage of you’ve got to put your money where
your mouth is, and | want to know where the money is and then because the mouth is here and
that’s great. But you’ve talked about the money coming from the top slices of, is it the science
councils or universities? Whose budgets are going to be top slice? And how do you think this will
happen and how do you think the institutions will react to that?

MR X1: It seems this document and many other documents which are policy documents issued
by various governments across the world, in one way they use science, technology and
engineering. And in my opinion, the engagement of science, an engagement of technology, an
engagement of engineering, takes place at very different levels. They cannot be swept by one
brush. And therefore there is a need now after 25 years of research that has gone on in public
understanding of science, or 30 years of research, there is a need to distinguish between the
engagement of science. Very different kind of forces come into play when we are talking about
science and a very different set of people and forces within a society come into play when we
are talking about engagement with technology or engineering, is you feel that there is a need to
distinguish between these three when you are developing a national White Paper.

MR X2: Just a question on the timelines. What do you see is like emails from like ... and things
like that. What are the ... and the second one for me is whatever ... have there been in the social
sciences in developing this framework?

DR AUF DE HYDE: Thank you, Michael. Thank you, colleagues, for the questions and comments
and observations. We are grateful for the support of the community around this. First of all,
Vijay, on the top slicing, the department has influence over its entities, not over entities sitting
in other line departments, especially around budget issues. So, the word top slicing can be
interpreted in a number of different ways. The crudest way is that the department simply
reduces the entities’ budgets by a certain percentage, retains them and then dispenses them
according to another formula. A complete, and at the other end of the scale, top slicing could be
to say you need to earmark a percentage of your budget to support this framework and then you
leave it up to them to support and you don’t even monitor it. These are the two extreme ways,
neither of them is probably very realistic. So, we will need to engage with our entities on what is
the most effective way of ensuring that all DST entities support the science engagement
framework of the department as a strategic framework and a strategic ambition of the
department. | can certainly confirm that the Minister has come back into our department with a
very strong mandate on science communication. And so she is intent on ensuring that all our
entities play their role in supporting the department’s ambitions around science engagement.
So, this will be subject to consultation with the entities over the next year so that by the time
the next financial year starts we have a common approach on how to do this.

| would certainly throw the ball back into the court of the social scientists and specialists in
science engagement and public understanding of science to deliberate more on this question. |
think that in the context of the document that we have formulated, this is not a sufficiently
important tactical distinction to make in the context of that document. | think that this is
probably going to be more important in the context of specific plans that we make to roll out
public communication and public engagement activities, whether you’re doing this around
science in the generic sense or engineering in the generic sense or indeed innovation, because
people often talk about public understanding innovation. And so there, | think at the point of
developing specific plans and programmes we would need to distinguish between different
types of stakeholders and different types of engagement and different ideologies and systems of
value. So, when you get to see the document | think you will see the point that | am making.
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The Minister signed off on the content of that document. We now need to just have it
professionally laid out so that it's presentable as a brochure or something like that but
essentially the content of the document had been signed off by the Minister, so we should be
able to publish this in its final version very soon on our website and very soon thereafter in hard
copy, it will be available. So, let me put Isaac and his team on the spot here, let's say two
months, in two months we want this job done. You can live with that? Okay, so in two months
this document will be at least available on our website in its final laid out form. Secondly, your
question about the, and then another part of the timeline is the revision of the NRF Act is
something that we have already initiated. Just a week ago we had a long and very helpful
engagement with the NRF board around the first draft of the NRF Amendment Act that we have,
that we had sent to them late last year. We have revised that, we are awaiting a second round
of comments from the NRF board on this. We have also sent it to the chief state law advisor, so
we are hoping that by the end of the coming financial year this exercise will have reached its
conclusion so that we can start the next financial year, the 16/17 financial year with a new NRF
Act.

And then lastly on the level of engagement, the document has been extensively discussed with,
shall we say a more, an in-house constituency. So we have used SAASTA, we have used
colleagues from the HRSC, we have used colleagues from the National Science Technology
Forum and we have used colleagues from the Academy of Sciences of South Africa. Have | left
anybody out? Oh, and NACI, the National Advisory Council on Innovation and then the Science
Centres Community of Practice? And government departments. So, there hasn't been a call for
public input on this document, but it has been extensively discussed with all the stakeholders
that we have had any engagements with over the last few years.

Promoting a Scientific Culture: A Review of Public Policies in Ibero-American Countries

Dr Carina Cortassa, Researcher, REDES (Argentina), an associated institution to the CONICYT (National Council
of Science and Technology)

PROF KAHN: Thank you very much. | think that needs to be the last of this session so that we can
move to the next presentation, so thank you again to Thomas Auf der Heyde. | would now like to
call to the microphone Dr Carina Cortassa from Argentina, who is associated with Centro REDES,
which is an interdisciplinary centre for studies on science and higher education development,
that is if my broken Spanish translator in this little head and Google has worked effectively, but |
see a smile so | think it has. And we will be hearing about ways and means of promoting a
scientific culture in lbero-American countries and your starting point is to explain what Ibero-
American is to those who don't know. Thank you.

DR CORTASSA: Thank you. It’s okay. Well, good morning. My name is Carina. | come from
Argentina. | work at REDES Centre for Studies in Science, Technology and Higher Education, and |
am going to talk about promoting scientific culture review of public policies in the community of
Ibero-American countries. The 22 countries from Latin America, Spain, Portuguese and the
Republic of Equatorial Guinea, they can form the community. Well, I'm so glad to be here this
morning. It was a long journey and very, very long. And you know English is not my native
language, so | wanted to apologise and advise that | am going to read the main parts of my
presentations because | don’t want to miss the point and | have many things to say in a short
time. Okay? Thank you. Well, I'm going to speak about some of the problems you are going to
address with the science engagement framework. | am glad to see that we share those problems
and | will present an overview of a recent study aimed at describing how the efforts to improve
the public scientific culture - we prefer the term scientific culture instead of public engagement
with science and technology as the more comprehensive one — have gained ground in the
broader frame of public policies for science, technology and innovation in the main Ibero-
American countries. The purpose, our purpose was to assess to what extent the discourse of the
official agencies reflected the concern over the matter and in which way beneath the level of
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[unclear 0:43:01] the level of, beneath the level of the plans, the documents. The usual claims in
this sense turn out or not into operative strategies, actions and tools. So, we are used to hear
that expand in the scientific, the citizens’ scientific culture is a challenge, you use the term
challenge. One of the main reasons is that the chances of success or failure of scientific and
technological development strongly depends on the conditions of a society able to fully ... in the
. interwoven of its cultural practises. From this point of view we must not only act to improve
our scientific capacities but also our scientific culture. The existence of a bad reactional
relationship between both phases, science and technology advancement and citizens’ culture
advancement, is thus one of my main premises.

So our question was, what are governments in the region effectively doing to improve the public
scientific culture? And do the concrete facts correspond with the rhetorics, and in other words
do they act according to what they say? Well, here you have the, our 22 countries. The study
covered all the countries that are members of the lbero-American community, Argentina,
Bolivia, Brazil, Colombia, Costa Rica, Cuba, Chile, Dominican Republic, Ecuador, El Salvador,
Spain, Guatemala, Republic of Equatorial Guinea, Honduras, Mexico, Nicaragua, Panama,
Paraguay, Peru, Portugal, Uruguay and Venezuela. In the first stage, the governing bodies in
charge of STI policies in each country were identified using additional collateral of STI policies.
Once these were located an exhaustive track of their websites and other relative elements was
applied oriented to detect plans, programmes, budgets and promoted actions, financed and/or
managed by those entities, comprised under expressions such as the plethora that our colleague
mentioned, science communication, popularisation, scientific culture, social appropriation of
knowledge and alike. As the evidence show there is a wide variety on that, both in terms of
concepts and other kind of practises include under those denominations. That led us directly to
the question of the pertinence or not of this conceptual grouping. However, our methodology
strategy was to reflect the actions and tools with that naturalistic approach. | will talk further
about this. Describing all those things that the respective agencies or programmes consider to
be part of their strategies in the area, that is avoiding to assume on a pre-normative stance
about what does or does not belong to the field of scientific culture from the point of view of
the correct academic debates. Due to the dispersion and low level of systemisation of the data
provided by some programmes, a second stage appealed to the help of local informants linked
to the field with their collaboration, the data work entrusted to improve its consistency and
complement it to another non-accessible information through the risk analysis procedure.

So, let's see some of our outcomes. At a different scale most of the countries explicitly
encompass the topic of scientific culture and the need to improve public engagement with
science in the respective sectorial plans. In the context analysed that implies a very positive shift
in visibility from a certain status of note in the margin, have a discount of interests and practises
for several years, besides the launch of specific governmental areas responsible for sketching
the general strategies and carrying forward concrete practises also pulled some intentions to
strengthen this progress. But the three variables are not always mentioned by name. Explicit
mentions in policy documents, audit systems of a particular area doesn't necessarily imply
concrete actions. Nor the opposite, its absence, implies lack of activities. For instance, in some
national science, technology and innovation plans, popularisation and social appropriation of
science are extensively alluded, however it was not possible to detect any activity in this sense.
On the contrary, Chile has one of the most dynamic programmes in scientific culture of the
region the programme explorer, although the topic as such is not one of the most relevant in its
current policy documents. In other countries, like for instance Costa Rica, Peru, Paraguay and
Cuba develop activities where diversity is of great intensity without any specific agency devoted
to each. Well, the policy, the policy in the publicised documents references to the topics in
publicised documents show a varied range of terms in this white semantic field, concepts that
are indistinctively used to refer both to the ends and the means of the collective flowing of
scientific knowledge. So, you made a great effort to distinguish all the concepts that are used in
the field nowadays. But there is only one country, in your [unclear 49:37], in the region, that is
Columbia, that has a solid, a strong document like yours that makes this conceptual
clarifications. Well, they opt for a concept that we used a lot in Latin America, that is social
appropriation of science, but you do the efforts, others don't. An additional problem regards the
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broad diversity of practises levelled in each context under the text of popularisation, social
appropriation, scientific culture, public engagement. This iteration idea represents not only a
difficulty to achieve a reliable picture of the region policies for the area, but at the same time
hinders sometimes the possibility of assessment and comparisons. So, conceptual agreements
are needed to achieve a set of common indicators, as we were speaking before, to be able to
measure the impacts of this kind of actions.

Well, at the level of the concrete practises, table one summarises the data of the 18 countries
among which is, was identified an approximate total of 154 actions, development by
governmental agencies in our countries. However, the order reflected in the table must be
interpreted with some caution. First, as | mentioned, because of the variety of alternatives and
actions included in the different context under the same levels of communication popularisation
and so on, for instance in Costa Rica, their strategy of social appropriation of knowledge is very
linked with the expansion of ICT. And so their programmes, Costa Rica wireless to warrant the
access to people to ICT, is included in their strategy for social appropriation and popularisation
of science. And in the second place | think that 9" comparisons may be avoided, must be
avoided because due to the lack of data, the information refers to the number of activities and
not the financial resources that each country dedicate to the topic, that's it. It would be wrong
to infer that the governmental interest in scientific culture in Argentina practically doubles their
Spanish one, or that Mexico, Columbia and Costa Rica are on the same foot regarding the issue,
because it's likely that attending the resources allocation in, and if this case is the relation,
would be greatly modified. Further information would be necessary to allow a more legitimate
comparison between the different countries. Still with those caveats, it's possible to contrast
the level of interest in the scientific culture expressed in the publicised documents described
previously and a mode in which this concern turns into concrete actions. This chart allow us to
visualise that association. In the vertical axis is qualitative represented, the attention dedicated
to the matter in the rhetoric level aspect, while in the horizontal axis is reflected the gradient of
activities identified for every case. So we have here the two extremes of the comparison
between our countries. So as it was said, the action survey was developed without adopting a
pre-normative stance. On the contrary we tried to reconstruct the landscape or practises from
the point of view of the agents. On the basis of what their own criteria and not those of
academic discussions considered relative with the fostering of scientific culture. The
heterogeneous corpus of practises obtained was classified afterwards on the basis of an
inductive analysis of the information. As a result we obtained a matrix of criteria and categories
that classifies the action taken by governments according to four significant aspects. The
modality that these actions adopt, what are they effectively completely? The degree of the
involvement of the official agency in its concretion, if it was direct actions, collaborative actions
or indirect actions just founded but not having any more to do with this. The explicit or inferable
intention that | think is the most interest of our categories and the main target audiences.

So with all the actions we have identified, we classified them, taking into account this criteria
and categories. You can see in table 2 they have taken together awards and contests, awards to
scientific journalism and contests of science tales, science photography, science videos, science
documentary etc. Awards and contests and a number of diverse events concentrate half of the
actions and tools that the government agencies dedicate to the expansion of scientific culture.
One of the most important events is the National Science Week. | was talking with Vijay that you
have your National Science Week here also. It's probably the most consolidated and extended
event of its kind in the region, permanently settling in 11 counties and in some decades with, in
some cases with decades of experience with an outstanding format. | think it's the same
everywhere. Popularisation and pedagogical activities for your transversal topics, proposal
institutions, proposed by institutions, organisations and research centres and take place in this
and other contexts, maybe in museums, gardens, libraries, the streets, etcetera. As Thomas said
before, the expansion of scientific culture is not only a duty for public policies, but for a broader
set of social relations. The institutions of the national education systems, scientific communities
or organisations of the civil society must meet their cultural and productive entities. So the
visibility to assemble the efforts from different sectors, it's valuable for different reasons. But
from a practical point of view, because it allows optimising the human resources and available
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materials, avoiding overlaps or interferences in the planning and also allows to take advantage
of the scales of different expertise of the involved agents. Their technical competences abilities
for campaigning and mobilising specific groups. In more than half of the identified actions, the
official agencies work corporately with educative and all scientific institutions or in 28 cases
with other government agencies, with international institutions, with other national institutions
— all forming part of collaborative networks that gather several organs. Direct actions include all
those promoted, founded and executed by the official department and on the contrary the
indirect ones comprises the cases in which its participation is reduced to economically support
proposals designed and executed by other actors.

The intentionality, well | think it’s the most interesting of the criteria because detecting the
intentions permit to somehow infer what is in each case the implicit idea of scientific culture
and its relation with the different mechanisms through which the flowing of knowledge is
promoted. Mechanisms of popularisation of formal education, of transference, etcetera. So
what’s the main goal of the actions and tools developed by governments to promote their
citizens’ scientific culture? The question is relevant because from this point of view the
strategies adopted should be closely related with those intentions. So what’s able to make
meaning to promote scientific culture? That’s the question. The spread of knowledge to
promote scientific vocations, regenerate public positive attitudes of support and value for the
science and technology development, or to favour a reasonable and wholesome dialogue
between science and society, or to achieve a fully citizenship with committed subjects who are
critical participative aware of their rights or responsibilities. All these goals, some of them and
other ones. Table 4 shows that most parts of the initiatives is oriented with a popularisation
purpose and/or pedagogical educative. This trends is practically reproduced in all the countries.
The first set of actions, the popularisation of knowledge actions, reflects the dominant
orientation anchored in the traditional idea that achieving scientific culture has to deal directly
with the spread of knowledge and emphasising popularisation clearly derived from the deficit
model of the public. A second call of action segregate those guided by objectives of a pedagogic
educative nature linked to the science didactics and the goal of creating scientific vocations
among children and young people. For instance the support for the creation and the
development of science clubs, scientific Olympiads, maths Olympiads, camps and other similar
activities, jointly undertaken with schools and other institutions of formal education. A
negligible percentage of actions tend to promote engagement and citizen participation in the
discussion of topics about science technology and citizen culture. | think this point is of
particular interest because it clearly shows the gap between the latest concerns of the academic
perspectives emerged during the last decades and an environment of policy making. We are
moving hard from the deficit models approach. We are trying to move to a more interactive and
to a more interactive mobile base on dialogue discussion, on debate, etcetera, but there are just
two activities, one in Colombia and the other in Venezuela that allow citizens to participate in
the discussion of science and technology plans.

And to finish, the distribution of the target audience is coherent with the distribution of actions
according to the goals described in the previous section. Among the first ones we found both
those of popularisation which are oriented to the general public as the ones that show a
pedagogic educative intentionality and appeal to children and teenagers. A key aspect, another
key aspect to take into account is that from all the registered actions it’s been possible to detect
only one which targets a group with disabilities. It’s a national science project of sign language,
an intentional initiative in which participate science, technology and innovation agencies of
Venezuela along with other organisations of the social society and the community of people
with hearing impairment. It’s the only action registered that is oriented to specific groups with
any form of disability, what reflects an important deficit, | think, from the public bodies on this
matter. So yes, opening remarks, | think we have identified the reincarnation of science, the
growing visibility and institutionality of the scientific culture among the official science,
technology and innovation (STI) agencies in the lbero-American region. In some countries
activities are numerous and varied and show a certain degree of continuity. What we have
detected also — strong heterogeneity in the terms and applied concepts that are not always
comparable and in the practises growth under those levels that leads us to the normative point

18



of view. So what is and what is not part of scientific culture or public engagement with science
and society activities.

And a future agenda. | think we need a debate about the goals of improving scientific culture.
What is it? What are our main goals? The empowerment of citizens or the achievement for their
support? Do we need people cheering science, technology and innovation? Or we need both and
how to make both levels compared. We also need a discussion about occurrence between goals,
means, ends, strategies and promotional content for scientific culture, maybe the discussion you
had while elaborating your framework. And conceptual clarifications and agreements regarding
the concepts of scientific culture appropriation, popularisation, communication and practises. In
order to be able to operationalise them in a set of indicators that will allow us to assess the
impact of this kind of activities and to facilitate the comparisons of the initiatives in the regions
and other practises. That’s what we were talking about before. So thank you very much for your
attention and well, | hope you have questions.

PROF KAHN: Thank you. Thank you very much, Dr Cortassa, for a very interesting discourse of
what’s happening in our neighbours to the west. We have an increasing interaction with Latin
America and this is part and parcel of teaching us more. The floor is open, comments or
questions, identify yourself. We are slightly ahead of time and therefore we can take many
interventions. One, and another one, two three, ..... Thank you, we have a, you have a
microphone? Okay.

MS X3: Good morning. | need to say from the outset | am not an expert in science
communication. A few colleagues and | have embarked in a very interesting journey through a
course presented at the University of Stellenbosch in science communication. My comments and
question has to do with a country which is not included in the group that you mentioned but
which is a neighbouring country to the Dominican Republic, which is Haiti. Last year | was
involved in a delegation of the Council for Geoscience that went to Haiti. We were, and to an
extent still are involved in establishing a minerals innovatory of the country and we were also
involved in training transfer in remote sensing, which is applicable to several domains. And | was
astonished to see, we had an introductory meeting with representatives from mining companies,
government departments and agricultural institutions, where the project, which was a
collaborative project between the Haitian government and the Council for Geoscience, was
presented to these delegates and after the purpose of the project was explained, | was
astonished to see that the overwhelming reaction was one of suspicion. The perception, look
again | am talking about something | don't know a lot about and | don't know Haiti that well. But
the perception that | certainly had was that there was, the impression was that there was a
collusion between the Council for Geoscience, which obviously to them was an unknown
institution and the Haitian government to somehow use the knowledge that was being created
in this project, not to the benefit of the country, but as some kind of conspiracy. Now | don’t
know if this has to do with what you were talking about with the deficit model, that there was
perhaps a lack of understanding what it was about or something else | don't know.

MS X4: Thank you very much, Dr Cortassa. | felt you were describing, just by gut, our particular
situation. | don't have the research to support your numbers, especially in the modalities and
the number of activities, but when | looked at the distribution between events and
popularisation and then public hearings and participation, we have a feeling that that's about
what it is for our situation as well. The kind of events that you mentioned are things that we
recognise, that ring a bell for us. But | was particularly interested in your concluding or
introduction slide and the point that you make about the tension between empowerment of
citizens or the achievement of support for STI development that that, where does it lie? And |
wonder what you feel, what your thoughts would be when you think about the location of a
body that would need to do this kind of coordination for science development or promotion of
scientific culture or science engagement, one of the questions we get asked is how close or how
far away are you to government? And that, to the government, to the central body in terms of
then being questioned whether your intention is genuinely empowerment of citizens or are you
there for rolling out, drumming up achievement support of STl in support of government? That
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is, for us it’s that tension in terms of thinking through this. We know its arms’-length but that is
definitely something that speaks to that point that you have made in our thinking through where
we are going.

MR X3: I'm very interested in this diagram in relation to practical versus discourse, and | was
wondering whether it's purely a wealth/poverty thing that’s dictating what’s happening there,
or are there other factors? | mean, for example, what's the difference between Chile and Brazil?
They’re in very different squares there. What are the dynamic between the different countries?
Maybe just give a couple of examples? Thank you.

PROF KAHN: Thank you very much for the three questions. | am going to abuse my power as the
chair because this slide is now up, and | also had a question about it, or it’s an observation. The
observation is that the top right quadrant contains, certainly in the case of Spain, Brazil, Mexico,
Argentina and Portugal, countries which are regarded as having functioning national systems of
innovation. And you have the papers by Albert Curcio where he talks about emerging or
immature systems of innovation, and all of the others are disarticulated. So there is a link, a
clear link between the level of development of your innovation system and the discourse. The
outlier is Chile. It doesn't make sense to me. | would have expected Chile to be up in the top
right as well, more since it has the highest per capita income in Latin, of this group, except
maybe an outlier that is a [unclear 1:13:19] state or an oil-producing state, but it is much higher
and Chile is the sole member of the OECD, other than the core countries, Spain and Mexico and
Portugal which have been there for much longer. So it is a lot to talk about in this diagram. Let
me give it back to Dr Cortassa and we will then take another round. Thank you.

DR CORTASSA: Okay. Thank you. Okay, well I will start with the last question. It's clear that in
that quarter, up on the right we have the countries that, which national systems of science,
technology and innovation are well articulated and that they produce science and technology on
frontiers in some way. The problem with Chile is not about their science, technology and
innovation system, it's strong, it's hard and it's consolidated. The problem is that in the vertical
axis, | represented the explicit interest in public communication of science, in public
engagement with science or in scientific culture, in the documents of policies. In the current
documents of policies, the topic is not mentioned. That doesn't mean that they have lack of
activities. As | said they have one of the more comprehensive strong and relevant programmes
of public engagement with science and technology probably in Ibero-America, the problem, the
programme explorer. But they are there because we couldn’t find any references to the topic in
the policy documents.

The first question was why we did not talk Haiti in the study because, just because Haiti has not
signed the pact of the Ibero-American organisation of countries, so that's why it's not in our
sample. And | think, I'm sorry your name? Beverly, | think we share a set of common problems
and a set of similar situations, but you have moved forward and | think, and | hope that your
framework, your science engagement framework will contribute to surpass some of these
difficulties. Your first question was about the tension between what are we looking for if
empower, the empowerment of citizens or the empowerment of the science and technology and
the innovation systems, that’s to say. Sometimes when we think about the classical models of
scientific literacy, we think about modelling which the most important was to get people
supportive for science and to be able to approve the efforts of governments in science and
technology development. That's why | said that on the one part sometimes governments, | think,
are looking for support for their science, technology and innovation policies through the
meanings of popularisation, for instance. But | think that we should, may converge those
extremes. We have, we need supportive citizens, literate citizens, fully engaged with science and
technology, but we also need critical citizens, reflective citizens that could participate and could
judge the efforts of the science and technology and innovation systems, and sometimes can't,
but sometimes cannot be as supportive as our governments need it on some initiatives. For
instance, in matters of, in controversial matters, you mentioned them in the document. Well,
sometimes empowering citizens is seen as a risk for governmental policies. For instance,
nowadays in Argentina we are going through a discussion about fracking and, well, | don't know
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if you have the same problem here but fracking or transgenic seeds. We are, our economy is
strongly based in transgenic soya and, well, we need citizens able to say what they want and to
make their voice be listened. That's why | emphasise the tension of what we need and how can
we do it to make those disposed converge. Anything else?

MR X4: What I’d like to know, have you come across specific policies or activities that engage
with religious organisations or leaders on the public understanding of science?

DR CORTOSSA: No an activity. No.

PROF KAHN: Okay, we’ll probably take one. You might want to respond in more detail. Let's talk
the other two inputs.

MR AUF DER HEYDE: Thank you very much for a really interesting talk, and the presentation of
your empirical framework for analysing these different science engagement, science
popularisation programmes. | think that the general elements of your framework are very
applicable to our situation and | hope that my colleagues will look at our programmes in the
context of your framework to understand a bit better perhaps conceptually how our activities fit
into that framework so that we can understand our activities better against our scientific, our
science engagement strategy. So | think that was a very helpful contribution | hope we can get
your written paper as well. While you were talking | don't really have a question but an
observation to make. | was struck by, what strikes me as a paradox, which is that in order to
really overcome the deficit model, you in fact have to deal with a deficit model of a different
kind. You were talking about your interest, and it is ours too, of establishing a dialectical
relationship between Science and society. In order to do that you need not only the citizens to
begin to understand the nature of that dialectical relationship but the scientists too. So in a
sense there is a deficit in respect of establishing a dialectical relationship, there is a deficit on
both sides that prevents this relationship from being established, and | thought that that's an
interesting conundrum for us to deal with. And so one of the things that we have, for example,
identified is, we need to encourage and facilitate that the scientists who receive support from
the Department of Science and Technology and the National Research Foundation, that they
actually become involved in beginning to establish this dialectical relationship. That they begin
to understand what it's about. So we will have to work with them and the National Research
Foundation to put in place a system of support and a system of incentives to build this
relationship using the platforms that we are already funding. So, for example, our South African
Research Chairs Initiative which is similar to the Canadian Research Chairs Initiative, so we have
very prominent chairs that have been established in the universities with funding from the
Department of Science and Technology, they present really and ideal platform to begin to
promote a more active and dialectical relationship between those who practise the science in
those chairs and the communities around them. Some of them have already done that for some
of the South Africans here, for example, there are already communities of practise emerging in
specific areas of chairs. For example there is a community of practise on poverty relief. We have
six or seven chairs that are working in the area of poverty relief that have gotten together
already and are beginning to look at this aspect of their practise of science. They are looking at
that as well as at policy interventions. So there are a number of opportunities that governments
who are funding research have in fact, and in a sense one could say that the funding research
obliges them to think about these things, particularly in countries like many South American
countries and South Africa that are recently politically liberated. Where we really have got not
only the space but the responsibility to think about these things deeply. Thank you.

MS X5: Thank you very much for the lovely presentation. | am very much interested in the graph
that we have on the screen in relation to, you mentioned a number of areas. | am interested in
the involvement of government where you were stating the various areas or levels of
involvement of government. | am interested in the first quadrant, which means, we call it what?
Top right, yes, the first quadrant, yes. The countries which are there, to what extent is
government involved in their activities, the practical activities for, you call it scientific culture, in
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advancing the scientific culture? Is there any pattern which is emerging in that regard? And also
is there any pattern emerging with respect to their intentionality?

DR CORTASSA: Regarding the first comment about the deficit model of the public and the
distance with scientists, | think that both parts have some kind of deficit. | prefer not to talk
about deficit because of its pejorative connotations sometimes, but | prefer to talk about
asymmetry. They are in asymmetric positions regarding knowledge and that's objective, but |
think that in 1985 the Bodnar’s report was the first document in acknowledging that it’s not only
necessary to bring the public to science, but we have to move scientists to society. So | think
that we need to stress the work with scientists. | am trying to, | was working during the last year
with an initiative that we took for different universities to train scientists, not in skills or
abilities to communicate, but to be more sensitive to the topic. We worked with them in some
seminars, in intensive seminars. And at the end of the seminars they have to present a project
on how would they communicate their project to the broader society. And in one of the
universities it was particularly interesting because the Department of Science and Technology of
the university launched a call for projects for scientific culture funded with their own resources.
That was interesting. | am teaching the same course in a long life platform we have in REDES,
and there is more and more scientists interested. | think we have to work with novel
researchers. It's difficult to change the mind of a senior, sometimes. But | am sorry, that's
politically incorrect but sometimes, huh? Yes. We have to make strong work with novel
scientists, with students with doctorate students because they have to realise from the
beginning that they have a duty, that they have the duty to communicate, they have the duty to
participate in those events. Last night, we were talking [about] problems we have sometimes to
find one or two researchers to go to the Science National Week activities, they are always the
same people, they are people that they are already interested and year by year they are always
the same. So once again, every member this is the National Science Week so we need your help,
yes, of course we'll go. So we need to enhance that amount of people interested in
communicating with society.

And the second question ..... Portugal, that is one of the most advanced where practises, yes,
they have 17 actions. They are strongly collaborative actions and the intentionality, well, I'm
sorry | don't remember, but | can give you this we can see in these tables that we have the data
for country. So this is the modalities, for instance the intentionality of the actions by countries.
You can see popular in, the ones that were in that quarter, popularisation in Argentina and
second on, and in Portugal the trend is almost the same. Popularisation pedagogically [unclear
1:33:13] for instance Spain let’s see that it was another one, the trend is similar and the other
you wanted to know was there involvement? The involvement of the governmental agencies....
They are most engaged in collaborative activities with our institutions, you have Portugal,
Argentina, Brazil and, well, Venezuela is among between collaborative and direct but | can give
you this data if you want to compare. | hope you will help me to get better at this, to improve
this criteria and classification, so any comments, any suggestions, they would be very welcome.

PROF KAHN: | wonder if you could elucidate a little bit what you mean by the term social
appropriation? | have a feeling it may be more of a French or Spanish or Latin term than English.
So | would like to understand that and | may have a follow up.

MR X5: There are two questions, really. The first one is, which comes from a discussion | had
with a visiting astrophysicist named Gustafson, when he said one of the problems is, quite
frankly, that science teaching is boring. And one of the reasons for this he suggested was that
the education system is too, is prematurely specialised and in Sweden a recent survey of the
higher education system has said that that is the case and proposed an idea of a liberal arts
model in which scientists will be exposed to humanities and social sciences thinking and vice
versa. So in other words it’s more of a broader, a need for a broader education for everybody.
And that comes into the second question or second part of the question also about the famous
upper right hand quadrant. And the question is this of your diagram previously, is there any
difference between those countries in that quadrant and the other countries in terms of the
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successes of the primary, secondary and tertiary education system as a whole? Or is it
something that is specifically restricted to scientific education?

MR X6: | have a methodological question when you were looking at what you called the actions
and you had to decide which modality they fit into, did you do this on your own or did you have
a team of people working with you and you work-shopped the criteria, the two of you? And then
if you reached consensus it went into the category and if you didn’t reach consensus, it didn’t?

DR CORTASSA: Thank you for all your questions. The concept, regarding the concept of
appropriation, | used to think that the problems were not terms but what we do with terms
because | didn’t realise that sometimes, some concepts have cultural appealings and almost
themological connotations. Why don’t we use for instance popularisation? We in Latin America,
we don’t use the term popularisation because it has a kind of, that is so common in English, we
don’t use it. Because it has to do with connotation of the term in Spanish, popularisara. To
populist. The same term of vulgarisation in French, we don’t use vulgarisation because it means
to make of lower quality, knowledge of lower quality, for scientific knowledge for lower quality
for people. So we use the term of scientific culture. Because of our influence scientific culture is
particularly used for instance in Spain. So many of us we obtain our PhD and our Master of
Sciences in Spain and we are very influenced for the use of the term and social appropriation of
science and technology is one of the ideas that has been gaining ground during the last years.
Appropriation in terms of checking for oneself what is of own authority. | think? Is it right?
Taking something for oneself by its own authority, that's the definition of the Spanish Real
Academy of Languages. The colleagues in Columbia have written a document just like yours to
DST and they call the strategy for social appropriation of science and technology, and they
discuss all the uses in the literature of social appropriation and reform, a definition of social
appropriation of sciences that has, it's been expanding all over our countries. So, many of us are
replacing their usual terms, popularisation, dissemination and things like that, for the concept of
social appropriation. Science teaching is boring everywhere | think, that's why Vijay is working
hard on the dialectics and pedagogics of science and of mathematics. | don't know what the
concrete differences are, in science teaching among those countries, but | think they are not
substantially different, that there are other things that make the positions to be so different in
them and | agree also with the fragmentation of the two cultures. The humanistic and social
sciences cultures, scientists’ cultures. That was said almost 50 years ago by CP Snow and | think
we are on the same in the conference, in the really conference. So | think our professionals in
natural sciences and engineers, for instance, at least in Argentina, they never see a subject on
social sciences all along their careers. And that happens, the same thing happens with my
students of journalism. They don’t know anything about maths, nor physics. And the fifth year of
their career with me they have to learn about, for instance, the laws of gravitation. Because
during their school years they learnt something and then they memorised something like that
but during five years of a social sciences career they have forgotten everything. So | think that
this kind of fragmentation must be solved or surpassed in some way. And | think?

PROF KAHN: Thank you very much for that, and thank you for the participation from the house,
you’ve certainly earned your coffee break. Just my last comment on this great diagram, the way
it played out. Educationally if you leave out Spain and Portugal, the metropolitan countries, the
education schooling | think is strongest in Chile. It is by far the leader, so it’s a little odd that
Chile comes out down there, and | think there’s is a lot more to think about. One would really
have expected to be up in the top right as the leader. So, | leave it for further discussion. We’'ll
have a tea break. Could we please return, | think the programme says 11:05, let’s make it 11:10,
we add on five minutes. And thank you once more to our presenter.

[break]
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Attitudes to science: part of the puzzle to improve educational achievement?
Dr Vijay Reddy, Executive Director, ESD, HSRC and Andrea Juan, ESD, HSRC

PROF KAHN: | will make way for you. Yes, just sit over there for a start. Yes. Yes, | will watch the time for
you. Oh, I've seen — oh, it will be nice. Should we make a start and allow the latecomers to straggle in?
We are somewhat a little bit over time, we should be starting at 11:05 and it is a pleasure to introduce to
you my colleague of many years standing, Dr Vijay Reddy. We first met at the beginning of time in 1991 in
an NGO where we were both were working at the time and we have stayed involved and in touch in
many spheres since then. Vijay is an executive director in the HSRC and has been heavily involved in
understanding education measurement and strongly in the maths and science field is the editor of a book
called Matric Matters, that was you? Well, but it is still there on the shelves. So Vijay is going to speak
about attitudes to science, part of the puzzle to improve education achievement. The floor is yours and
enjoy.

DR REDDY: Thank you very much. Sorry, Michael, | should have said that | have changed the title of the
presentation. Sorry about that. Before | start the presentation, | think with many people here | have
relationships of about 20 years because of the maths and science field, and working in the maths and
science education and research and it’s great to continue that relationship. | also, | didn’t make a point,
Carina, | think so, yes, didn’t make a point, any comments at your presentation and | really appreciate the
presentation, | thought it was excellent. And my question was going to be as you did the various activities
and science communication engagements and activities, was one of the categories about how you
communicate science over dinner? And | must say it was one of, we had dinner last night, and it was a
wonderful occasion in that two hours or so and you have kindred spirits and sharing the ideas and so it
was a, yes, and | hope, Thomas, we can change something on the National Treasury Guidelines about
dinner. That goes there. And | must say to my friend, where is Isaac? Again somebody of working over 20
years with him that | have promoted the National Science Week very well, because he had taught Isaac
with this. Okay?

Now, a couple of things changed since | sent the abstract and this morning when | thought about what to
say in the half an hour, | thought | want to just take a broader view than the abstract if you’ll allow, but
part of the abstract is included, to look at attitudes to science and the views from public and a slice, and |
will tell you what | mean by the slice in a minute. It’s there. In this presentation, Michael, | think in earlier
versions of your programme, | think you had something about that | would do something about evidence-
based something and research, and | remembered that in my mind, and if | can declare myself upfront
about why | wanted to do this presentation, and why, yes, and the line that | am going to push, and the
line that | want to push is, I'm going to reflect on some of the research we have undertaken in the HSRC
in this area. But more than reflecting on the findings from the research | want to strengthen the
argument for funding for research in this area and that as we move in science engagements, it’s
important that we would do it from an evidence base. So | want to, that’s my storyline on this one. And in
terms of, as | said we want to reflect on studies, and again, does it need government to sort of direct one
or do you, no, not does it need government, do you wait for some sort of science engagement strategy
and then you say we start with this work? | think many of us have had interest in science engagements
for a long time mos and again the terminology, public understanding of science, the surveys, the
attitudes, whatever you want to call it, and Beverley and | have had discussions and trips to India on this
and a couple of years ago SAASTA had commissioned a piece to say reveal what the work of science,
public, | don’t know what the right term we used there at that time, but science communication, a public
understanding of science in South Africa and Michael Gastrow, Andre Swan and | looked at what was
done. And it’s not a blank slate as far as the research was concerned. There were surveys undertaken by
the then FESTA organisation and Purus and papers by William Blankley and the HSRC used to have these
surveys now called the SASAS, the social attitudes surveys. South African social attitude surveys and the
precursors to that was the omnibus and the e-pop surveys. So there has been bits of items throughout
and we tried to pull all of that and what we then did, was to say we should just, let’s go ahead on the,
from our own beliefs that this is a very important area, and put in 20 items a year around public
understanding of science into the SASAS instrument and Isaac again supported the last, the 2013 one.
And | think we have been building up a body of research around these areas. It’s not consolidated, it’s not
coherent but, and | think things start off that way and it’s okay. And so | want to share some of the
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findings from the public attitudes of science survey and that will be public and we will give you the overall
bits.

The other study that we undertake at the HSRC and | lead, is the trends in the international maths and
science study and that’s about student achievement in maths and science at the Grade 9 level. For the
advertorials we’ve just produced the report on this and you will find the electronic version is at the HSRC,
it tells the analysis of the TIMSS data. Now, of course TIMSS is traditionally known for about learner
achievement. Now a part of the, in the instruments that they have and part of the background
information, was to find out about learner attitudes to school science and maths. And so we, | want to
reflect on that but then | see there were a few questions around school science. We have some
publications that are directly related to that and again for the DST we’re just about finishing a, the
analysis of the 2013 SASAS instruments, which was science awareness attitudes, and we had a module on
astronomy there. We’ve had a paper, Michael, Andre and myself, in the South African Journal of Science
on public attitudes to science in South Africa and that reflected on the 2011 SASAS, | think. And then
recently we have a paper on attitudes to science and part of the puzzle to improve education and
achievement in, oh, | forgot to put the, it's the Africa Growth Institute, no, it’s Africa Growth Agenda is
the Journal. Yes, sorry, | forgot to put that in there. So we’re building up a body of knowledge to
consolidate our understandings in this area. And as we are building up this, part of the debates that we
are having and that reflects our positions on this debate, is and we use the word science in society, and of
course the word that comes first is the dominant word. Or is it society in science? And | am just going to
raise that and | see Carina has also used the word and Michael, | think, first also, we’ve used the word
bidirection, or this relationship or the dialogical relationship. It is dialogical but it still depends which
word comes first. Scientists would say science comes first and is it science to influence society or does
society also influence the science that is undertaken? So | think that in itself is a debate.

We also when we did the review for SAASTA and said really, we can’t talk about a public understanding.
We actually have publics, because there isn’t a homogeneity in the country and so we need to have this
notion of publics and equally as we develop different strategies of framework, a one-size-fits-all might
not be the appropriate one, and one needs to have an understanding of why you want to do something
and which are the groups that would be involved.

So the kind of nuance and stratified sense of the different publics is important and so if I’'m choosing two,
I’'m choosing the general public or rather not I’'m choosing it, that’s the data we have here, but the
general public through the SASAS instrument and the Grade 9 students who took the TIMSS test as one of
the publics in the country, but it gives you a reflection of something.

So the first thing | want to do is reflect on some of the findings from our public attitudes to science
through the 2013 or through the SASAS module. And I'm not going to go into details with this, but
Thomas | did remember to have two slides on methodology, that’s even before [there is] a question
about methodology. Because it’s important for you to anyway, so SASAS is a public survey, it's a
household survey and that’s undertaken every year and it is administered to 16 years old and above. And
they have various modules in there and in 2013, 2 739 adults participated in the survey. And the data was
stratified, it’s a stratified sample, it is weighted on the census data and in addition to the items above,
public understanding of science, there are background variables of social cultural demographical data.

So we had, this is the 2013, we had 30 or 40 items, 30 items that were there on various aspects but there
is one item which is called the promise reservation index that appears, it’s a, it’s used internationally so
one can also have some comparability with this. But it was, it is a measure that we had a few other times.
So | want to reflect on the public’s views on a couple of items about the promise, that’s the benefits of
science and their reservations and the risks of sciences here.

In this, this is the sort of seven items that constitutes the promise reservation index on the left hand side
by the statements and R is, it is a reservation that they have and P is a promise. We had these, it was
quite serendipitous that we found the data, it had been administered in 1999. So we had a sense of how,
so the top, the top most bar is the ‘99, the second bar is 2010, we had done that and again in 2013. Now
it’s interesting to see how the public views science and what kinds of changes have occurred through
time and then the next question, of course, we need to ask is do we want these attitudes to change?
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What do we want? And | will come back to this point of what does one do after measuring attitudes. This
is one aspect of the measurement, but what do you do thereafter? From the first item it is about two
thirds of them think it’s important for them to know about science in their daily lives. So whatever they
might define science as, | don’t know, but it is still important and there’s still, and | think we need to see
this as a positive. So it’s not a rejection of it.

In the second item you would see that a concern is being expressed that science makes the way of our
lives change too fast. And there’s a big change from ‘99 to the 2011 and it stabilises on 2013. So, of
course, we all experience this in terms of the information technologies and how fast one needs to go. We
depend too much on science and not enough on faith. And again the interesting part is the trend and the
changes. So in 1999, 42% said we depend too much on science and not enough on faith, but the concern
increases in 2013 in that 56% are saying, and if there is a, of course we need to do further studies to see
why this is so, but something has changed in society and the role of religion and faith, etcetera, might be
playing a part in that. Again the benefits of science, number six, the benefits of science are greater than
the harmful effects, 60% of the population thought the benefits were there higher but it drops in 2013 to
half the population. So this is part of the attitudes to science and if my plug-in is going to be around this,
and we come back to this again, is that somewhere within this science engagement strategy and one
thinks about research, we also, as we have various interventions to improve the relationship between
science and the public or the public and science, we have to measure the views of the public about
science and we need to design a national instrument. We’ll have to decide what’s going to be there, and
we have to administer this periodically and again some decisions need to be made, but the empirical
basis for decision-making is very important and this is one modality to do this.

We also asked the population, which of the following science and technology developments are you most
interested in? Not unexpectedly, they were interested in medicine, because it's something that half the
population is interested in, in medicine, because they experience that. And the lowest interest is in
nuclear technology, astronomy. Humanities, | know this is a big concern, they might not, maybe it’s, are
trying to understand what it means. But, for example the astronomy, at first when | looked at that, |
thought wow, there should be a greater interest in astronomy, given either the public relations around
the SKA has not been good enough, but if we look at European countries as well, we found that the levels
of interest on the specialised areas are similar, so it’s not way out on this. But again, if say nuclear power,
I thought that might be more, and as we look to nuclear power, and so how do we then ensure a greater
interest in, or not an interest, awareness, knowledge, so that there is an active citizenry involved in the
decision-making about this.

Another question that we ask is that if we are looking at science engagements and communication, | will
go very quickly over this, because Michael is going to pick up this on this slide as well, because you need
to know how do people access information because if you’re trying to communicate, you need to work
out the channels of communication and of course television and radio are the greatest in the public
spaces, it’s very low at 14%. | mean, public spaces for science engagements are very much urban area
linked, so we need to think about if we’re investing in the public spaces, how to ensure maximum
leverage on it.

We thought it would be very interesting to ask the question as well, for this public what did they think
about science in schools? And remember it’s a population that goes from 16 upwards to everything. The
science | learnt in school has been useful in my daily life, so one third, and the science that | have used in
my job is one third, jobs in science are very interesting. So while they might not have 60%, so there’s still
a certain aura about science and scientific engagements. Studying science will get you a good job, about
half of them and we thought we had to put in this question, science as a career suitable for women and |
think the South African population did well in their responses. We just wanted to test that out.

So that’s the one area about the attitudes to science and our measurement. The other study that | want
to reflect on, is Grade 9 learner attitudes to science and who participated as | said, in the TIMSS study and
it's undertaken every four years. In 2011 we administered the maths and science instrument and
nationally represented 285 schools and close to 12 000 learners in public and independent schools. | am
not going to report on the achievement. You all know we did very poorly and we have come to the
bottom of the pile. I'm going to reflect on the set of items that they asked about attitudes to science and
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there were 21 items, and these 21 items could be clustered into three main areas about enjoyment, and
the set of items on enjoyment refers to the intrinsic motivation, | like it, | enjoy it.

Then there was valuing science and seeing the utility value of science. Will it get me a good job and what
have you? And the self-confidence, how do you feel about learning science? And we wrote this paper
where we tried to look at what were the views about the attitudes to science, but we also wanted to link
it to achievement, given the poor state of science and maths education at the schooling level, and you’ve
mentioned it, and you’ve mentioned it and everybody else mentions the schooling system is the basis for
which you can talk about anything else and we have to get that school a basic education right. And so we
were looking at the relationship. Is there any relationship between attitudes, that’s the non-cognitive and
the cognitive aspects. And | want to reflect on that.

But just as a reality check, just looking at the schooling system pipeline, what we did was if we take 2014
as the matric results last year and there we have about half a million of kids write the Grade 12, and if
you're just sort of trying to work back all things being equal, these people should have started Grade 1 in
2003. And if we look at that pipeline, if in 2003 the system had 1.25 million kids at Grade 1, they would
have been in Grade, if they progress smoothly they would have been in Grade 9 in 2011, and at that
point, this is a crude, crude measures, 1.05 million and then somewhere between Grade 9 and Grade 12,
there is, something happens, 532 000, just over half a million and of those 500 000 or so, and because
we’re interested in kids that will progress to post-school education and training, and you want to look at
those that perform well. 150 000 achieved bachelor passes. And if you start off with your 1.25 million,
150 000 of 1.25 million, you work out the maths, this is your maths test as well to see how well people’s
maths literacy is, what percentage are those that have these bachelors passes to go further?

And also if you look at those bachelor passes there’s a wide variety, it's about 80 000 that pass with over
40% in mathematics and 60 000 with over 40% in physics. Now | know that the requirements at
universities for the science, maths, technology is way above the 40%, but if we do that it just, you won’t
sleep tonight with the numbers, so that gives you a sense of the schooling system pipeline. So the
interest in terms of improving that pipeline, improving at this Grade 12 level, both participation as well as
quality of passes, is what interests us and in terms of looking at that, we’ve looked so much in terms of
the cognitive areas.

There’s lots of work about teachers, how terrible they are, the textbooks, the curriculum, everything else,
and if we look at the emerging literature, it reflects and it refers both to what are the cognitive aspects
about learning, and there’s lots been written there, but there is a non-cognitive dimension as well. The
issues of motivation, attitudes, values, interests, etcetera, in order to produce this desired educational
outcome, and we are sort of pushing the line of we need to concentrate both on the cognitive and the
non-cognitive, as traditionally we only concentrated on the cognitive.

And again if we look at the literature, we don’t know the causal link between the cognitive and the non-
cognitive and at this point it is a bidirection. Is it that people perform well and therefore have good
attitudes? Or is it that they have good attitudes and then try to perform? So that debate is still out in the
open and there isn’t any conclusive evidence around it, but | think that it is important to pursue it. But
what we do know is that the evidence is that these involve both the cognitive and the non-cognitive. But
you could work out a kid’s trajectory by 6, their performance say at Grade 3 level will tell you what their
performance in the schooling system will be throughout. You can, the predictive power of maths
performance at Grade 3 level is very strong to predict what they will do in matric, what they ... want in
matric, what’s their post-school education opportunities, what’s their life opportunities. And it’s very
difficult to play catch-up, unfortunately. | know we try lots of things, we have to keep trying these things.

But somehow the non-cognitive is more amenable to change. So we know that from the literature as
well. And so social policies, if we can sort of get to know more, we can improve the social policies that
focuses on attitudes and could contribute to improving the achievement. These are, I'm not going to read
this, but the 20 items which we had in the instrument to ask their views about science and do you like
science, in general you'll see the enjoyment sector on the top, pretty high, they valued science highly. I'm
glad that this result is low, but their confidence in it is quite low. Because | do think kids need to have
some modesty about what they like and they don’t like. It’s interesting if you look at the international
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literature, how kids, all the kids that performed the poorest, love maths and science the most, value it the
most and the Japanese and the Singaporeans and the Chinese who perform the best, hate it, so | don’t
know which is better, but | mean kids commit suicide. Quickly to say to you we trusted the items to say
what’s their enjoyment value and confidence in maths and science, so enjoyment was at about 41%, their
valuing of both maths and science is quite high, although mathematics three-quarters of the kids saw the
high value and the utility value of mathematics, and lower for science and their confidence levels in terms
of learning it was much lower. Again as Michael says I've got five minutes, it’s important to also look at it
in terms of other countries, and | am not going to do that. And then we looked at what’s the relationship
between the enjoyment value and self-concept by achievement scores? And those that had a high
enjoyment, it appeared, had scored the highest. And valuing, there’s not such a strong relationship
between valuing and achievement. Confidence, those that had high confidence performed better. So that
seems to be a better indicator.

What we then did was to undertake some regression analysis controlling ... schools, etcetera, to say so
what is the effect of enjoying science more on achievement? And found that if we could improve the
enjoyment of science by one scale point, we could increase the achievement, in TIMSS points the total is
about, is 1 000. You can increase your achievement points by 24. Similarly if we could increase self-
confidence, as | said it is bidirectional, so, which comes first? If we increase it by one scale point we can
increase the achievement by ten. In terms of the valuing there wasn’t a relationship impact, it was a
negative relationship. So in terms of looking at both the studies, what are the main points to make here?
| think that South Africa is ready and ripe, but the time to, like we have the various instruments to
measure R&D surveys or achievement, we need some sort of survey that periodically, three years, four
years, five years, | don’t know, but to have some sort of measure of attitudes to science and it’s finding
the appropriate instrument for us. But | think we also need to move beyond the measures and my
particular interest at this point is, how do you change the attitudes? And what does it need to change
attitudes? I’'m looking for social psychologists to work in this area, Cheryl, so | haven’t a clue and I'm
going to talk to you about this, but the only theory | know is Argent and Feinstein and it comes to, it is
quite dated | know, and some people are saying look at identity, but we need to understand better, what
does it take to bring about attitudinal change?

We have, | mean if there is a National Science Week, if there is all these other places, we need to
strengthen those spaces to encourage enjoyment and that might be not only those physical spaces, I'm
always looking in terms of TV and what can I, | mean, the media as a kind of instrument to improve the
enjoyment of science and, yes, for the schooling system again, because our performance is so low and we
have an absolute obligation to ensure that that schooling system is strengthened, not only from a moral
or ethical perspective, but just from the sustainability of the whole systems, but we need to focus on how
to, in a stronger way, to encourage the enjoyment of science and build students’ self-confidence. So |
think, Thomas, as you go to the National Treasury to say we need to make sure kids enjoy the science
more and they are going to ask you so what, enjoyment is not part of National Treasury’s thing, but I'm
giving you the evidence now to say that it does improve achievement. If there is anything that can move
National Treasury to look at their budgets, is does it have an impact on achievement? Alright? Thank you
very much.

PROF KAHN: Well, thank you. That certainly gives one plenty of food for thought. TIMSS is a very
powerful instrument. It’s been deployed in our country over 20 years. Vijay?

DR REDDY: Yes, 1995

PROF KAHN: Yes, so it’'s a 20 year period. There’ve been points where government has declined to
participate. | think we’re back in and we want to learn more about what’s going on. There is also the,
what do you call the thing? The annual assessments?

DR REDDY: The national assessments.

PROF KAHN: ANA, the national assessments and you get very interesting stuff coming out of this which
has a bearing on all forms of literacy. Not just scientific literacy. Maths literacy. We have a subject for the

foreign guests called mathematics literacy whose existence goes some way to explain why there is such a
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small group coming through with the matriculation exemption pass. And we have whole issues around
language literacy. And we do offer instruction, so there is plenty to think about and plenty of questions
for Vijay. Over to you. | see one, | see two, | see three, beg your pardon? And thank you for that. One in
Cape Town. Brilliant, let’s start with Cape Town just to show that we are not prejudiced against my home.
Thank you, go ahead. Introduction? Microphone.

MR X7: At some point in ... or science public interface, we should flag the ... of nine historically
disadvantaged languages. | read that the nine language bureaus have indicated to translate nuclear
physics terminology into all the historically disadvantaged languages, but we surely [unclear 0:32:41] to
the rest of science and in particular there are no science textbooks in school from any grade up to Grade
12 that are translated into the disadvantaged languages.

MS X6: | have no formal science background, so this at times is sort of over my head. Having said that,
thank you so much, Doctor, for your presentation. It’s really insightful to just be reminded of which
science and technology developments kids are most interested in and also to remind us of how the public
view or accesses this information. I'd like to reflect on the Grade 9 student attitudes study that you did
and | think it would be interesting to find out or to note whether these students have been exposed to
any science outreach or science advancement initiatives and then just to find if there’s a link between the
work done by outreach teams and the uptake of science and technology students? Thank you.

MR X8: Just a comment on the composition of attitudes towards science. There is often a search for
reductionist answers from these types of data. For example, are attitudes positive or negative or are they
going up or down, but the more you look the more complex the data is, because it is describing a complex
phenomenon. So attitudes towards science ends up like attitudes towards fire. It's something that can
hurt you. It’s something that can help you. It depends on your level of fire management technology, it
depends on your experience. So in the data at no point do we find something that’s simple or simplistic
or really follows a well-defined pattern. We’re talking about a fragmented set of attitudes that change in
different directions and every country in our international comparison has what we call a different
fingerprint that represents the specific local attitude that vary along a range of dimensions. So | just
wanted to emphasise the complexity of the data and that should be taken into account when it’s used.

DR AUF DER HEYDE: | have got two small methodological questions and then just one observation. There
was one, the questions about the area of interest, climate change and medicine and further down
astronomy. | was wondering whether you ask this as an open-ended question or whether there’s a
checklist, okay, open-ended question. Second one, checklist, okay. Second question was the fact that 66%
of respondents felt science was a career, viable career for women. How did that disaggregate according
to gender? If you happen to know. If you don’t right now, it’s fine. And then just the last point, | did a
back-of-the-envelope calculation once where | calculated the amount of learner hours to which our, to
which all the youth into science and science engagement activities that our Department of Science and
Technology sponsors, calculated the total number of learner hours for which students or scholars, pupils,
are exposed to and | calculated that as a fraction of the total annual hours spent by kids in school. It’s not
even 1%. So, and this is the point I've been at pains in making in the department, that no matter how
effective our interventions are, they are not at scale. They are not going to change the dynamics of the
system. Now this is not an observation that’s meant to discourage anybody. On the contrary. What |
would want you together with the other researchers to start thinking of, is seeing these really as
laboratories. The range of interventions that, Isaac, where has he gone? | don’t know if he’s still here.
He’s outside, Isaac [unclear 0:37:40], to use those to see them as laboratories which we can, as pilots as it
were, where within a constrained environment you might be actually able to develop some causalities
and understand them better. It is probably you’re doing that already, but to really emphasise the point
that they must be seen in that context more, than as system level game changers, which they can’t be.

MR X9: | was very happy when you said that it’s not public. It is publics. But maybe you have done
analysis like Thomas said that one has to go to disaggregate levels. And the barometers that reflect why
certain attitude is being reflected in the aggregate need to be analysed. But your presentation here
doesn’t say anything about publics. That is point number one. Point number two is that, yes, you have
percentages in terms of how many people said X or Y thing which is in favour of science. Now as an
activist, or a policy maker, both, | would be more interested in the attitude of those people whose answer
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is not reflected here. 60% of people say science is good or they are interested in mathematics. But what
is the attitude of those people in terms of whatever response they have given, who are not reflected in
that bar chart? Otherwise it becomes again deficit model analysis.

PROF KAHN: Thank you. | am going to ask Vijay to respond and then we will take a very quick round
because time is pressing. | just want to give you a cheeky answer to your question. And that was
somewhere round about 1994 and the run-up to the first elections, addressing a very large public
meeting arguing for compulsory science and maths in schooling all the way through and a young man
stood up and said we don’t want it because some of us find it difficult. There you are.

DR REDDY: Quick responses. The story about language is a very important one. All | can say for this SASAS
instruments, the instrument is translated into nine or ten languages. It is administered with the nine
languages or ten languages, | can’t remember, Michael. But certainly it’s a challenge in terms of having a
valid instrument because how do you take certain constructs that might be in the English language and
do enough research to find out how a recipient will perceive what you are asking? So that we tried to do.

Let me see if | can remember the questions. The question about the link between outreach, where there
were outreach programmes and performance, we couldn’t do that with TIMSS data because we didn’t
have that, but one of the programmes that the DST and the youth into science strategy supports is the
adopted Dinaledi schools project. And in that data set we’ve got achievement data as well as a list of
interventions, like whether there’s science Olympiads or, you know? And we’re still in the process of
analysing that. But we don’t have that, but those are important questions.

XX’s point was a comment and | just want to emphasise that point, because even in our paper we say it is
about a fingerprint and you’ve got to decide how it’s got to be. Sometimes | forget things as well. Yes, the
areas, it’s a checklist and | think it was a, because therefore, and the checklist, so we didn’t ask for a
single response as well which would force somebody to make decisions on things so he could respond
and that. And, yes, the role of the DST in all of this, and through the youth into science strategy, you are
absolutely right, it's about a laboratory. Because nowhere else are these things happening, of actually
looking at the out-of-school activities. The Department of Basic Education is focused on in-school
activities, curriculum, teachers, textbooks.

And while the DST has the agenda for excellence in science, and | think that there’s no other government
department that is looking about science for the whole public, because the, and it is through initiatives
like going through SAASTA for the public or the out-of-school activities experiments of the youth into
science strategy that | think we can learn far more about all of this, because our position for achievement
depends on both the home and the school. So you cannot leave everything to just the school and the
intervention in the school, so having that broad, so | think the learnings is what to do on the broader one.

I didn’t present all of it, but we try to disaggregate by living standards, measures, age, education, gender,
etcetera, and it’s necessary and both in terms of the SASAS and in terms of the TIMSS. That is there, and |
think if you asked me, Thomas, about gender. Let me see if it is here or not. | can’t remember but it’s
certainly something that, no, we don’t seem to have. | think it shows, there is something in the text here,
but | can look at it there and let you know, but the data sets, again the data sets are all available and |
hope people are interested to undertake further researches.

MR X10: Maybe just before | ask my question, I'd just like to put in a caveat to say that | actually value the
work of SASAS. It seems to me in order to improve the role of science in society, we actually need to
move beyond an exercise in merely reinforcing priorities. We need to challenge our preconceptions
about science in society. So | think with your public attitudes to science, your question and so forth,
perhaps one needs a deeper interrogation of the social connections that people have with science. What
do they, and moving beyond just what they think and feel about science, but also what their
understanding of science is, what do they know about science, but | am not talking here about testing
someone’s knowledge in an 1Q test, but just their perceptions as well. Thank you.
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MR X11: That’s a very fascinating presentation of things. This is just a slightly off-centre question and it’s
quite like my previous one really, is there a radical difference between public attitudes to science and
learners in Grade 9’s attitudes to science, from the attitudes towards learning and knowledge in general?

MS X7: Sitting here | was reminded that in another life | was a methodologist and a social psychologist. So
it’s actually very good for me to be here today. The results that you presented on your first study, |
actually wasn’t that surprised because | think it’s reflective of certain other research results, even though
it maybe have nothing to do with the issue of science and public participation and the public’s knowledge
and understanding of science. The one question or maybe before | come to that, for example the answer
that it showed that it was very high, the issue that the public supported that medicine was important.
Now when Thomas asked about how you collected your data, | mean, you answered that and | would
assume that medicine came out high because the public is understanding the question in relation
possibility to quality and access to health care. The other one that came out very higher with the, from
1999 up until your most recent study, is the public that is seeing or reflecting the fact that faith should be
more important than science. And that mirrors a conservative discourse and ideology that is coughing up
a in a range of these, but for me that is very, very worrying and we need to understand how do we
intervene. You make an important point at the end that these studies are important and | agree with the
issue of social laboratories to assist with the theory and the interventions because the issue of attitudes
and how we understand and measure attitudes, is very, very complex. And 10, 15 years ago within
psychology, in social psychology, there’s all the literature that it's beyond attitudes and it’s about
discourse and ideology. But having said that, | think it’s really important that social scientists and social
psychologists start working with you from the universities to build on theory that will inform our policy
and intervention, because | think that the theory is also lagging behind from psychologists and, not only
psychologists, let’s say social scientists.

The point [made by XXX] is important and | think that is why UKZN, we have embarked on the language
policy in terms of this issue that we have, because it is reflective of that kind of discourse and
intervention. Thank you.

DR REDDY: | don’t necessarily have to respond. | think they were very interesting comments that were
made. | like the idea [mentioned] and the social connections and Michael is developing an instrument
now for a study on public understanding of biotechnology, and | think that is going to be very, the most
critical part of this study is getting the right instrument. You can, and | think, and that’s something in the
next few months, we’re spending a lot of time to validate this instrument and the notion of social
connections is also going to be important in that. In terms of the attitudes of the public .... and one of the
publics that we have there is the 16 to 19 year olds, so we have on each of these items a disaggregation
by age, so one can put that composite set of attitudes and map it against the other one. It is something, |
think what we found is that the attitudes of the younger age are more positive, and it kind of goes
through a dip and as people get older there is again a belief in the science, but the sort of middle years,
and if even education levels, most of these things have a kind of a, that trough at the very young age or
lower education, or no education and very high education have similar kinds of patterns, but for different
reasons.

| think that is, and yes, | really think that this whole, | mean like | said | am a big believer on the SASAS, |
don’t think we have used it enough, but | do think that we need to work far more with social
psychologists and what does this all mean and we have to in terms of undertaking the service, have to
move beyond the measures.

Operational Prospects for Implementation: A Tactical Reflection
Dr Beverly Damonse, Group Executive, Science Advancement, (NRF).

PROF KAHN: ... let’s go to our final input before we go for lunch. We are a little behind time but |

am sure we will manage. Let me introduce to you Dr Beverley Damonse who, among other roles,
was the head of SAASTA for many years before assuming an executive management position in
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the NRF where she could look back at her child perhaps and, Beverley, the floor is yours. Let’s go
for it.

DR DAMONSE: Thank you very much for this opportunity. | think the conversation is going to
swing a little bit now, because when Michael, | think towards the end of last month, maybe
December, contacted me about the session, | said why? You know, | got the hardest part of it.
Because | am part of the group of doctorate students who came through Jonathan Jansen’s
policy study and if there is anything that we knew at the time of the meet is that a disconnect
between policy and practice. And basically that is the situation we find ourselves in. Thomas
talked this morning. Talked to a framework, a strategy as we have it which assumes the most
policy-like interaction in this particular space. How, what you’ve asked me to do, Michael, is to
look at possibly what are the issues of implementation? | don’t have an implementation plan
that | am going to put on the table right now because the level of details might be required in
that and the thinking through of that is at another level. But what | do want to do, realising that
we have this audience here, is to put out some thoughts of where we are thinking and what we
have to think about, what we have to deal with and then hopefully you will be through the
discussions, the ones that start to help us with what we are looking at. Carina this morning had a
very interesting talk and also in abstract, talked about ambitious goals. And if you look at the
cover of this or this slide, introductory slide to my presentation, with ambitious goal than what
is out there, really out and along critically engage and public or publics, as we heard it come up
this morning. And really what that means, how we come back to measure whether this is
actually what we have, are all part of thinking through an implementation and so the gap
between the ambitious goals and the actions that will be put in place to support the journey
towards that ambitious goal is what makes up an implementation process as | understand it, and
| see it as a process. Really not as a concrete, once-off type of plan, paper-based document as it
were.

So | will just really highlight some of these, and one of the starting points and this slide | just
want to put on the table simply to acknowledge that we are not starting from a clean slate. We
have an active engagement community. We have a department that has supported it. We have
communities, we have networks that have been created and this is just a very small reflection of
what is already seen to be a very active community of engagement. Whether it’s in all the
different connotations of the word that was used here, but we are starting from a base that says
there is something going on, just | think as Michael mapped what’s happening in the social
sciences, we can say exactly the same for the science engagement field, that it is an active
community and things have been done and we need to use that as a starting point in moving
forward. Sometimes it’s easier to start from a clean slate, and other times not. But what we
have here is already some significant level of activity and thinking around this particular area of
science engagement. | want to go back to the framework intention. And | am looking at it as |
was asked to from an implementation point of view. What would be the intentional from looking
at the strategy from an implementation point of view? What would we go back to look at as the
intention? And | have listed these as | have seen them and the first was to systematise collective
efforts of multiple role players. And that is exactly what we have. We have multiple role players
working in just about every different part of the system at the issue of engaging with the public
in various ways, but up until now, has not been in any ways clearly systematised. And what the
framework is trying to do is to bring together these different role players in some way that
starts to allow us to measure, allow us to work more effectively, and definitely in line with the
second one is to improve coordination. And | really want to point out at this point that
coordination does not mean centralisation. And that’s important to understand that. Because |
have this conversation with people and they say you’re just trying to get everything under,
create a little fiefdom, as it were, under your godchild, SAASTA. But that coordination is really,
that’s not the thing. Coordination is not centralisation. It’s really how do we start to get
maximum benefit from the system in terms of the science in society interface. And so it’s
important to understand that in your mind don’t conflate coordination with centralisation.

And obviously the next two speak to what we’ve been speaking about all morning, this issue of
encouraging the promotion, the communication and actually fostering this valuable science
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engagement that’s more extensive than one-way communication, but the issue of dialogue, the
issue of critical engagements, these types of things become important and then this one is a
constant criticism that the framework would have to try to address, is to improve the balance in
the portfolio of activities. If anybody knows a lot of what we have been doing in the system in
this area, it’s been seriously geared towards the natural sciences and seriously geared towards
our major technology strategies that we’ve rolled out. So we can very quickly point to a public
understanding of biotechnology, nanotechnology in energy. We are talking directly to something
even more specific. We are talking to fuel cell technology, and so these would be the ones that
have captured the funding and captured the public mind set and captured our attention in terms
of what has been rolled out and always | will get from the social sciences and humanities, so
what about the portfolio of conversations that could be taking place that are so relevant to the
science in society interface and all you do is bring more of? What’s the next thing you’re
bringing? And so this balance in portfolio of activities needs to be addressed as well.

| think you saw some of that in Vijay’s slide as well where she knows that there is these
technologies. There is conversations, there is things around energy and yet the idea of nuclear
sciences, astronomy investment and what you saw, but as you have also heard, there are other
contexts behind that particular analytics as we start to talk about it. And then the framework
starts to talk about enhance collective impact. We have all worked either at your institutional
level, your department level or, we have individual scientists themselves in institutions that are
doing this work unacknowledged, but really doing good work at the coalface, through their
research with their research students into the communities where they are, but there is no way
in which we are able to pool together collective impact, because of the way in which the system,
the funding, the activities themselves are really activity-based as opposed to broader
programmatic, long term thinking and tracking over time.

So the framework intention, as | understand it, has it really been to try and address some of
these kinds of challenges in terms of what we are going to do, going forward? If we look at the
scope. When you, and | called it scope, but when you look at just how broad we intend to work,
all the players that | have mentioned in that particular framework, it goes beyond the DST.
Actually it would be quite neat if it was the DST. And | think, and that’s where we’re, we may be
functioning in that level right now. DST and its entities, it’s still difficult, but it’s manageable.
But you can see that would just cover the first two. And if you go right down, the strategic
partners that are going to be able to help to move beyond this, means that the scope of this
particular framework is fairly broad. And just how deep we go into addressing that is something
that we will work out as we go towards implementation. But you’d have to see that this, when
you start to think about coordination and that word comes up time and time again, just how
possible is it, are we able to coordinate?

My own experience in the NRF in the position | occupy right now is, it’s not so easy to even
coordinate within your own institution and right now | need to coordinate between SAASTA, a
facility in the nuclear sciences, three facilities in biodiversity conservation and environmental
sciences and all of the astronomy agency. And that’s it. For communication and science
engagement in that alone, it’s quite a thing to manage coordination in a meaningful way that
starts to give you collective impact. So this kind of scope in itself is something that we need to
grapple with and we need to see from a national system how we are going to really in some
cases influence, in others fund, in others cajole, in others really just work with people from a
relationship point of view and all of those different mechanisms are going to need to be part of
addressing the scope of this particular framework.

From an enabler’s point of view you would have seen this morning there was talk about some
enablers with a scope like that and those intentions. Part of what was talked about was this
effective coordination started to be brought together and the coordinating body then becomes
the important central core, the access around which much of this can actually be centred.
Adequate funding came up time and time again. We had a meeting last month with some of the
groups that | work with and the first thing they said, so where is the new money coming from?
And we had that this morning as well. Where is the new money coming from? Where will it come
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from? Sometimes there won’t be new money, but we do think that there might be new ways of
working in the existing system as well in addition to new money that would come. And then the
participation, it won’t work if we don’t get the participation of the relevant stakeholders and the
role players and then the establishment of a monitoring and evaluation framework. Because,
these ... colleagues you would also sure have heard the questions that came off the floor are the
questions that sometimes the Minister poses to us when we go and present an annual
performance plan.

So you are doing all this work in science engagement and you have all this money and the matric
results are poor. And we are like, ooh. It’s just not possible for us to be claiming that space. But
that is generally where the thinking and where society’s thinking is around the issue of science
engagement. You must be having some direct influence to science and maths in the classroom
and the next question is, so how many people are in first year university because of the
interventions that we as a department or as a government have rolled out? And making these
direct connections as you have said, is problematic. But it’s a problematic that we have to deal
with and therefore thinking through monitoring and evaluation and the research that needs to
support the work that’s going on, is something that has to be grappled with going forward.

The coordination spoken to, even though it’s one word, coordination, | just wanted to outline
for you what kind, at what levels this coordination is going to be needed. It was said that
SAASTA is the national coordinating body, as it were, and | will speak a little bit about this, so at
a national level you will have a coordinating body, which is in an institution, but at another level
you will start off with what is called intradepartmental coordination. The department out of
which this framework is flowing, is the Department of DST and let me tell you, that if you don’t
have intradepartmental coordination, that is within the Department of Science and Technology
itself, not even outside, the rest of us on the outside of the department are not able to function
effectively because it can sow confusion on the outside, simply because it would depend on who
you speak to, where the money comes from, what you are asked to do, and sometimes in the
past we have actually found ourselves as role players working against each other because of
different messages, of different funding streams, of different ways of working.

So this level of intradepartmental coordination is going to be key in helping this rollout in terms
of the kinds of change, and it is change that we are seeking. Change in the way of thinking,
change in the way of working, change in the way of funding, change in really just thinking
through what we are doing at this particular time. Interdepartmental coordination, currently |
know at SAASTA they work with DST but they also have labour coming in at some stages,
environmental affairs, you have different departments. And if we could get those conversations
going, because each of those departments have their own science awareness, energy has its own
science awareness programmes, communication programmes, water week, all these different
kinds of things, so we could actually coordinate much better at that level.

Intergovernmental coordination between our, we are looking at areas of commonality between
us in terms of both continental programmes and the international agenda and then the
coordination with the science and technology research institutions. We don’t have a mandate in
the higher education institutions, as it were. But the scientists, the researchers are a key part of
this particular framework. In fact without them a lot of what you need falls apart or doesn’t, is
not enabled. Being both the experts, being the communicators, being the interpreters of the
information, they are key to this. And yet the coordination with these science and technology
research institutions is going to be a key component of that. We know that usually when you get
into especially the research institution, your leverage is funding. So if you have funding, then
you have access. But we have got to be able to have access to that expertise irrespective of
whether there is funding or not. And you can see how hard that type of coordination might start
to be.

If | go to each of those four points that | listed, the first was coordination, and under
coordination | have listed those types of coordination, | will just very quickly go to the

coordinating body as it exists at this particular time. Right? As it exists because if you think of
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the role premised for this coordinating body, then you have to think that it’s going to have to
think about its role very significantly. Currently it is a business unit of the National Research
Foundation. Now some people, | certainly see this as a big plus, | mean you have, you are in an
organisation that is directly connected to research in the country, access to researchers, to
universities, to the science and to the workings of that particular system. Somebody else says,
how do you speak outside of NRF? You guys are just too close to the system. It’s kind of the
question | was asking this morning, and so we stand right now as a business unit of the National
Research Foundation. It is funded largely as an implementer of DST projects, largely, there is
some other projects outside of that funding. But largely DST projects and so it’s a high contract
funding base. Contract funding comes with specific objectives on a specific plan and a specific
set of funding attached to it. So quite rigid in that sense. Up until now it has also served a dual
role, both as an implementer and a funder. And some people say how are you referee and player
at the same time? Now these are the kinds of nuances in the system that have developed over
time. Through its development and given the nature of the contracts, earlier years the focus has
been mainly on maths and science education and that’s just where the contracts came from, it’s
where the emphasis was in our system, the early stages of our system. So the larger support was
for maths and science education either in the schools or for learners or career development or
exposure to scientists, etcetera. But really the science communication awareness component is
growing much stronger in recent years. It has its own website and develops websites, resource
production, exhibits, it has infrastructure, project management, and is linked to the national
facilities that remain as big, really good scientific infrastructure throughout the country with
approximately 50 staff, many of them interns, volunteers and administrative staff and actually a
small handful of staff that are directly linked to the content development of actual programmes.

If you look at that and you look at the kinds of intentions of the framework and the scope of the
framework, then you got to know that the business model for this particular entity to become a
true coordinating body has to be rethought. We have to rethink the business model if it’s going
to be able to service the kinds of intentions of this particular framework. And that is important
for us to do and it’s something that we are thinking about and will engage as we go forward. The
funding model, currently if | just look and I’'m just using the NRF, if | look at the NRF we are
divided into five programmes, and if you see programme 2, that’s the one that is in science
engagement and we have 3% of the NRF budget right now. You would have seen that the new
funding formula spoken about this morning says that there may be many sources of funding
going forward, you might get funding through the actual line item science awareness in the
department’s budget submissions to Treasury, there is this top slicing at 4%. Whether it will be
4% or not, but that is what the thinking is right now. Is there top slicing within the DST
themselves, from their own programmes and then are there new approaches to funding outside
of contracts and how do we access public and then private partnerships? These all need to be
engaged going forward.

Market segmentation talks to those many publics and how do you address? It’s not a
homogeneous plan. You don’t draw up a plan that says this is science engagement for 14/15. If
you look at the market segmentation as it stands right now, you are talking to higher education,
you are talking to tertiary institutions, you are talking to communities. You are talking to
industry. You are talking to science communicators. You are talking to policy makers. To the
journalist community themselves, so market segmentation and thinking through the
requirements that arise because of market segmentation is going to be an important point. And
then monitoring evaluation research, | just think your study this morning, Carina, spoke to a
point | had at number 1. We need almost for ourselves to start with an audit. Who is doing what,
how, why? And your framework, your empirical framework, gives us something to think about in
addition to maybe localising it from our own experience of our programmes. | was already doing
some of that categorisation while you were talking and we could do something like that. | think
it’s really good for us to do something because maybe that’s the baseline data we need to start
with considering we are going to move into a first five-year period. The issue of performance
indicators we are struggling with, I'm saying meaningful performance indicators. Right now we
know which numbers, quantitative numbers.
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You heard this morning about a survey instrument, the need for that. Visitor studies are
important. Informal learning, attitudinal studies, long term tracking, media monitoring and
analytics and there also skilled M&E practitioners, people with that thinking, the experience
around, we don’t have a large cohort of people skills within this particular field to drive this kind
of. The thinking right now is to do a phased approach and actually a phased approach in three
different phases, if possible, but even though | say a phased approach, phase one, phase two,
phase three, some can run parallel. There will be intertwining, interlinking, but mostly is if you
very quickly look at that, because | started off saying that we have a system that is active right
now, there is going to be realignment before there is new. | think that is important. And while
we are realigning thinking of what is new and how do we construct data, how do we start to look
at baselines, and then this implementation and obviously consolidation and really at the end this
full-scale performance monitoring and the actual issue of outcomes.

Now we have outcomes and then we have impact. We always asked about impact. But we are
not even capturing inputs and outcomes at this particular stage and that becomes a difficulty for
us. So even though we’re getting there, we need to start thinking about now before we even get
to a phase three. So those are really some of the things. | think we’ve got to change the
conversation in science engagement and using some of the work that you do in customer
centricity. These four points come to mind for me if we’re going to really implement well and
think clearly around change in the conversation. This coordination in the scope of this is really
going to be about silo bridging. We function a lot in silos, as institutions, as departments. You
hear often about silo busting. But really silo busting sometimes is not possible. The intention is
not to bust anything and build something new, it’s trying to, how do we bridge these silos
between all of us and start to make that communication possible.

Besides the bridging we need shared goals. We’re very much on our own organisational or
individual goals right now. The framework starts to bring us towards shared goals. And shared
goals require a certain attitude, right. If we are working to the same thing, if we are thinking
research now, the HSRC is sitting here, they are thinking well that might be a project. | am
thinking | need to be in that conversation, but we need to draw in the people in that research
group, it’s bridges that are being built and shared goals that starts to bring us together.

I think the capability in key areas needs to be developed. All of what we are doing is not possible
in all areas because of resource development. Human resource development and capability. And
then the connection. We spoke about societal connection, connection at various levels. | think if
we don’t make the connection between the partners, and blend the partners’ offerings, instead
of each of us coming to the party with separate offerings, then we’re really not going to address
both intellectual — and it’s a mind thing. It’s intellectual conversation that needs to happen
about the change. Structural organisational architecture sometimes can be a barrier and then
there are emotional barriers. Emotional barriers to my project, my way of doing things. My way
of how the system ran before. | think those are the barriers that need to be addressed if we are
going to move forward to implementation that is long term, but is also going to be meaningful.
Thank you.

PROF KAHN: Thank you very much to Beverley Damonse for your passion, your passion, terrific.
With that sort of energy anything can be solved including answering some questions or
addressing some comments. From the house here at the back, Carina then. Any other offers? |
see one. | see one. Cape Town, anything to add? Nothing in Cape Town. Let’s start then with
you. Thank you.

DR CORTASSA: Hello? Yes? It’s okay. Well, this is a question | was, | wanted to make to Thomas
earlier this morning, but I’d like to make it to you. Which ones do you think would be the critical
points for the implementation of the plan?

PROF KAHN: So our energy levels have declined just a wee bit, so | don’t think the intellectual
levels have declined at all. That can’t happen. Allow me to put one in and stir the pot. There is

one, there are two terms that | haven’t heard mentioned at all. Maybe | have been drifting. The
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one is accountability. Where does accountability feature in the whole science engagement
venture? And the second one is related to that, and it is the whole question of the social
contract between science and society. It’s been implied but it hasn’t been made explicit. So |
would put to the house to think about over lunch. What is the nature of the social contract
between science in society, in contemporary South Africa or Argentina or Chile, or Rwanda, or
Botswana? Who is driving it? It may be explicit, it may be tacit. My assertion is, it’s there and a
failure to recognise it, can prejudice this entire venture that we are engaged in. The sociologists
know a lot about it. The psychologists and the philosophers and it’s not something new. So | put
it to the house to ponder. I’'m not looking specifically at xxx to provide an answer to it, but
personally | think it’s something that we need to think about. And if there is anyone else who
has in interjection, let’s hear on that or anything else.

DR DAMONSE: If | go back to the question, your question of the critical parts, | think if | tell you
that the critical part for me was even before this stage, was actually to get to this stage. We
really, really struggled to get to a point of getting a framework. And not necessarily because of a
lack of will to do it, but allowing the critical issues of understanding the beyond, let’s say,
corporate communication. Beyond organisational reputation, or organisational branding,
etcetera. The whole issue of science in society in itself, whether it’s through the conversation as
a social contract, that in itself was a difficult conversation to have and to drive and champions to
drive it. For a long time this has been on the marginal fringes of the main work, if | could
describe it like that. If | speak of the late Dr Mike Gaylard, for those people who know the
astronomer, he passed away last year. He used to say you do something, he started an
environment where you did outreach under the table. You took, you stole money from, not
stole, but you took money from this budget, and you took money from that and if there was
enough, you would do it. And getting the movement from margins to core conversation has been
the most critical movement for me in terms of where we are right now. And this is a very
different space to a conversation, even in your time Michael, early days at the beginning of
SAASTA, 10, 15 years ago, so | think that’s where the big movement was, and that was critical for
us. Going forward | think things like funding, etcetera, need to be really thought through, but |
think even where those become available, the mind-set around this particular way of working, of
what we want to achieve is going to be, it’s really a different area. Communication, it’'s more
directly connected to hearts, minds, that type of engagement, some level of [unclear 1:26:29],
but other levels of critique and in terms of attitudes, if we’re doing science engagement well,
the attitude should change and they won’t always necessarily change positively. People will
become more sceptical, will ask more questions and may not like what it is we’re putting out
there, but that may be an indicator for success.

So that change, those kinds of changes in terms of how we measure ourselves and, | think, and
how we measure success in this particular field is going to be important. Obviously the question
of impact, | don’t know if we don’t get that right how to measure it, how to tell the story of it. |
understand even in international communities that’s not resolved as yet, but it’s still a question
we have to grapple with and it’s a question that comes to us daily. The accountability, the
accountability up until now is necessarily, we have just spoken about, let’s say business
accountability, which | am almost sure is not the kind of accountability that we are talking
about. And it also links definitely to an understanding of the social contract.

In terms of the nature of the science in society interface up until now, we come from a, in the
democracy in the way of the country developing, we came from a very critical dialogue
engagement, activist, protest type of environment which understood that particular, and we had
some of that in terms of the early boycotts of science, when the international community
boycotted the science in terms of understanding that link. But | think right now, in a lot of the
areas that we worked in, the science in society relationship has been defined by this expert, the
scientists as the expert and then the public or the society as the one who needs to receive, who
needs to be educated, who needs to have something done to them. And that | think is still a
large part which is very different from an activist kind of relationship between science and
society. | could be wrong, but that would be my initial answer between the summing of what I,
what we have had to encounter as this relationship between science and society.
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MR X12: This is just a comment, it is not a request for an answer, but just to reflect on the high
level of difficulty in constructing an M&E framework, just from the conversations today it’s clear
that it will be difficult to apply a logic model or to define a theory of change or for that matter
have a coherent set of outcomes and outputs and what is the impact? That’s a whole bucket of
things to think about. That can be parked on the side for later investigation | think. Difficult one.

PROF KAHN: If | may take the liberty of summing up then. | think what might assist, what Mr X11
is asking about, is for science to develop ways of telling its story that are accurate, reasonable,
believable, understandable. The statistician, Fred Gould, talks about indicators as telling the
story. Well, indicators tell a story, and when you come to this whole messy area of impact, the
political principles in the country, the people, not the principles as vague things, they face this
problem all the time. Their DG comes with proposals, a pressured Minister has to say yes or no,
the DG has to present, or the permanent secretary has to present a convincing argument. Is it
going to be in the form of a return on an investment? Will that convince Cabinet? So there is the
Minister who asks her advisor, what shall | tell Cabinet? Why should we be spending money on
R&D? And the advisor says, well you can do the return on investment calculation, but no one will
believe it. And anyway we know the answers, if it’s health or agriculture, the social return is
enormous. If it’s industry is much smaller because of the risk and so on, so why did you do this,
Minister? Ask your colleagues ‘what did you have for breakfast?” And the Minister wants to
throw the advisor out, says what do you mean? Well, the fact is, Minister, everything on your
plate that you eat is a product of South African agricultural R&D, over a hundred-year period
involving the science institutes, the universities, and agribusiness. It works. That’s where the
value lies. And perhaps these are the kinds of things, if | leave you for lunch, that we need to
think about in our communication strategies.

As things stand, the three most effective organisations for science communication are which?
Name them for me please, in this country? We are standing in one. The CSIR, the second is the
co-host here, the HSRC, and the third is the MRC. Your communication divisions are outstanding.
Whether you tell the truth is another matter. But they’re outstanding and the media love you.
Now there is a message there. And DST is pretty good too, if | may add that. | won’t talk about
the ARC because that would be a conflict of interest. And | won’t talk about the Council for
Geosciences because | think you have a very low profile, and | hear nothing about Mintek these
days. Who is left? SABS? Their brand is continental and the fourth one is the NRF. And they do
pretty well too. Their corporate communication people are smart. They know how to tell the
story. | leave you there. We come back at quarter-to-two. Enjoy lunch. A question in Cape Town
when we want to have lunch? We’re having lunch and we have got vegetarian food as well.

MS X8: | just want to ask, | can see here it’s ... between to coordinate and ... between players like
science centres and science museums and ... facilities and all those players that are already
involved in some way. But what | would like to ask is how is the strategy going to focus to the
broad cadre of scientists, working across all universities, across all disciplines, especially those
who are not in science councils? I'm specifically talking about university-based scientists. How
are we going to mobilise them and get them involved and give them some incentives and some
reason to become part of the strategy of the DST?

DR DAMONSE: | think the thinking, and it’s thinking right now, is exactly through places like the
NRF who fund most of these researchers, or many of these researchers in higher education, is to
think about possible incentives for scientists to get involved in science engagement, through
their research grant or the opportunities to apply for top-up grants, should they have the ability
to construct or be involved in science engagement through their research. So it is using that, and
in there you have already thousands of researchers and masters, doctoral and post doctor
students, so that would be a first call, and we’ve already started to think around those. And then
engaging with the researchers in the centres of excellence and the chairs, which has already
started. So it’s using defined measures that are already in place to access researchers, but just
to now instead of especially their grants which are funded for the research, is to introduce to
that funding for research engagement, but also some kind of training because it’s not
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necessarily assumed that every researcher out there is trained in the type of science
engagement that we are talking about here. Lots of them talk about, okay, | can produce
another brochure or | can, and | know we’re thinking beyond that level. Although that’s
important, but also beyond that level. So our first port of call in terms of our thinking now, is to
use our current funding mechanisms and grants through places like the NRF.

[break]

Science and the South African media: challenges and opportunities for engagement
Dr Michael Gastrow, Senior Research Specialist, ESD, HSRC

PROF KAHN: Allow me to introduce Michael Gastrow of the HSRC who is about four days away from
receiving his doctorate at the award ceremony. That’s a nice way to start. Stretch your arms, you know
it’s the graveyard session, siesta time and all of that. Okay, we are back. Michael, you are going to talk
about your experience and understanding of science in the media. | gave you an intro earlier by talking
about the enormously powerful machines in the science council sector and how well they manipulate the
print media to believe everything they say. They are very, very powerful brands. If the HSRC reports, the
media believes it, if the CSIR says, the media believes it and so does the Minister, and that’s how it goes.
And one must recognise how this is done and you’re going to tell us what you know. Thank you.

DR GASTROW: Thanks, Michael. | see we are on a somewhat diminished post-lunch audience which, it is
still interested and also fine by me because if | say something strange, I'll feel under less pressure about
it. In any case, I’'m going to talk about science in the South African media and relate that to the science
engagement framework we’ve been discussing. But first off I'd like to know by a show of hands, who in
the audience recognises these two characters on the screen? One, two, three, four. Your ten year old
children, and nieces and nephews, given that they have access to the mainstream media, will know these
two characters and they will know some things about them. They’ll know they are both scientists, one is
also an engineer, they’ll know that they are part of a global marketing and media franchise that sells
movies and toys. They’ll know that they are comic book superheroes that have a morally ambivalent
relationship to science, because they both cause huge amounts of damage and also solve problems.
These characters will have influenced their perceptions of what science and technology and engineering
are. For example, the engineer has much more money than the scientist, and this is very clear from the
outset. I'm putting this up because | want to just open up the scope of what we’re talking about when we
talk about science in the media. But, we also have some narrow scope dated that comes from the SASAS,
which we can break down a little bit to try and get a more high resolution understanding of who accesses
what messages through what channels.

So, this is what our data tells us. We asked a nationally representative sample through what channels do
you get access to messages about science, and these are the different channels we asked about. So
firstly, it's very clear television is the main channel. People learn about science mainly through TV.
Secondly radio, then you’ve got the other channels, which play a slightly lesser role, public space is not
featuring too much. Over time there are two main things we can say. Firstly, the internet is growing
rapidly as a source of information and everything else is shrinking. So, for the strategy that means we
focus now on the internet because that’s going to expand. Now we can break it down by demographics
and this is a very clear trend. You don’t often see such nice, neat trends in data, but it’s very clear that
there’s a near linear relationship between age cohorts and access to science messages. Firstly, TV is
predominant across all the cohorts, that’s your top line. No matter what age, the biggest channel for
messages about science is your television. Radio is the second most common across all the cohorts,
accept for the youngest, who use the internet more. That’s a sign of things to come. Now, the younger
cohorts almost entirely have greater access to messages about science across all the channels. So, if
you’re younger, you're getting more out of books, more out of newspapers, more out of TV, more out of
everything, so you’re accessing those messages more. In other words, age is inversely proportional to
science information access. And if you add trend lines to all of these sets of data points, each of them
shows that trend line. Now we can break it down by levels of education. This really shows the effects of
inequality in the system and there are very high levels of variation according to educational level. In other
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words, education is the key to gaining access to media channels that give you information about science.
Firstly, groups of higher levels of education have greater access across all channels. If you’'re better
educated, you get more messages through newspapers, through books, through internet, through public
spaces, you have that access. If you look at the group with no schooling, they use proportionately more
radio and television and have zero access through the internet or public spaces. If you aren’t literate,
there’s some serious obstacles through some of these channels. As education levels increase, there’s
proportionately less reliance on radio and television and access to a more diverse set of channels that
you get your messages through, but major roles with internet, and for books and magazines, for
newspapers. One outlier is other people, because that’s not really a media channel, that’s a space in
which messages are socially constructed. So, that has a different dynamic to the other channels. But it
what it does remind us is in addition to media channels, we need to look at the social construction of
these messages through public conversations and social interactions. How does your social environment
provide these messages and this information? A very similar story is told if you look at LSM, which is a
measure of income and lifestyle, usually used for marketing purposes. And it tells a similar story because
LSM is also related to increased access to channels of science information across the board. So, if you
have more income, you are likely to get more information through the internet, books, newspapers and
it's a steep gradient. So, your access to books, if you're a high LSM, is much higher than if you’re lower
LSM, and the same for the internet, the same for newspapers. The only exception to this is radio, which is
the dominant channel for the lower LSM group. So, if we are targeting the low income sectors of society,
we need to use radio. That emerges clearly from the data. Does the framework and the communication
implementation of it cater for radio to reach such a large group of the population? TV and radio together
are dominant in the medium LSM group and again in the higher LSM group, the high income groups,
there’s more diversity and again the low income sectors of the population have very little access to the
internet or to public spaces, and how does that future in the strategy and how does that feature in the
implementation. So overall, just from the SASAS data, there are clear indicators is that we need to look
demographic variance to inform any communication, priorities and strategies that emerge.

Now, looking specifically at the internet, as a growth area, we need to think about the properties of the
social media. | have only two slices that come from my PhD and this is one of them, to show the impact
that the social media can make. This represents tweets on the Twitter platform over the course of a year
related to the SKA. At the bottom are the different sources of the messages. The blue bars indicate the
number of followers that those sources have, the reddish/purple indicates the number of followers
reached by re-tweets, in other words, the viral propagation of those messages. And there are two things
we can conclude from this. Firstly there’s media integration. So, the same big media corporations release
most of the online social media messages about the SKA and news media messages, News24, Times,
Business Day, etcetera. The second thing is that the SKA had exponentially more re-tweets, more viral
propagation of messages in comparison to the other active sending of messages. In other words over
here, despite a very small number of followers, because of the management of the communication
strategy and the news appeal of the SKA, a significantly greater number of final users were reached
through viral propagation of those messages and that raises the question, how is the management of
social media, given this property, going to be implemented through the framework? Then it’s important
to look at demographics, media dynamics but if we shift into, towards a slightly more humanities terrain
and a media studies terrain, we also need to look at the content of those messages. It’s not enough just
to understand that these are the channels for access to information, but what kind of information and
how are science and technology and engineering framed in those messages? Are they framed in a
constructive way or framed in a way that’s not constructive and what are the details around those
framings? Is the way it’s framed in line with the objectives of the strategy? Is it about having critical
citizens and informed citizens and support for priority science projects, whatever those objectives are? Or
is the framing not in line with that? So from the study of the SKA it became clear that the SKA project was
framed in a particular way that could be measured, if you had the right instrument. So, it became clear
that about a third of the news media articles framed it as a symbol of African science and technology
achievement, from different points of view, so either as an inherently African project, which is mostly
going to be located in Africa in terms of infrastructure, or it positions Africa as part of the global science
and technology community, or some related it to Africa Day, or both in African astronomy, some
compared it to the Football World Cup as this big national prestige event, whatever the angle was, this is
how it was framed by the significant proportion of the media coverage. This prompts us to think about

40



the messages that come out of institutions, out of media institutions and more broadly, and how they
frame and what the broader set of framings that the South African population encounter are.

Now, to combine these two approaches, firstly differently channels and secondly different ways of
framing science, we have some kind of tactical dimensions that we can reflect on when it comes to the
science engagement framework. So, the different channels that | pointed out as having different features
in terms of demographics but each of these channels raises certain questions when it comes to
implementation and when it comes to understanding exactly what kind of messages are coming through.
So, television, that’s our main channel right now, but what information? Is it through the news? Is it
through BBC and National Geographic documentaries? Is it through fiction? For radio, what languages?
What language barriers are being crossed? What modalities? Is it through news on the radio? Is it
through talk shows? Is it through something else? What messages? Newspaper, we return to the issue of
science journalism, which as pointed out in the framework has very constrained capabilities in South
Africa and low levels of news value and all kinds of challenges that need to be addressed. So we need to
look at science journalism capacities and the institutional culture within media organisations.

Like | said earlier, if you look at other people, we need to look at social construction of science, science
issues and then in the category of books and magazines is a very steep gradient against education and it
raises literacy as an issue of access. Also, if we’re looking at books we’re looking at popular culture and
we’re looking at a spread there that we need to understand. Are we talking about popular science
magazines, I'll show some examples, or are we looking at fiction or are we looking possibly at something
else? In the internet is the question of digital divide between the haves and that haves not in terms of
information and through the internet again, the current data doesn’t tell us, are people looking at news?
Are they looking at magazines? Institutional websites, social media? How is all that happening? And
finally public spaces, a feature of the public spaces is that they are a direct mandate of DST entities, so it’s
easier to pull strings, but there’s ongoing research about science centres, libraries, museums and what
the potentials and implementation there is.

So these are some of the examples. Are these the sources of information? Popular science magazines,
popular science journals? What is their role in cultural production and perceptions of science? Are these
the sources? This is a South African science fiction author, she writes about the future dystopian Cape
Town where corporations taking everyone over through using nanotechnology and cell phones, and
there’s a future dystopia in Joburg where all the gangsters have genetically modified sidekick animals, is
this where it’s coming from? How does this frame, these are dystopian visions of science, entering culture
through literary culture. Superhero comics, like in my introductory slide, are part of major international
marketing machines. You speak to the ten year olds in your lives and they will understand who these
characters are and will tell you their life stories and will have been influenced by them. It’s related to the
production of icons. So, South African Elon Musk, who renounced South Africa to some extent because of
apartheid went to America, is an icon of science and engineering on an international scale. How was that
symbol constructed? What does it mean to South Africa? These franchise science fiction marketing
machines create images, children will know who those guys are, and they create impressions of science in
the course of their entry through various channels, whether it’s film, other marketing, television. And
there’s an interesting literature around that that suggests that the public relationship with science is
worked out in these arts contexts as well as in an academic context. We have Chappie, a science fiction
movie set in South Africa where a renegade robot is raised by Die Antwoord. Right, we’re talking insertion
into popular culture of science fiction themes. What is the access? What are the effects? What are the
messages? We’ve got books, science fiction books set in a future South Africa where all western and
northern powers have been wiped out, and only Africa, India and China remain to kind of contest what’s
left. What messages are created? How are they framed? Who accesses them? What are the discourses
that come out of this? And we have the famous District 9 movie which is a way of looking, taking a
science technology lens on issues of inclusion and exclusion and history and there’re discourses to look at
there.

So, looking over this broad swath of considerations, there’s some strategic aspects that we can return to
when looking at these science engagement frameworks. Firstly, if you look back at the strategic aims of
the framework, the media relevant to all of them, so this is a critical point to get right in terms of
implementation. So the mission is to use the most appropriate and innovative means for science
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engagement. So, you need to think a little bit out the box in terms of what messages do we want to get
out, through what channels, how and what are the dynamics in the media environment that will allow
that? Then science centres are currently the core infrastructure for science engagement for the DST.
Perhaps we need to look more closely at the media scope that science centres engage. How science
centres engage with the media. Do they scream science documentaries? Do they have events that link to
the social media? These are questions that we can look at. Then, one of the things that Thomas raised is
that the DST’s resources permit engagement to a small fraction of learners at the moment. One way to
expand that is to have a media strategy that has greater leverage, that accesses more.

Finally, the framing issue must remain on the agenda, so, the framework is to have science, technology,
engineering that’s fun and accessible and appealing and a career. This is an issue of science culture, this is
about how science is positioned within the society and within culture as well as an engagement issue,
and the two are linked. And we’re talking here about Martin Bouwer’s conception of science culture in
the science culture index. The research also suggest some new directions. So, firstly and most obviously
there need to be expanded new technology platforms. There must be greater use of online social media
because that’s the growth area. It must be a public space for user-driven engagement, not one directional
flow of information, it needs to be user-driven, it can be between the public and DST entities or the
public and public sector entities and it might be worthwhile having specialised platforms for controversial
issues, fracking, genetic modifications, nuclear energy, because those are issues where there are major
vested interests that are trying to twist and turn the debate one way or another and having an online
space can only be healthy. Then, even more out the box, we need to think about the mobile
environment, phone apps, the younger generation don’t even use laptops, we need to think a bit more
about that kind of range. Then we need to think specifically about channels and modalities. We have
information about channels, we have much less information about the modalities. So from literature, if
you look at Claassen and van Rooyen and the study that’s been done on South African science journalism
it's very clear that science journalism capacities need to be strengthened. But there’s more that can be
done in the other channels. We need to look at TV and radio as predominant, we need to look at the
internet as an access issue, etcetera, and we need to respond tactically to the demographic features that
each of these channels have and we need research into the modalities that these channels engage in. The
way they frame messages about science, what their sources of information are. On television, are we
talking about messages that come from abroad or are we talking about South African generated
messages? Who is in in control of this information? Where does it come from? We need a better
understanding of all of these issues to really optimally steer a media strategy. We need to think about
using the arts and performing arts, it’s a one-liner in the science engagement framework, we need to
think about what that means and we need to think about working with other parts of the government.
What about the SABC? This is the government’s communication apparatus. What about the National Arts
Council? What about the Department of Arts and Culture?

Finally there’s some new research questions and approaches that we can think about. So, we’re running
our national surveys that gives us longitudinal detail about science media consumption, but there’s more
that we can do. There need to be some media studies and science communication studies that fill in the
blanks about the messages, the modalities, framings, impacts, how it affects discourse in various arenas.
Then if we look back at our Mark Ruffalo and Robert Downy Jr picture, we must recognise that the media
provided role models for scientists. Someone like Elon Musk is a role model for an entire generation of
younger South Africans. How are these framed in a South African context? How are South African science
achievements framed in the media? I've referenced some of that when it came to the SKA as an
achievement at the national level, but, with a better understanding of that, we can include these as
symbols in our communication. What aspects of South African science have taken on that symbolic value
in a discourse? Finally, looking at the different sources and the way in which our communication is
framed. And that is these two guys. Thank you.

PROF KAHN: Well, that was short and very sweet and very entertaining. Thank you very much, Michael
Gastrow. You’ve taken us to 14:25 and the floor is open. Cape Town, are you still alive and well? Would
you like to comment on the media? Nothing in Cape Town. How are we doing in the room here? We're
doing good, someone said “good”, that means you’re alive, okay.
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MR X13: Thanks, Michael. | anticipated some things | wanted to put to our discussions, but let me do it
like this, from the title of our gathering, the role of the social sciences and science engagement and as
someone from the humanities, as you asked me just before your talk, what are you doing here, you're
from the humanities, | just wanted to raise something about that question. Because, a lot of what we’re
talking about, what I’'m wondering about is, how firmly established is it in the higher education and
education system? After all, much of what we’re talking about comes from science studies, something
over the past 50 years or so, with its roots in disciplines which are not really well established in South
Africa, notably the history and philosophy of science or people from Popper and Kuhn to Latour and
numerous others, a whole field of study which I’'m wondering where that exists in South Africa? And it’s
primarily philosophers, it’s primarily historians, it's driven in literary and cultural history particularly
around the rise of science in the 17" century, so much of what we’re discussing here, has a rich history
and is derived from work in the humanities which has a spectral presence here. | mean, yours is the
closest that it’'s come to a full presence in the discussions and | raise that question simply to say that for
what we’re discussing, education is undoubtedly the key but where is education in and around the
disciplines that are discussions in the social sciences, ultimately drawn from, historically speaking?

MS X8: Okay, hello. Can | say Dr? Michael? Thank you so much for this, this is really interesting. | mean,
my domain is media studies and that’s what | did when | studied. | think | need to sort of gather my
thoughts, it’s more a comment that | want to make..... there are two challenges that | face personally on a
day-to-day basis. One is resources and the other one is funding. Resources in terms of human capacity.
We have science advancement outreach people who are more your older generation. So, now you’re
talking about new, innovative, fresh, sort of media and when you speak to the older generation, they say
newspapers. They say advertise if you have to in a magazine, but you get the others on the opposite
spectrum our SKA sort of counterparts, I’'m so jealous of them, because they get a lot of money. And
they’re able to do like the TV and the radio. We get compared to those type of a guy, but we don’t have
resources or the funding. I’'m just putting it out there. Thank you.

DR CORTASSA: Thank you, Michael. You raised the question about how does science handle popular
culture. | have a hypothesis about it. | study social representations of science and technology and | think
science enters popular culture more through social representations than through information because
when people get information that it’s also mediated by the set of images, stereotypes, prejudices, images
of science, scientists, etc. You emphasized in the end of your talking the interests of some perspectives
like framing theory, for instance, older social representation theory to analyse the messages that are
delivered on television, fiction, films, movies, etc. | wanted to commend you that a group of colleagues in
Latin America have developed a set of variables to analyse science on TV because science on TV was one
of the lesson study medium and they are working hard in seeing how is science represented on television,
under which frames and maybe that’s an interesting line of resource to advance in our knowledge of how
the science enter popular culture under the framings and their social representations that are
transmitted through some media like TV, movies, comics, films and some things like that.

MS X9: Thanks for a very, very interesting presentation. | wanted to comment on what Mr XX has said
and | am of the opinion, Michael, that you couldn’t be doing what you’re doing, and I’'m assuming, and |
recognise you as a critical thinker, if you did not, if you were not exposed to Keene and Popper and
[Unclear 0:32:34] at some stage in your career. I've been walking around you today, people say I'm
surprised to see you and I’'m assuming they’re going to say to you I’'m surprised to see you because DVCs
don’t come to spaces like this, we’re too busy managing finances and dealings and all of that, but then |
realise that people are surprised that I’'m here because | head the largest college of humanities in the
country. But that’s why we should be here, so | am hearing what Mr XXX is possibly saying and for me,
when | still was a professor at University of Pretoria, | used to teach theory of science and theory of
knowledge in a course that we used to teach, the masters in research psychologists, but | think it’s a very
relevant question that you’re asking is where is it taught at this stage? It is important for persons and
scholars to be exposed to what you’re mentioning, to be able to emerge as a critical academic or scholar
as Michael is. But my concern is that many universities don’t have the human resources or the capacity or
the knowledge to be able to teach what you are suggesting needs to be taught to be able to have a
presentation like this. And when we’re talking about the next generation of academics, my concern is
that it can’t also just be numbers, we need to start asking, but what are they taught to be able to become
critical thinkers? And we also need to move humanities from beyond the critical thinkers, this older

43



generation that are very good critical thinkers but there’s also a cognitive dissonance between where
they are and where | believe an academic like Dr Gastrow is moving, to move us towards.

DR GASTROW: Thank you for the questions. I'll start with .... the theory of science and the theory of
knowledge is taught right now. The only place to my knowledge, that it’s taught within a programme, is
at CREST, at Stellenbosch. The other place where it’s taught is on-the-job at the HSRC and sometimes you
can learn more that way. But, the direction it’s taken when it comes to looking at science technology and
innovation, is the predominance of an innovation systems approach which comes from economics. So, in
the last five years, the work we’ve done on science technology has been from an economics lens, almost
entirely with the exception of the work on the public understanding of science. It’s about configuring
actors and networks and resources and systems and technological change, and the economic spill-overs
and multipliers that come from — it’s an economics lens, and because there’s been a policy objective for
those projects and those research activities it demands an economics lens. So, that’s my comment on
that.

Restrictions on resources and funding, those are challenges that a lot of entities face, the challenges that
the implementation framework will face, so they are strategic questions. Trying to branch in new media
channels, lobbying for that, building capacity to have that, trying to find the funding, these are all
questions on the table, | guess. For Carina, on the social representations of science and technology and
looking at framing theory, social representation theory, that is definitely something that is on the agenda,
or should be on the agenda to fill in some gaps that exist at the moment. So, | think that’s something we
can take on perhaps in collaboration, or at least we need to look at what’s being done in other countries.
Yes, that’s it.

MR X14: Just a comment that Michael mentioned about, it draws on the field of economics. But perhaps
to be more specific it draws on the field of evolutionary economics which is a field that was developed by
Thorstein Veblen, | think it was in the late 19" century and he doesn’t only draw on economics, he draws
on psychology, anthropology and sociology. So, it’s a very broad church and it’s actually quite, if you look
for this kind of field, you will find it in many departments in South African universities.

DR REDDY: Two comments ..... 20 years ago, | went to those courses at UCT and loved it and they aren’t
there anymore. But of course things change and | want to just bring another dimension into how we look
at, how the research agendas get shaped. One is yes, we reflect on and we must not be proud of being
atheoretical, so, having the theory, but the other thing is that as the domain evolves, for me working,
Michael is part of the programme, it’s to allow younger people who come with the multi-disciplinarity a
space to grow their ideas and shape their ideas and to lead in particular areas. And | think, | recognise
how far | can go and | know no further than that and so, again, the spaces for newly emerging academics
is something that we have to allow these spaces, allow them to grow and develop and to take the fields
further, and that’s a big part of it. The second part of the question, Michael, all the categorisations that
you did there, it’s great, but | imagine that it would appeal more to a middle class audience and doesn’t
exclude anything else but, and | think that one has to, the radio will be in terms of the low income groups,
and what have you. Now the one area, and again | know nothing about it, but | didn’t see it, this notion of
blogging as a sort of communication tool. Now, of course it’s not only the technology of blogging or the
channel of blogging, but who blogs and | know, Carina, we’re talking about not getting, the difficulty in
getting the scientists into physical spaces to engage with others, but can we encourage them to sort of
lead some blogging? Because it doesn’t takes them away from their desks and that they write the
messages, because when it gets translated a few times on it gets changed and how do we encourage that
kind of communication? And in particular, | would like scientists to sort of blog about the importance of
schooling and how their ideas got shaped in schools and to use that as a kind of way to inspire and
encourage kids to see that schooling is a sexy and exciting place and not a heavy kind of place.

MR X15: Just kind of follows on from that, | think, but one way of thinking about how to get people
engaged in science is that we need some projects which will have a simple side and a complex academic
side and those projects are very simply projects of intellectual biography. Why do people become
scientists? What were their role-models? What was their education? What images of science led them
into science? In putting those biographies out there, you create a kind of buzz about science. Steven
Hawking studies an extremely obscure subject and yet there’s a new film, he’s one of the most famous

44



intellectuals in the world, there’s a role for biography in this, which is absolutely crucial. Why | say it has
two sides, one side is like the blogging, it’s like an accessible journalistic radio, TV, film, documentary
popular form, but the other side of that, if we’re in the higher education system, is the complexity of
intellectual history in a country as fractured as South Africa, which has really significant academic
historical philosophical dimensions. Those dimensions are essential to this project, just as much as the
quantitative things we’re talking about as well. So, that’s just like a concrete recommendation is that one
thing that is a means to this end is a project of intellectual biography. But it needs to have not just a
journalistic side, but a higher education side which some of us are wondering, how well equipped are we
as a higher education system to do that kind of work?

MS X9: Okay, | just wanted to maybe comment on the gentleman who spoke about the role of sociology
of science and philosophy of science. I've certainly become convinced, more than ever, about the
importance of social sciences in public science engagement and the need for more collaboration between
social scientists and other disciplines in this field. As Michael pointed out, there is a programme of course
at CREST at Stellenbosch University where students can study philosophy of science and sociology of
science combined with science communication. But | also just wanted to add that in an online course that
we’re currently offering in science communication, we’ve got students from social science backgrounds
and it’s been absolutely eye-opening how they have enriched the conversation about creative ways to
communicate science, understanding how people learn, what persuasive communication really is about,
understanding the context for science communication and also the different techniques in science
communication. | really think that this is a theme, the whole theme of today is the role of social sciences
and this is something that we really need to think about. How are we going to get natural scientists and
engineers to work together with social scientists in future, on public science engagement?

MR X16: Yes, | just want to say | agree very much with the comment about the Steven Hawking movie,
it's extremely well-done but other dimensions to think about are, believe it or not, soapies on TV, late
afternoon. | remember when | was lecturing in Soweto, | was totally flabbergasted at how many people
wanted to be home early from the geography practical so that they could watch Sewende Laan, or
whatever it was, Generations. | do know about some health NGOs that put messages into those soapies
very effectively and it just totally popularises issues that people would never otherwise think about.
Another example is a friend of mine, David Block, you may have heard of him, he is an astronomer, he
does a regular feature on an internet based radio run by, what’s the guy’s name? Gareth Cliff, he used to
be on Radio 5 or whatever, very popular. So there are multiple possibilities there.

MR X17: | particularly enjoyed your slide and your analyses in terms of the different media channels and
the way you have broken it down by education and LSM and all that, it was really good. Did you at any
point look at the, what would you call it? An investment of trust that the public has in certain channels or
certain communication channels? My concern is not around the volume of communication and the types
of channels, but who is behind that and the critical, the aspect of critical thinking that the public needs to
develop in order to understand and evaluate the information coming their way. | mean, key here would
be, there were a number of documentaries or what they now call them, mockumentaries on Animal
Planet, with that detailed, lots of information that was, well, | don’t think there’s bad information, | just
think there is inaccurate information. If you look at some of that and the way information spreads virally
across the internet and people invest a lot of trust in the internet, has your research in any way touched
on those subjects?

DR GASTROW: Right, I'll go through those questions. ....Some of the channels that are usable and a lot of
the channels are only relevant for middle class and the tiny one-percenters, for example the internet and
books. What about the much larger set of South Africans that formed a lower LSM. This is why radio must
be a serious priority. From our indication, it’s likely to reach a bigger public than all the other messages,
especially in the low income demographics where I'm assuming we really want to make an impact. Then
in terms of blogging and other social media, now the frame of reference is a very heterogeneous set of
platforms on the social media of which blogging is one manifestation, but the new manifestations crop of
faster that | can really keep track of, so there’s Twitter and Instagram and Facebook and comments on
institutional websites where trolls come in and trolls troll the trolls and it gets out of hand. It’s evolving
very, very rapidly. So it’s about getting the expertise to get a handle on that evolution and using that.
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Then ... the ideas of an intellectual biography and I really fully agree with that as an avenue for research. |
think it’s qualitative work like that that can put us on firmer footing on a number of ways, firmer
theoretical footing and firmer empirical footing because our surveys and even a media analysis can only
tell us so much, it can give us a quantitative picture, it can give us correlations between different kind of
things, but it doesn’t give us rich qualitative information about the kinds of causal mechanisms that can
connect social construction of science attitudes towards eventually actually becoming a scientist and
feeding back into the system and | think that’s a very promising avenue.

Then X and Y raised questions of different channels and these are all, this is a wide-open debate, so TV
soapies, sure, there are spaces for messages. If we look at trust in different channels, that’s a serious
issue. | was going to say earlier to Carina, if we’re looking at TV, we can look at DStv and SABC, who do
you distrust more, big corporations of the government? It’s kind of a neck-and-neck race there. So, all of
these questions are valid and they’re all part of the research agenda as far as | can see, but | think the
issue of intellectual biography is something where we don’t have much depth in the HSRC to tackle, so
we would need some collaborative work.

Discussion and the way forward: reflections on the role of the social sciences in science

engagement
Prof Michael Kahn, University of Stellenbosch

PROF KAHN: ..... What | would like to do is to ask Vijay and Carina to come and sit in front, join
us here at the front, and Vijay, Nkosi made inputs, Temba at the back, Temba Masilela? You’ve
been very quiet and you are a man with a lot of journalistic experience. Would you like to join us
or not? He prefers to be excused, okay. So you’re leaving it to me? ..... I'm going to kick off
where Michael Gastrow took us to, Michael took a very gentle sideswipe at system of innovation
thinking and because | came into this process rather late, I’ve had to construct some thoughts
on the fly, that’s why I’ve been playing with the laptop, and | thought | would start with this
depiction of a system of innovation that speaks not to triple Helix but quadruple Helix, and the
four major components, the one is missing today from this room, business, higher education,
government and civil society and the way | construct the diagram is to place civil society at the
centre. This particular depiction comes out of a piece of writing | did trying to understand the
relationship between social entrepreneurship and [silence 0:54:21- 0:54:21]. | honed in on the
HIV/AIDS story. Note carefully, | say HIV/AIDS. I’'m not a government hack who says HIV and
AIDS, | stick to the original story, the original storyline. I’'m very pleased that the framework
document we’ve seen acknowledges the HIV/AIDS catastrophe. It’s rare to see that in
government documents. Now what’s the relevance here? The argument of what I've written
elsewhere is to claim that what the TAC could do depended critically not just on itself and its
communication and engagement skills but also on the fact that we have a functioning system of
innovation. That’s the link. The TAC success is very strongly around its ability to engage and
communicate and to work with various allies. There’s another dimension which | will come to a
little bit later. So, there are three slides here which | hope will assist some of our thinking.

The second is just a bit of a repeat of where | started the day, social sciences, R&D, is consistent
with the size of the sector, it underpins the services sector and that is the sector that has grown
consistently in South Africa for the past 30 years. When you talk about 2% growth, it’s because
the services sector is responsible for that. The others have been in declining, manufacturing,
mining and agriculture too, and the fact of our global brands. That’s all driven by the marketing
people, the financial gurus, that social science work, it’s business science, it’s not heavy duty
R&D, so, SSH R&D matters. Now the third bullet point is something | would like to give to you as
a take-away. It’s an argument that pre-1994 we had a social contract which on the one side was
science working for its paymaster, and that is not to suggest that science was a uniform hold, it
was not, because the government of the day was quite content for scientists to carry on doing
their own thing. So, that’s where you get the embarrassment. It wasn’t embarrassment of the
world’s first human heart transplant. The National Party government actually didn’t know what
to do with it. | mean, for heaven’s sake! It was a renegade Afrikaner putting a brown heart into a
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Jew. | mean, you couldn’t have a worse combination than that. It was a PR nightmare. So,
Christiaan Barnard, well, wie is hy? Who is he? What do we do with him? You can’t wish it away.
But that agenda was “own science”, it was not driven by the state and the combination you get
there is, what | argue, “own science” and it’s deliberately in inverted commas, because in those
days there were something called “own affairs”, which basically meant we white people run the
place and you darkies just tag along, own affairs. In Afrikaans, “eie sake”, own business. So, | call
it “own science” just to take a poke at the past plus science for the apartheid war, that’s
everything from nuclear weapons to artillery and biological and chemical warfare and food
security and wood security and all other kinds of security.

In that time already, fourth point, our spend on basic R&D as a percentage of the total spend,
was very, very high given our state of national development. Comparisons: Korea had a similar
state of development and it was spending 5% of its total on basic R&D. We are way behind Korea
today and what are we spending, 25%? It’s incredibly high. Korea spent its money on applied
science and development, we’re spending our money on basic research. Why? Because we know
we’re better than everybody else or something like that. My argument would be that today the
social contract still walks on two legs and the two legs are own science — “don’t you tell me what
| must research, | am a researcher, I’'m a scientist, | do what | want to do”, and the flipside,
instead of science for apartheid, is big science. Do | have to spell out what big science is? | think
we know. Big science is sexy. It gets media attention, it makes us look good. It, to quote
someone famous, “tells a good story, we hope.” The South Africans in the room know what I'm
referring to. So, the big question then is, if this is correct, if we have own science and big
science, is this consistent with the big messages we’re giving in the national development plan?
Are there disjunctures in what we do and what we say? My argument is, this forms part of the
science engagement debate.

Next one, understanding the community of scientists. I’'m grateful to XX for speaking about some
of the intellectual giants of evolutionary economics. One of them, of course, is Dick Nelson, the
attribution at the foot there, and | stole this out of a paper by Roberto Mazzoleni and Richard R.
Nelson (Public research institutions and economic catch-up. Research Policy 36 (2007) 1512-1528). We need
to look at our institutions, what they represent and how they work and before you read it
quickly, let’s just go back to that one. When we in the room talk about science engagement, who
are we?

We are pretty much here, here and here. Who are we talking to, who are we trying to engage
with? It’s here, who are we trying to engage with? Are we engaging with one another? So that’s
internationalisation of higher education. Are we engaging with government to try and get money
out of them? Are we engaging with business to solve their problems? Do we even know what
their problems are or are we really just living in our own little backyards? And then there’s civil
society. Are we engaging with civil society? Let me give you a beautiful example. Sitting in
listening to a discussion in the portfolio committee on science and technology and one of the
members says to the speaker who is talking about S&T, “Can you explain why it is, when | go
back to my constituency in Limpopo things always look the same. There’s no running water,
there’s this problem and that problem.” And the place goes silent. And the presenter thinks and
says, “Well, honourable member, that’s a very political question and I’m an official, | don’t know
if | can give a political answer.” And the member says, “No, please, go ahead. Of course you can.
Of course you can.” And so the reply comes, “Honourable member, it’s not a poverty of
technology, it’s a poverty of politics.” So, there’s that whole dimension here hidden inside this,
it’s all the political processes, you can communicate as much as you want, but if there’'s a
disjuncture and a misalighment with the political messages, it ain’t going to get feet.

So, here is Mazzoleni and Nelson talking about the interests of the science community itself,
that goes back to own science. We see it very strongly. I’'m not knocking CSIR in particular, we
see the highly effective machines that, | promise you, watch my lips, in August this year there
will be a big announcement from CSIR about something new and wonderful and there will be an
even bigger one from the MRC that will have shock value. It will be, generally speaking, about
the behaviour of bad men, because that guarantees you a newspaper black-out. And that shows
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how important the MRC is to us and therefore they will get their money for the next year. So,
here is a message to think very critically about the self-interest of the scientific community.
When we want to talk science engagement you have to factor that one in, because you’re not
dealing with a neutral entity. It’s a living thing and it means a lot to the people who are
benefiting from it. And then the last one, this came as a surprise to a lot of people. It was a little
study done for ICSU, International Council of Scientific Unions, who were doing a comparison of
the ways that different countries obtain their scientific advice and the question was put to
somebody, that happens to be me, “Can you write us four pages very quickly? We need it
tomorrow morning. How do we get scientific advice in South Africa?” And if | could quickly cover
it up? And | ask you, you might say, well, it comes from NACI, the National Advisory Council on
Innovation.

It turns out that we have a highly centralised and decentralised system. And the way that
government right to this very day, obtained science advice which is part of the science
engagement, is quite well developed, but not in a coordinated way. So, all the departments of
government request advice from time to time, there are calls for advice, there are calls for
public responses, there are even tenders. And this advice now comes from hundreds of
institutions, | should have put on there, | was typing this now, | should have put on there “and
individuals”, the institutions, the science councils, the water research commission, marine and
coastal management, or whatever it’s called today, the weather service. We all know these
people, they’re the museums, scientific services. Then there’re all the associations, there are
hundreds of industry associations who have something to say. Carina made mention of
Argentina and GM. We in South Africa are in the top three of GM crops employment, soya,
you’re number one. Yes, so you win. Soya, wheat and maize, but not hops, we don’t do GM hops
because the beer drinkers won’t allow you to and guess what, we don’t do GM potatoes because
the small growers have been told, if you cannot certify that your potatoes are GM free, we can’t
sell them to McCain for chips, for export and they want that certification that cost too much
money, so there’s no GM work on potatoes going on in South Africa and we do GM [unclear
1:05:31] as well.

How does that — what did | do? Sorry. Where do | get recent? | need my last slide. It’s there,
okay. Got it, got it. It’s okay. The advice flows from hundreds of points, the learned associations,
learned bodies, it’s both spontaneous and solicited. Ultimately the public is the watchdog and
the public needs to be empowered to do that, I’ve mentioned the difficulty of coordination and
where you see this advice really at work, is when there are national risks and it flows very, very
well. So, this is all part for me of some of the things that perhaps have not been included in
today’s discussion, so, as | said, | will always abuse being a Chair and add some in. I’'m not quite
finished. Over lunch | was discussing with somebody about this idea of ring fencing. In many
northern countries, large science projects by degree, by regulation, have to have a certain
percentage for monitoring and evaluation and a certain percentage for communication, whether
it’s 1%, 1%, it’s built into the budget, you have to do it, you will be judged on it. So, that gets rid
of that one. Then, Mr XX was talking about TV and soapies. What you probably.... remember, but
you’re probably the only one because I’d even forgotten. We had a very, very creative TV series
using puppet characters to popularise science in the ‘90s and the company that put it together,
who did the production, are world famous, it’s the Handspring Puppet Company. The idiot who
came with the suggestion to begin with, is talking to you now. So, | started it and it then went
into the hands of professional script writers and | moved aside and | won’t say anything more
about that. So, we’ve been there, tried that and done that. I’'m not sure what evaluations you
can find on Spider’s Place, as it was called, but it is worth looking into. Michael, this is your
stuff, this is real media at work. And then the last one is not scientific literacy per se. We have a
quite creative junior high science curriculum except for the fact that in order to bow down to
interests, it is silent on something called evolution. And .... Mr XX, | would love you to ask
Professor Block for the dates that the universe started, because you will not get the answer that
is generally current in the scientific community, it will probably be around 5 411 years or so.
[correction... he is comfortable with 14 billion years] .... Is he? Then he’s shifted. I'm pleased to
hear it. The last one is math literacy. We have a very creative math literacy curriculum. This is
really for our guests to key into and maybe some in the room as well. Math literacy was not part
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of the original education policy proposals of 1994. It came from somewhere else, | think it’s an
import from an underdeveloped country called Australia and it’s good in principle. | know a lot
about it because | tutored a young lady who has done grade 10, 11, 12, so I’'ve seen it in the
house. And the engagement with everyday maths is great. The principle behind it is great. The
killing factor.... is language because the language level demand for math literacy is the same as
for first language learners and if you have a problem with the English language, and your teacher
has a problem with the English language, you are lost, it’s not going to work. It ain’t gonna fly.
And just to end my little input, | give this parody, in math, in conventional math class, you get
the question six minus one equals, okay, we all know the answer to that. In a math literacy class,
you will get the following: A farmer in a deep rural area observes six crows on her fence. She
takes a shotgun and fires a warning shot into the ground, no, at the fence. One crow is killed,
how many are left on the fence? .... None, but the correct answer is five.

And | can offer you a challenge, go and Google up the math literacy exam papers and Google up
a math subject paper for the same grade and then put it through Word count, and you will be
shocked. The average math lit paper is 2 000 words long, the average math paper about 500. So,
what are we testing? And is this part of science engagement? So, I’ve said a bit too much, got rid
of a few pet ideas and the house is now open. Cape Town, if you’re still with us or anyone else,
you can put any question you like, you can offer any opinion you want, you can address it to
someone or no-one and we’ll do our best to stay with you. Thank you. Thank you.

PROF LE MAREC: Thank you for all the very interesting issues. | was wondering if the circles
about, with whom do we engage, do we engage universities, with government to get more
money for, with business, because business is like a powerful part of societies, and there is also
another power, very strong | think in Europe but the worst medias because they rule for their
own issues, they get some autonomy in their interest and | think that all profession of
communication, industry of communication, economy of communication, we can ask also with
whom do they engage when they make something about science, telling that they are doing it
for society or for promoting science, etcetera. So, | wanted to, your point of view.

PROF KAHN: It’s a good observation. This is an extract which should be in a bigger picture. One
should really have a cloud around it and the cloud would include the world system, you can
include culture, it could include the legal system, the macroeconomic system and | would put
the media in the same cloud, so this sits inside that bigger hole.

MR X17: Thanks. | see a lot of parallels between the discourse on science engagement and the
discourse on community engagement in higher education. | seem to remember, when the
council of higher education introduced community engagement as a reporting requirement from
universities and many universities obviously found community engagement, although it’s a third
mission but very much a Cinderella mission. All the universities went into kind of a state, they
started to create these community engagement officers, there was a South African higher
education community engagement forum that was created as well. After that we were all under
the impression that community engagement was going to be deeply embedded in the
universities. It was actually going to be interconnected with research and teaching as well. But
when you speak to people that work in that space now, you find that since the hoo-hah is over,
the dust is settled, community engagement is still largely a Cinderella mission, largely
underfunded and there’s very little work that’s going on there. My fear also now, with science
engagement, how do we ensure that there is substance behind it, that it doesn’t just become a
rhetorical device, that it really becomes entrenched in any institutions and it’s integrated with
the work of research as well and teaching as well. This is something to think about, | mean, for
those people who are interested in this, science engagement, higher education, community
engagement, these things are ripe for [unclear 1:16:19] discourse analyses.

DR CORTASSA: Well, the last question is very interesting. How to make science engagement
more than a rhetorical device. Well, it was ... was something | questioned during the study |
presented this morning. | think we have to look it more carefully to actors. Usually we have
focused in our studies of public understanding of science and science communication two main
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agents, the public perceptions and the media performances and | think that for science
engagement to be more than a rhetorical device, we should analyse it and engage the other two
communities. It’s a scientific community, first of all, and then the governmental areas. We need
the governmental areas to drive the process and we need the scientific community to give it
content. So, | think that science, in this way, | think that science engagement could be more than
a rhetorical device with the compromise of those sectors or those actors with the process,
because unless we count on them, we count on the scientific community and unless we count on
the governmental funds, basically that’s why we need to have done ... found some coordination
and things like that. | think we’ll stay at the level of the rhetorical device and a discussion in the
scientific community off the field.

DR REDDY: It raises the interesting question that if we’re involved in science engagements,
whose interests are served? And | think we need to grapple and problematise that. | mean, there
is no innocence in all of this and | think we need to recognise that, and if the pharmaceutical
companies translating its research and communicating its research, it’s not only for the purposes
of knowledge transmission. And when you asked that question it reminded of looking at history,
so for the people of the humanities, it’s important. I'm just thinking, Michael, some of the
numbers in the data | would have forgotten, but why is this issue about public understanding of
science, science engagement important? | think the scientists were quite happy working on their
own and let society do its thing and listen to the science and the impetus for all of this came
with the space race in 1959, that’s the Russians sent Laika to space and through that startling
event for the US, it was about, now how do we get more money for science or space research?
And if you want to get money and you have an electorate, so you need to educate, | mean,
that’s the deficit model, you need to educate the electorate about these important
developments. And looking at this debate historically, the initial part was to inform the
electorate about what we are doing so that when they vote, they vote these kinds of things. Of
course the debate has shifted, public understanding, the scientific literacy public understanding
of science, science in society kind of debate, when now it’s a more dialogical relationship. So, |
think a short answer to your question would it be, how would we ensure that it is just not a
rhetorical segment, it’s about, how do we get an active citizenry? And there must be a demand
for information and it’s about, and with the critical actors citizenry of the constant evaluation of
this information because it’s not necessary. Yes, | mean, depending on who’s providing the
information, it could be for, you just don’t accept it in one way. So, the demand for information
has to be there, | think.

DR GASTROW: Thanks for the last questions. Firstly in terms of the interests that are served by
science communications, it’s an important topic obviously and something that needs to be
thought through, it hasn’t been fully discussed, but it’s been alluded to and there needs to be
some scenario planning for this. For example, say the framework creates an online platform for
discussion of controversial issues and they come on the table and say you have fracking. Now,
the DST’s principals might have political instructions that we are in favour of fracking. What
happens if the public discourse comes out against it? What’s the response? How do you manage
the situation where your political principals say we are going nuclear, maybe in favour, what
happens with the? How do you manage that ... and from a media point of view? So there’s ... or
controversy situations that you have in these difference scenarios and have stable responses to
them.

We're just closing out [unclear 1:22:41] Africa for the IDRC, [unclear 1:22:44] university
community engagements in countries, and there’s some findings that are emerging that are
salient. So, as you said, it’s largely underfunded but there are factors that you can identify that
are drivers in the absence of funding, there’s some factors. One is individual champions. So,
there might be an academic that is passionate about a cause, a community leader that is set on
leading, if they connect, something emerges at a time, etcetera, and another one is looking at
the motivations of academics. If they can get academic benefit from it, if they can get an arena
for post-graduate research, if they can get inputs to research that leads to publications and
conferences and field building, then they are motivated to participate, and they’re drivers from
the community point of view. So, the point s, if we’re looking at science communication, science
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engagement as a potential risk of falling into being a rhetorical device, we need to look at what
are the drivers, what would motivate the scientists, what would motivate the communicators,
etcetera, and try and understand more detail about those drivers.

MR X18: | would just like to throw an elephant into the room, if | may. With the role of the social
sciences in science engagement, is this western science engagement? | mean, something on
which we haven’t talked about is a kind of, you were talking about some contradictions just
now, but we haven’t really talked about, are there conflicts between the commitment to
indigenous knowledge and the projective western science?

MR X19: ... probably 10 years ago and one of the papers that | wrote from that data pertained to
values and beliefs, and South Africa is a very conservative society. Probably between 70% and
90% are opposed to abortion, opposed to same sex relationships, are in favour of the death
penalty, etcetera, and one needs to take these things into account when you’re communicating
innovative technological things that might be offensive to people’s beliefs and values. And there
needs to be a respect, for example, a respect between people who are believers, religious
believers and look for compatibilities, for example, between evolution and creation, those types
of debates, rather than just imposing things and offending people and switching them off. Just a
point to bear in mind that South Africa is way behind Europe, for example, in terms of liberal
thought.

DR GASTROW: Thank you for the last minute animals. This is raising a number of issues with such
a short amount of time, but I’'ll keep the thoughts short. Firstly, studying the public engagement
with science is like being on an island in the sea surrounded by sharks, because as soon as you
push your theoretical boundary too far, you end of getting eaten. This is related to [the] earlier
comment on the difference between science technology and engineering. Because if you start
off with science, and you push your theoretical boundaries, you end up either taking a
relativistic position, which is problematic, or you take a position where a western science and a
scientific method are epistemologically acceptable and others aren’t. In the matter where you
try and manoeuvre, you’re going to hit some kind of problem. So, firstly, one has to kind of find
a middle ground between all these different decisions and | think one option is to try and avoid
having a normative starting point that says western science is your good position and IKS is now
an alternative or less valued position. We have to aim to rather be descriptive as a starting point
and then practical as an end point. But it’s true that if you ask too many questions, you run out
of answers pretty quickly. For example .... you have to treat science technology and engineering
differently, it’s inherently true because when you talk about science, we’re talking about
epistemological questions and boundaries to our definitions and to the kind of concepts we use.
And the doubts that are raised and the questions that are raised are, why is our indigenous
knowledge not valid? Why is western knowledge valid, etcetera, and when you look at
technology, it’s are the genetically modified foods safe? Apparently someone in Spain died by
eating a tomato because he had a fish allergy. These are questions, is nuclear energy in the long
run good or bad? Is fracking good or bad? These are technology questions and they’re different
questions with different problems and different solutions. So, | think those kinds of issues are ...
also be on the agenda.

MS X10: | suppose I'm not in the position that you’ve got a dichotomy between IKS and western
science, whatever that might be. And | think that it’s far more integrated and | think, | might get
this wrong, but in India there isn’t this thing as a debate of an either or, it is far more fluid and,
between these knowledge systems because if you look at purpose. And | think, for me, the
helpful bridge and looking at these, is actually the history of science and very much, if you look
at the history of the physics constructs or so, so they give a great deal of help in terms of how to
see what knowledge is being produced, what’s at the local level, what’s at the universal level
and so those are more helpful hangers in terms of having the debate rather than the IKS is for
some poor area, | mean, and the western science is the one to aspire to. Similarly, picking up on
XX’s point, | have less of a view that if the South African attitudes are 70% are against abortion
or believe in creation or so, that one should take a value position and if western communities,
which you call liberal, is a different point. This is the fingerprint of the South African attitudes to
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whatever it is and the question is, if one thinks that you want to change something towards
abortion and of course, that’s a value position, then how do you, or what should you do, but I
would not set up the South African position as something that’s got be changed because
European countries have this or so. And that the attitudes are the attitudes, and this is our
society and this our context and | would rather approach the debate from, so what is the, as
Michael reminded us, what is the South African imprint or fingerprint? How do they feel about
things in a less value-laden position?

PROF KAHN: Thank you. | think we should thank our impromptu panel for giving us a good
closing session. Vijay, you're going to do the closing on us. Thank you very much. | ask your
forbearance, I’ve got a plane to catch. I’'m going to run.

DR REDDY: Okay, but before you go, then give me 30 seconds. Sorry, we’re all out to planes, and
it’s not so much getting the plane it’s getting the traffic on this R21 that I'm mildly nervous
about, that’s there. I'll keep mine to a total of three minutes. | thought, at first | was going to
say, Michael, | wouldn’t do this session, you do it, but | think it’s important that | do the final
comments and the thank you. This has been an amazing day. | sometimes get [unclear 1:32:08]
and | come into sessions where there’s a whole day workshop, rather sceptical, thinking oh my
God, | could have been writing two lines of a paper on this whole day’s time. | thoroughly
enjoyed the discussions, the debates, the presentations and so | think it was a very good day. I'd
like to use this opportunity to, a couple of thanks. Firstly to the Department of Science and
Technology and I'll get the whole thing wrong, it’s a science dialogue, whatever the series is
called, Temba? | think it’s the collaboration between the DST and the HSRC and with the DST
playing a strong role. So, thank you very much firstly to the DST for the support on this. I’d like
to thank RIAU, the Research Impact Assessment Unit under the leadership of Temba Masilela,
our DCEO who I’m very sorry we didn’t get to hear. He’s a brilliant man when it comes to science
communication, and you can’t get away like this, Temba. And when he does present something,
he’s absolutely brilliant. But, thank you very much Temba, for the opportunity for us, Michael
and |, to participate and shape this particular session and to the whole of the RIA team, Arlene
and the others, for the organising.

I’d like to thank our presenters for the very, very high quality of presentation and | think, yes,
some people might have left at lunch time, but let’s not look at that. A lot of people stayed after
lunch time and we thank you. I'd like to thank or Programme Director, Michael Kahn. This
morning when | had breakfast | said to Michael, tell them that Vijay selected you because we
knew that (a) Michael has a long history and we seem, again, the history keeps coming up for
the people in humanities. I'm an organic chemist, so — but it’s just how important and we seem
to, the institutional memories lost and people have worked a long time with many, many ideas
and they said, the two reasons why Michael Kahn was chosen for the, to be the programme
director (a) he has a history and he’s knowledgeable and he shapes many of the things.
Secondly, Michael would say what Michael wanted to say. There was no holds barred, there was
going to be no shaping of the agenda and | was totally appreciative of that. So, Michael, thank
you very much for the excellent job and shaping and the discussions for today, and it was lovely
to see you again.

And thank you to all the participants that came, sorry, because I’'m rushing here, | need to give
special thanks to Carina for coming across, you know when they go between New York and
London, they say to go across the, yes, we’ll see you. Lots of love. So, Carina, when they go
between London and New York, they say, “Oh, we just came across the pond.” So, when you
came from Argentina to here, so you came across the southern pond and Michael can see you
from Cape Town and so, thank you. Because it’s a hardship to make for a few hours and you will
pay dearly when you go back and you have to go to the office next Monday, but really
appreciative of (a) your presence and (b) the excellent presentation. | think we were nudging
each other and whispering — it helps for us to move this debate as we are, there’s many
dimensions of the science engagements, as we understand it and, Michael and |, the ideas that
you present, help us to move the debate forward. And we would like to continue the
collaboration with you. So, thank you very much everybody. And did | say, oh, sorry, you see |
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don’t, | forget. The person that has been responsible from the EST’s side to set up this seminar
has been Michael Gastrow, and | need to thank him as well for shaping the programme and
connecting with all the speakers. Thanks.
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ABSTRACTS

1. Promoting a Scientific Culture: A Review of Public Policies in Ibero-American Countries

Dr Carina Cortassa, Researcher, REDES (Argentina), an associated institution to the CONICYT (National Council
of Science and Technology)

This presentation provides an overview of a recent study aimed at describing how the efforts to improve the
public engagement with science have gained ground in the broader frame of public policies for Science,
Technology and Innovation (ST&I) in Ibero-American countries. The purpose was to assess to what extent the
discourse of public agencies reflected concern about the matter, and in which way, beneath the level of
rhetoric, the usual ‘loud and clear’ claims were translated into operative strategies, actions and tools.
Documentary research included the 22 countries of the Organization of lbero-American States. Current
National Plans for ST&I were analysed, and actions promoted by governmental agencies were identified and
classified. The outcomes show a complex scenario. Most countries explicitly encompass the topic of scientific
culture and the need to improve public engagement with science in their respective sectoral plans. This implies
a shift in visibility from a certain status of “note in the margin” held by this domain in the past. The launch of
specific governmental areas responsible for sketching the general strategies and carrying forward concrete
activities also indicates intentions to strengthen this progress. However, although the general outline is
promising, a set of pending issues emerges. Firstly, there remains a gap between the ambitious goals
expressed in rhetoric and the limited actions actually carried out. Secondly, the broad diversity of practices
labelled in each context under the tags of popularization, social appropriation of knowledge, scientific culture,
public engagement, and so on, makes it difficult to achieve a reliable picture of regional policies, and also
hinders the possibility of assessment and comparison. Concluding remarks highlight the need to develop set of
common indicators that facilitate more comparative cross-sectional studies.

2. Attitudes to science: part of the puzzle to improve educational achievement?

Dr Vijay Reddy, Executive Director, ESD, HSRC and Andrea Juan, ESD, HSRC

Learning is influenced by both cognitive and non-cognitive factors. While there is a substantial body of
research about the cognitive domain, less is known about the non-cognitive and its influences on the learning
processes. The emerging literature examining the relationship between attitudes to learning science and
science achievement is mixed, with some studies exhibiting consistent positive correlation, some slight
correlation, and others exhibiting no relationship. This paper examines the attitudinal patterns and the
relationship between attitudes to learning science and science achievement in South Africa. The paper uses
TIMSS 2011 science achievement and science attitudinal data (enjoyment, valuing science and self-confidence
in ability to learn science) to examine the relationship. The key findings are: (i) students who enjoy science
value the utility of science highly and are modest in evaluating their science abilities (ii) self confidence in
learning science and the enjoyment of science are positively correlated with achievement (iii) each attitudinal
scale point increase in enjoyment improves performance by 16 TIMSS points and the increase in self-
confidence improves performance by 10 TIMSS points.

3. Operational Prospects for Implementation: A Tactical Reflection

Dr Beverly Damonse, Group Executive, Science Advancement, (NRF).

After extensive consultation and several draft preparations, the Department of Science and Technology’s’
Science Engagement Framework was finally approved in December 2014. This document provides an
overarching strategic framework to advance science engagement in South Africa. It is intended to improve
coordination of and encourage science promotion, communication and engagement activities across the
Department, its entities, universities, other Government departments and science councils, museums, and
partners outside the public sector. Furthermore, the Framework recognises key enablers of successful
implementation, which include: (a) an effective coordination function to promote and ensure strategic and
operational alighnment of science engagement initiatives across a wide range of stakeholders; (b) an enabling
regulatory framework; (c) funding to broaden the scope and scale of the DST’s current science engagement
portfolio; and (d) a science engagement information management system. Tales of mismatch between policy
(strategic) implementation and situated practice abound within the policy field, and especially in areas such as
educational change. As officials, entities and communities generally develop responses to new policies or
strategic directions, implementation issues are usually revealed in all their complexity, intractability and
inevitably. This session will thus provide a tactical reflection on operational prospects for implementation of
the Science Engagement Framework, with the understanding that the connections between policy and practice
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ultimately will be made or missed in the science engagement professional communities (researchers, science
communicators, science centres, educators, learners etc.).

4. Science and the South African media: challenges and opportunities for engagement

Dr Michael Gastrow, Senior Research Specialist, ESD, HSRC

The media, including the news media and online social media, are important mediators between the
institutions of science and the broader public. Extant research highlights some of the complexities of this
relationship. The South African news media have low levels of science journalism capacity, and editorial
structures rarely include dedicated science news apparatus. The news value of science is perceived to be low,
although this varies across publications. This generally results in relatively low levels of news coverage of
science stories in comparison to the domains of politics, sport, business, and the arts. However, there are
some exceptions to these trends that highlight opportunities for improvement. Publications that host
dedicated science journalists, and those that include editorial structures for science news, show higher levels
of science news outputs. Some science news stories, for example that of the Square Kilometre Array (SKA)
telescope, have received substantial media coverage. We consider the application of these findings for the
implementation of the Science Engagement Framework, drawing on the case of the SKA to illustrate drivers
and mechanisms for successful science engagement.
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DR THOMAS AUF DER HEYDE
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from the Autonomous University of Madrid and a M.Sc. in Science, Technology and Society Studies from the
University of Salamanca (Spain). Her areas of research interests include public understanding of science,
science communication, social representations of science and technology and STS Studies. Carina Cortassa has
published a number of articles in specialized journals and the book (in Spanish) Science in Public. The epistemic
and cultural dimensions of the public understanding of science. At the present time she is co-directing the
Project Practices and Values of the Social Communication of Science in Ibero-America, funded by the
Observatory of Science, Technology and Society of the Organization of Ibero-American States (OEl).

DR VIJAY REDDY

Dr Vijay Reddy is the executive director of the Education and Skills Development research programme at the
HSRC. She holds a PhD in science education from the University of KwaZulu-Natal. She has extensive
experience in successfully managing and overseeing large-scale, long-term collaborative research projects such
as the Trends in Mathematics and Science Study (TIMSS), from 2003 to 2015 (ongoing), the Literacy and
Numeracy Research Programme funded by the Royal Netherlands Embassy (RNE), which started in 2007 and
will be concluded in December 2011, and the Department of Labour Critical Research Projects (2007-2008)
with follow-up research, Impact Assessment of National Skills Development Strategy Il, awarded by the
Department of Labour following a competitive application process. Before joining the HSRC, Dr Reddy initially
worked as a school science teacher, then in NGOs involved in in-service education for science teachers.
Thereafter she taught chemistry in university bridging programmes, and worked for a monitoring and
evaluation NGO. Immediately before joining the HSRC, Dr Reddy was responsible for graduate programmes at
the University of KwaZulu-Natal. Dr Reddy has extensive experience in social scientific research, especially in
the areas of research design and methodology, planning and management of large-scale surveys, and life
history research. She has undertaken projects for organisations such as the National Research Foundation
(NRF) and the United Nations Educational, Scientific and Cultural Organization (UNESCO).

DR BEVERLEY DAMONSE

Beverley Damonse is the Group Executive: Science Engagement and Corporate Relations of the National
Research Foundation (NRF), driving strategy development and implementation in the areas of science
communication, education, public engagement with science and corporate relations. Prior to taking up this
position in 2011, she was the Executive Director of the South African Agency for Science and Technology
Advancement (SAASTA). She obtained a BSc (Microbiology and Plant Pathology), B.Ed. and MEd from the then
University of Natal (now UKZN) and a doctorate degree (Education Policy and Management) from the
University of Pretoria. Beverley is a member of the International Women’s Forum of South Africa (IWFSA),
invited member of the NRF Board, a member of The Technology and Human Resources for Industry
Programme (THRIP) Advisory Council, the Board of the Cape Town Science Centre, the Sci-Enza Advisory
Committee (University of Pretoria) and the South African Young Academy of Science (SAYAS) Advisory Board.

DR MICHAEL GASTROW

Dr Michael Gastrow is a Senior Research Specialist in the Education and Skills Development research
programme of the HSRC. He holds a PhD in Journalism from the University of Stellenbosch, focussing on
science communication. His areas of research interest include innovation studies, skills development, the
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public understanding of science, and science communication. His publication record includes the authoring
and co-authoring of twelve peer-reviewed journal articles and fourteen conference presentations. His current
research focuses on innovation for inclusive development (for the IDRC), labour market intelligence (for the
Department of Higher Education and Training), and a national survey of public attitudes towards
biotechnology (for the South African Agency for Science and Technology Advancement — a business unit of the
National Research Foundation).

PROF. MIICHAEL KAHN

Prof. Michael Kahn is Senior Research Fellow in the Centre for Research on Science and Technology of the
University of Stellenbosch and Professor Extraordinaire at the Tshwane University of Technology. He was
formerly Executive Director of Knowledge Systems and the founding Head of the Centre for Science,
Technology and Innovation Indicators (CeSTll) at the Human Sciences Research Council. As Head of CeSTIl he
was responsible for establishing, designing and conducting the official R&D and Innovation surveys. He has
played a key role in developing innovation policy for South Africa, as well as further afield within the NEPAD
and African Union S&T initiatives, both as analyst and trainer. His contributions to policy include drafting the
Green and White Papers on S&T, leading the initial phase of the National Research and Technology Foresight
study and writing the Foresight Synthesis Report. Other contributions are the Performance Measurement
System for the Science Councils, the Flight of the Flamingoes study on researcher mobility, and a study on the
benefits of publicly-funded R&D for the National Advisory Council on Innovation. Prof. Kahn is a member of the
Academy of Sciences of South Africa, serves on the advisory board of the journal Research Policy, and is a
board member of the Agriculture Research Council.

DR TEMBA MASILELA

Temba Sipho B. Masilela is the Deputy CEO of Research at the Human Science Research Council (HSRC), South
Africa. His wide-ranging research interests include social policy, public management reform, social innovation,
research communication, the research-policy nexus, and stakeholder engagement. He was the founding
director of the Policy Analysis Unit at the HSRC and was previously the executive director of the Policy Analysis
and Capacity Enhancement cross-cutting programme at the HSRC.

DR STEPHEN RULE

Dr. Rule is an independent research consultant and Director of Outsourced Insight and has extensive
experience in the design and management of social surveys and data analysis throughout southern Africa. He
has managed quantitative and qualitative research on, and monitoring and evaluation of educational and
developmental projects, and religious and political issues. He was a Board member (2011-14) of the South
African Monitoring and Evaluation Association (SAMEA). Previously he has been a Director of Surveys at the
HSRC, a research director in the Department of Social Development, and chairman of the research committee
of the National Development Agency (2003-07). From 1986-96 he lectured in urban and political geography at
Vista University in Soweto (now part of the University of Johannesburg). He holds a PhD in Political Geography
from the University of Witwatersrand.
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Appendix 3: Attendance

Name Surname Organisation Tel/Cell Email

Daniel Adams DST 0128436419 | daniel.adams@dst.gov.za
Cyril Adonis HSRC 0123022000 | cadonis@hsrc.ac.za

Thomas Auf der Heyde DST Thomas.AufderHeyde@dst.gov.za
Dawn Bosman UuwcC 0827100340 | dawnbos@gmail.com

May Botha SANSA 0722682413 | mbotha@sansa.org.za
Sanette Brits Univ. Limpopo 0845334555 | sanette.brits@ul.ac.za
Carina Cortassa Centro REDES carinacortassa@gmail.com
Beverly Damonse NRF 0124814329 | beverley.damonse@nrf.ac.za
Hester du Plessis MISTRA 0115180264 | hesterdup@gmail.com
Valerie Fichardt HSRC 0123022000 | vfict.ardt@hsrc.ac.za
Michael Gastrow HSRC 0827744417 | mgastrow@hsrc.ac.za

Keith Gottschalk UuwcC 0219593228 | kgottschalk@uwc.ac.za
Arlene Grossberg HSRC 0781682996 | acgrossberg@hsrc.ac.za
John Higgins UCT jah@polka.co.za

Shameelah | Ismail HSRC 0123022000 | sismail@hsrc.ac.za

Michael Kahn Univ. Stellenbosch 0218083708 | mjkhan@sun.ac.za

Zuzi Khuzwayo HSRC 0123022000 | zkhuzwayo@hsrc.ac.za
Zolane Mabele Telabo Consulting zolanim.mabele@gmail.com
Dikeledi Mahlangu SANBI 0128435155 | D.Mahlangu@sanbi.org.za
Bishop Makobe DHET 0829763633 | Makobe.B@dhet.gov.za
Temba Masilela HSRC 0827794109 | Tmasilela@hsrc.ac.za

Xoli Mati ASSAf 0128436496 | xola@assaf.org.za

Phethiwe Matutu DST phethiwe.matutu@dst.gov.za
Wesley Middleton CSIR WMiddleton@csir.co.za
Sagren Moodley DST 0128436515 | sagren.moodley@dst.gov.za
Zahn Nel Counc. Geoscience 0832930163 | zahn@geoscience.org.za
Cheryl Ann | Potgieter UKZN dvchumanities@ukzn.ac.za
Thabo Radebe DST 0123496557 | Thabo.radebe@dst.gov.za
Isaac Ramovha DST isaac.ramova@dst.gov.za
Gaelle Ramon UCT 0826869077 | Gaelle.ramon@uct.ac.za
Venugopal | Ramsammy IAU - OAD 0783631324 | rv@astro4dev.org

Eugene Ravhuanzwo HSRC 0123022000 | ERavhuanzwo@hsrc.ac.za
Gauhar Raza NISCAIR, CSIR Gauharraza53@gmail.com
Vijay Reddy HSRC 0312425444 | vreddy@hsrc.ac.za

Joanne Riley SAASTA 0734725341 | joanne@saasta.ac.za
Carolina Roscigno HSRC 0123022000 | croscigno@hsrc.ac.za
Stephen Rule Outsourced Insight 0834529030 | outsourced.insight@tiscali.co.za
Bernard Schiele Univ Quebec schiele.bernard@ugam.ca
Jeff Sehume MISTRA Jeffreys@mistra.org.za

Koki Selepe DST Koki.selepe@dst.gov.za
Thabo Stamper HSRC 0123022000 | Tstamper@hsrc.ac.za
Wonga Tabata DHET tabata.w@dhet.gov.za
Marise Taljaard HSRC 0839953889 | mtaljaard@hsrc.ac.za
Mapula Tshangela DEA 0848686110 | MTshangela@environment.gov.za
Ina Van der Linde HSRC 0123022000

Sonja van Eck Counc. Geoscience 0829779965 | sonjave@geoscience.org.za
Claire van Wyk UCT 0813247964 | claire@csag.uct.ac.za

Edcent Williams DHET 0824989842 | williams.e@dhet.gov.za
Sandile Williams DHET 0781360643 | williams.s@dhet.gov
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Appendix 4: Presentations
Dr Thomas Auf der Heyde

DST SCIENCE ENGAGEMENT STRATEGY:
FACILITATING THE SCIENCE:SOCIETY INTERFACE

+ Science engagement landscape

+ Challenges
+ Strategic objectives and responses

* Enablers for successful implementation of the
Strategy

+ Funding the strategy/framework
DST/HSRC Research Seminar

Series +  Way forward

CSIR Conference Centre

10 March 2015

Science engagement landscape: ® Science engagement landscape:
® Policy context Operational context
* National Development Plan + SAASTA informally playing a coordinating role and largely
o To “promote technological advances, developing countries should project management function.
invest in education for youth, ... and should ensure that knowledge is « A reliable network exists of cross-sector institutions
shared as widely as possible across society collaborating with the DST in promoting science engagement
* White Paper on Science & Technology (SE), including science centres and other government
o “Development of the NSI requires among others, a society that departments.
values and understands science and technology as social tools, and « DST entities are involved in SE through their outreach or
their role in sustainable development” corporate communication.
* National Research and Development Strategy + South Africa is involved in cross-border and international SE
o Expressed the DST's intention to extensively invest in sclence activities.
promotion towards making science attractive, accessible and +* Two science communication chairs have been established
relevant under the SARChI, and the scientometric CoE has a SE
function.

8.0 &
Challenges (1/2) & “Gg®, Challenges (2/2)

+ Scientific literacy is low (e.g., decreasing interest among young; * Coordination of SE programmes has so far been pursued
challenges in school science teaching; social levels of scientific on an ad hoc basis, with SAASTA playing a related role
ignorance). without a formal mandate and with inadequate

* Popularisation of SET in South Africa is happening on a small resources.

scale leading to a decrease in the percentage of learners
following mathematics and physical science at school.

+ Empowerment of the general public to engage critically with . o o
science and technology is limited, yet it has a corollary in the * Lack of effective monitoring and evaluation instruments,

need to empower “science” as a social phenomenon to engage as well as meaningful indicators to measure outcomes
publicly. and impact.

* There is no systematic approach to coordination of SE
activities across the span of DST entities.

* While the DST and its entities have been fairly successful in
profiling specific successes of South African science — such as in
HIV/AIDS, astronomy, and palaeosciences — there is general
agreement more can be achieved.

-4 g Purpose Strategic objectives

+  Systematise DST science communication, PUSET, » To popularise science, engineering, technology and innovation
etc as attractive, relevant and accessible in order to enhance
scientific literacy and awaken interest in relevant careers.

*  Ramp up DST (corporate) science communications » To develop a critical public that actively engages and

+ Raise status of S&T in public and political participates in the national discourse of science and
perception technology to the benefit of society.

¥ To promote science communication that will enhance science

+ Transcend deficit model philosophy engagement in South Africa

» To profile South African science and science achievements
domestically and internaticnally, demonstrating their
contribution to national development and global science,
thereby enhancing its public standing.



Strategic responses (2)

Strategic responses (1)

» To develop a critical public that actively engages and participates in
the national discourse of science and technology to the benefit of
society.

= An active atternpt by the academic/researcher sector to bridge the gap
between universities/science councils and the public {community

— Will seek to create an atmosphere that enables the public to engage engagement).
with the social consequences (positive or negative) of sclence and
technology.

» To popularise science, engineering, technelogy and innovation
as attractive, relevant and accessible in order to enhance
scientific literacy and awaken interest in relevant careers.

— Increased access to scientific knowledge for the public at local and
rmunicipal levels,
Astronger focus on applicability of science (solving practical problems) and
co-operation with other societal actors (eg., formal dialogue across
sectoral divides such between the public and the private sector, labour,
etc.).
— Provision of information about careers _In sclence is crucial in mcreasl_ng ~ Promoting public engagement in research,
the number of students who follow science-based careers in activities
such as role-modelling campaigns and career booklets

— Science and mathematics Olympiads and competitions provide school-
going aspirant scientists an opportunity to communicate science as they
have to explain their science projects to the audience. These will be
promoted and expanded.

= Using mediza as a form of dialogue between science and society.

Dr Carina Cortassa

H d Social ics (HSD) R h Seminar Seri . . L .
uman and Sacial Dynamics (HSD) Research Seminar Series How is the promotion of Scientific Culture integrated

“The role of the Social Sciences in Science Engagement” . ; . .
in the public policies for 5Tl in the context of

PRETORIA - 10 March 2015

Ibero-American countries?

Promoting Scientific Culture: a Review of Public Policies * At the rethorical level of sectorial laws and current policy
in Ibero-American Countries plans in each context

= At the institutional level of governing bodies

» At the practical level of the concrete actions promoted,
Dra. CARINACORTASSA supported and/or executed by each agency
REDES. Center for Studies in Science,
Development and Higher Education. c-) e
URL: hitp:/fwwwcentraredes. org.arl

Buenos Aires. Argentina

Visibility and Institutionality of the Scientific Culture in the ST Policies

Methodology
* Documental analysis / Desk review :::Q + 19 countries (out of 22) show some degree of interest in the foster of
+ Focus: 22 countries members of the Ibero-American 2‘$ scientific culture and public engagement with science
community & ' * Argentina, Bolivia, Brazil, Chile, Colombia, Costa Rica, Cuba, Dominican
+ Firststage [September-December 2013): ’ % ) Republic, Ecuador, El Salvador, Spain, Guatemala, Mexico, Panama,
._!\ Paraguay, Peru, Portugal, Uruguay and Venezuela.
Identification of the STl agencies by countries (STI \.\_-R& X . L. X .
. . A N\% * 17 countries explicitly refer to the topic in their 5Tl laws and/or recent policy
Policies’ Platform: http://www.politicascti.net/) t%“l documents
A
523
policy documents i
Location of the current STI policy documents % - + 11 countries have a specific government office responsible for these activities
Survey of promoted actions by these agencies that responded to key + 18 countries have at least 1 concrete action

words like: scientific culture, science (and technolegy) communication,

— L . + These variables are not always concordant: references in documents and/or
popularisation, social appropriation.

the existence of a particular agency not necessarily imply practical actions,
* Second Stage (January-luly 2014): neither the absence of the former implies lack of activity.

Information update and verification with key informants

Actions and tools to

The polysemy in the policies’ documents Country
Portugal . .
T incentivate
Appropriation Dissemination ":'"'I'I"' 1: Scientific Culture
raz)
Mexico 11
Colombia 11 Naturalistic approach
Communication ol 1
Scientific culture Spain 3 The survey included all the
wdD actions and tools that the
Uruguay 7
Public awareness FEnaS 3 corresponding  agencies  and
Popularisation Bollvia 5 programs considered part of its
5 3
Peru 5 t in the area, without
Cuba 4 adopting any a priori normative
scientific literacy Ewragony, 2 stance of what it is and what it is
Visibility Ecuador 2
El Salvador 1 not relevant to the point
Total 154
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Chart 1. Qualitetive distribution of the. i i it rethoric and practical interest in 5C

+ Discourses

Dominican Rep. Spain  colombia Brazil

Guatemala .
Mexico

Argentina HOW tO classify the

Practical Portugal

= b diversity of registered
actions?

Uruguay Venezuela

Costa Rica
Bolivia-Peru Chile
Ecuador
El Paraguay
Salvador

Discourses | ==

CRITERIA

1. Awards and contests
2 I FRli D TABLE 2~ MODALITY OF THE ACTIONS
3. School activities

{1} Modality 4, Events

5. Own media andfor products of S¢i Comm and Culture
6. Perception surveys

o s ot e e R Awards and Contests 39 26%
Direct
Collaborative Events 36 23%
Indirect

MODALITIES Cases %

(1) Invelvement of the Govt.
Agency

1
2.
3.
1. Popularisation of knowledge School Activities 23 15%
2. Padagogical-Educative
3.
5.
6.
7.

Promotion of human resources in S¢i Comm and Culture
Research Own media and products 19 13%
Public hearing and participation
Others

() Intentionality

1. General Competitive Funds 13 9%
2. Children and adolescents ‘

3. Collage students Perception Surveys 12 7,5%
4. Scientific institutions and communities

5. Journalists, content producers. Others 12 7,5%
6. Specific groups and minorities
7. Diverse audiences L Total 134 I 100%

8, Not possible to identify

{1V} Target Audience

TABLE 4 = INTENTIONALITY

Table 3, INVOLVEMENT OF THE GOVT. PARTNERS Intencionality Cases %*
AGENCIES isati 66 42%
» educative and/or scientific Potularlraslon of ~ °
institutions (28 cases) nowledge
Participation Cases % Pedagogical-Educative 43 32%
+ other governmental agencies
(13)
Collaborative = 6% Promotion of human 28 18%
* international institutions (13) resourcesin SC
Direct 56 36% * other national institutions (9) Research 13 8,5%
+ collaborative networks that i i
Indirect 13 8% gather several public and FLALE I:oiar nlgand z ik
private organisms, national [FEDEE ST
or international (22) Others 14 9%
Total 154 100%
*Actiites can have more than a single intention, thus percentages excaed the 100%.

TABLE 5 -TARGET AUDIENCES

Closing remarks

Audiences Cases %
General 53 34% * Encouraging signs
Children and adolescentes 32 21% | * Growing visibility and institutionality of the Scientific Culture
Diversa audiances 26 17% among the official STl agencies in the region
and jiti 18 12% | * In some i ivities are and varied and
lournalists, content producers 13 8% show a certain degree of continuity
Specific groups and minerities 6 4% | * Heterogeneity
College students 2 1,5% * Inthe terms and applied concepts (not always comparable)
ot possule to Moty 4 e | * Inthe practices grouped under those labels
Total 154 100%




Concluding remarks

Future agenda

* An in-depth debate about the goal/s of improving Scientific Culture:
the empowerment of citizens or the achievement of their support for
the STI development? How to make both levels converge?

Discussion about the coherence between goals, means, ends, strategies
and promoted contents for 5C

LI o

ding the pts of
scientific culture, appropriation, popularisation, communication...

and agr

| .
clar

* in order to be able to operationalise them in a set of indicators that
allows to assess the impact of the activities and to facilitate the
comparison of the initiatives in the region and other contexts,

ntific Culture in the frame of

TABLE. Visibilit d tutionality of

Law 25.467 / 2001,
Innavative Argentina 2020.
National Plan for 5T1. Strategic
guidelines 2012-2015.
Mational Strategy for STI2012 -~ Departament of Popularisation

2015 * and Dissernination of S&T
Law 1286 / 2009,
[oloT0s 10T Document CONPES 3582/2009.
Mational Policy for STI

Mational Program of

ARGENTINA Popularisation of 5T

BRAZIL

Netwarks of Knowledge Dept.
QOMNDAS Program

Law 14/2011. Dept. of Scientific Culture,
Spanish Strategy for ST12013- Spanish Foundation for S&T
2020 {FECYT)

National Program for the
dissemination, popularisation
and transfer of 5T
Dept. of Popularisation and
Dissemination of S&T

National Plan for STI 2005 -

GUATEMALA 2014,

Law of S&T 2002

MEXICO
¢ Program fo S&T 2008-2012

5Cis mentioned in the STI Law

COUNTRY -
and/er current policy decument

Agency responsible for 5C

Law 2208/2001.
National Plan for Development =
2006-2011

BOLIVIA

Mational Plan for the Scientific
[ARLAN LY =nd Technological Development =
2010-2014

EXPLORA. National Program of
- Popularisation and
Appreciation of S&T

CHILE

CUBA

DOMIMNICAN

Strategic Plan for 5T 2008-2018
REP.

Project Practicesand Values of the Social Communication of Science in Ibero-America,

Intentionality of the Actions by Countries

5Tl Pu Pol Ibero-American Countries
5C is mentioned in the STl Law
and/or current policy Agency responsible for SC  Activities
document

Yes

Yes

Yes

Yes

Yes

Yes

Activities

Yes

Yes

Yes

Thanks for your attention

Dra. Carina Cortassa. Observatorio CTS / OEIl - Centro REDES
Contacto:ccortassa@centroredes.org.ar

: frame of

5C is mentioned in the 5T1 Law
andfor current policy
document
Law 13 [ 1997 (mod. 2005)
Mational Strategic Plan for 5T
2010-2014
Activities Plan of the National

COUNTRY

PANAMA Dept. for Innovation in Learning

Science Alive. National Agency

PORTUGAL Foundation for S&T 2013 y for Sclentific and Technologlcal
2014. Culture
URUGLAY Mational Strategic Plan for 5T Departament of Scientific
2010 Culture
QOrganic Law of 5T1/2010. , .
WENFIAPY  tiational Planfor 5T 2005 ' llity and Papularization of
Sciences Unit
2030,
- I Lad 7169 / 1996, National Plan
COSTARICA for ST1 2011-2014 i
ECUADOR Strategic Plan 2009-2015 =
Law 28303/2004.
PERU Nations| Strategic Plan for ST s
2006-2021

Meodalities of Actions by Countries

Agency responsible for SC Activities

Yes

Yes

Yes

Yes

Awards & Sehool Media and | Competitive

EIty Contests e Activities products Fupr:s SR || |
Portugal | 5 5 1 1 3 1 1 17
Chile 2 4 3 2 1 [ 17
Argentina o 4 2 1 2 1 o 16
Brazil | & 1 2 1 1 1 1 15
Colombia 2 1 1 1 2 11
Costa Rica ? 3 o 0 1 2 11
Mexico ] 2 o 1 1 1 1 11
Spain 1 1 1 3 1 1 1 El
Venezuela | 0 2 0 1 1 1 1 9
Uruguay 2 1 ] o 0 1 o 7
Panama o 2 2 [ o 1 1 B
Belivia 1 ] 1 0 1] 1} 1 5
Guatemala 1 3 o o o a 1 5
Peru 1 2 2 o 0 o o 5
Cuba | 1 1 [ 2 0 o [ 4
Paraguay 2 1 [ [ 0 0 [ 3
Ecuador | 1 0 o o 0 1 o 2
El Salvador 0 1 [ [ 0 o [ 1
Total E:l 36 23 19 13 12 12 154

Country | Popularisaton F.:::::I:l m:::m Research Fa:::ala:on Others Country c ct Indirect Total
Argentina 8 7 1 1 o 7 Portugal | 13 2 2 17
Bolivia 2 2 2 o o a Chile 7 7 3 17
Brazil 5 3 I 7 1 o 5 Argentina | 8 5 2 16
Chile 8 | z 1 o 1 Brazil 3 E 1 15
Colombia 4 =_ I 3 2 1 o Colombia 7 2 2 11
Costa Rica 2 4 [ 3 1 o 1 Costa Rica 3 5 1] 11
Cuba 2 a 2 o o 0 Mexico 4 [ 1 11
Ecuador ] a [i] 1 o 1 Spain | 4 4 1 9
Spain 2 1] 1 o 0 Venezuela 5 3 1 a
2 1 ) o o 1 Uruguay | 5 2 0 7
Mexico 3 2 1 o 1 Panama 4 F o 5
Panama 1 1 1 1 0 0 Bolivia 5 4] o 5
Paraguay a 0 3 o o o Guatemala 1 4 0 5
Paru 2 3 1 0 o 0 Peru 5 [s] 1] 5
Portugal 7 6 EY 1 0 3 Cuba 3 1 0 a
Paraguay 2 1 1] 3
Uruguay 2 1 1 o a
- Ecuador 1] 2 1] 2
Venezuela 7 1 [ 1 1 [ =
El Salvador 0 1 0 1
El Salvador 1 a a 0 o a Total P % v o
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Documents and laws referenced Documents and laws referenced

ARGENTINA COLOMBIA

+  Ministerio de Ciencia, Tecnologla e Innovacidn Productiva (2013). Argentina * 59'!5_51'0 Nec.lonal de Po”ﬁﬂ‘ Emném!ca ¥ SDCI'G! de_CDIambia - C‘ONPES (2009).
Innovadora 2020, Plan Nacianal de CTI, Lineamientos estratégicos 2012-2015. Politica Nacional de CTl Politica Nacional de Ciencie v Tecnologia. Documento

+ ey Ley 25,467 / 2001. Sisteme Nacional de Ciencia, Tecnologia € Innavacion CONPES 3582/2008

BOLIVIA + Departamento Administrative de Clencia, Tecnologia e Innovaddn — Coldencias

- io de Planificacion del D {2007). Plan Nacional de Desarrallo. {2008). Plan Nacional de Desarrollo CTI 2007-2018.

« Departamento Administrative de Clencla, Tecnologia e Innovacién - Colciencias

Lineamientos estratégicas 2006-2011. ; N ) .
{2010). Estrategia Nacional de Apropiacidn Social de la Ciencia, la Tecnologia v la

+  Ley 2209/2001. Ley de Fomento de la Ciencia, Teenologia @ Innovacién.

Innavacidn.
BRASIL +  Ley 1286 de 2009
*  Ministério da Ciéncia, Tecnologia e Inovaglo, Brasil (2012). Estratégia Nacional de
N N COSTA RICA

Ciéncia, Tecnologiae Inovacio 2012 — 2015 3

CHILE = Ministeriode Ciencia y Te | {2011). Plan ionalde CT1 2011-2014,
. - . - g P - o 1 l ienti Te S

. Comisién Nacional de ion Cientifica y Tecnal - CONICYT {2010}, la.gu?a‘.l‘.zi;al::i::s;’romoclon del Desarrollo Cientifico y Tecnologico (reformada y

Clencia y tecnologia en Chile: {PARA QUE? :
+  Ministerio de Economia, Fomento y Turismo (2010a). Agenda de |nnovaddn y ECUADOR

Competitividad 2010-2020. = Secretaria Nacional de Ciencia y Tecnologia de Ecuador (2008). Plan Estratégico
*  Ministerio de Economia, Fomente y Turisme (2010B). Politica Macional de 2003-2015.

Inhovacién 2010-2014. * Ley Organica de Educacidn Superior de 2010,

Documents and laws referenced

ESPARA Documents and laws referenced
*  Ministerio de Economia y Competitividad {2013). Estrategi fiola de Cienda y

Tecnologiay de Innovacidn 2013 — 2020, PANAMA
¢ Ley14/2011 de Ia Ciencia, Ia Techologlay la Innovacién. . Secr_!tarfa Na_c\nrl.al de Clend‘a‘ TQ(I'ID'DE.I!' e Innovacion (2010). Plan Estratégico

, Nacionalde Ciencia, Tecnologiae Innovacion 2010-2014

EISALVADOR *  Ley 13/1997 pars el Desarrollo de la Ciencia, la Tecnologiay la Innovacion,
+ Mink io de Ed | Viee Minl io de Ciencia y Tecnologia (2010). Plan PARAGUAY

Nacionalde Desarrollo Clentificoy T“_"""?g'm 2010-20?.4.. + Consejo Nacional de Cienda y Tecnologia (2014). Libro Blanca de los Lineamientos
*  Decreto 343/2013 Ley de Desarrollo Cientificoy Tecnoldgico. para una Palitica de Ciencia, Tecnologia e Innovacidn del Paraguay.
GUATEMALA +  Ley 22792003 Ley General de Ciencia y Tecnologla,
*  Consejo Macionalde Ciencia y Tecnologia (2005). Plan Macionalde CTI 2005 — 2014 PERD
*  Consejo Madenal de Ciencia y Tecnologia (2007). Programa Macional para la * Consejo Madonal de Ciencia, Tecnologia e Innovacién Tecnolégice (2006), Plan

Difusién, Divulgacidn, Popularizacidny Transferencia de CTI Nacional Estratégico de Ciendia, Tecnologla e Innovacién para la Competitividad v

. | il -

+  Decreto 63-1991 Ley de Promocidn del Desarrollo Cientifico y Tecnoldgico &l Desarrollo Humano 2006-2021 B R ) L

Nacional, *  Ley 28303 [ 2004. Ley Marco de Ciencis, Tecnologia @ Innavacion Tecnolagica,
MEXICO PORTUGAL ,

. . . . +  Ministério da Educacde e Ciéncia, Fundaefo pora a Cléncia e a Tecnologia (2013)

«  Consejo Macional de Ciencia y Teenologia (2008). Programa Especial de C&T 2008- Plano de Atividades 2013,

2012 i . *  Ministério da Educagdo e Ciéncia. Fundagdo pora o Cléncia & a Tecnologia (2014)
*  Leyde Cienciay Te logia 2002 {Gltima 2013). Relatorio de Atividades FCT 2013

Documents and laws referenced

REPUBLICA DOMINICANA

+  Secretaria de Estado de Educacién Superior, Ciencia y Tecnologia (2008). Plan
Estratégico de Ciencia, Tecnologia & Innovacicn 2008-2018,

+ Ley133/ 2001 de Educacién Superior, Ciencia y Tecnologia

URUGUAY

»  Gabinete Ministerial de la Innovadon {2010). Plan Estratégico Nacional de Ciencia,
Tecnologiz e Innovacién.

VENEZUELA

+  Ministerio del Poder Popular para Ciencia, Tecnologia e Innovadén (2005}, Plan
Macionalde Ciencia, Tecnologia e Innovacion 2005-2030

+  Ley Organica de Clencia, Tecnologia e Innovacion (LOCTI) de 2010.

Dr Vijay Reddy

CHENOINGHIVESIoH

Attitudes to science: views of the
public and a slice (15 year olds)

Vijay Reddy and Andrea Juan
Department of Science and Technology Research Seminar Series
March 2015

ce that mekes o diferance




Storyline of this presentation

This section is to reflect on studies undertaken on science engagements. At

the HSRC we are trying to build a research agenda on public arimides to

science. In this presentation we will report on findings from rwo studies.

i public attitudes to science with data from the South African Social
Attitudes Survey (SASAS) and

ii. one slice of the public, viz. grade 9 school sudents attitudinal dara
obtained from the Trends in International Math and Science Study
(TIMSS).

Sub-text of my presentation is importance of research in this field

Social science that makes a difference

In 2013, 2739 adults over 16 years old participated

census results

Broader survey instrument includes social, cultural,
demographic, and geographical data

* SASAS included internationally used measure of attitudes to
science and technology:
Four items measure “promise” /benefits of science

Three items measure “reservation” /risks of science

science that makes & difference

Interest in Science Developments

Which of the following science and technology developments are
you most interested in?

52
31
30| 28
2
il -
I 1> 13
0 I I

Medicine The Intemet Social science Economics Humanities

=3

Clirmate
change

Social science thet makes a difference

1.4, Sclence in schools

Statement Agree %
e science [ learnt at school has been useful in my daily life 33
‘The science I learnt at school has been useful in my job 36
Jobs in science are very interesting 60
Studying science will get you a good job. 47
66

Scienceis a career suitable for women

Social science that makes a difference

MNationally representative stratified sample, weighted on 2011

Papers and Publications

eddy V, Juan A, Hannan 8, Arends F, Gastrow M (2015) Science
Awareness, Attitudes and Astronomy. Report to the Department of
Science and Technology

+  Reddy V, Gastrow M, Juan A (2013) Public attitudes to science in
South Africa. South African Journal of Science

* Juan A, Reddy V and Hannan 5 (2014) Anitudes to Science: Part of
the Puzzle to Improve Educational Achievement

+ Science and society OR society and science
+ PublicS

& that makes a difference

Social sci

Attitudes to science (1999, 2010, 2013)
o 20 40 60 BD

w0 know about

is not important fo
i life (R)

seience in my da

Science makes our way of life change oo fast
(R)

3. We depend too much on science and not

enough on faith (R)

4. Science and Technology are making our lives
healthier, casier, and more comfortable (P)

3, Because of S&T, there will be maore
ities for the next ion (P}

6. Benefits of science are greater than any
harmful effects (P)
7. With the application of science and new
technology, wark will become more interesting
(B) e 6

m199% m2010 m2013

Social science that makes a differsnce

How does the public access
Information

Television | 50
Radio ._ 4
Newspapers _ 27
Other people — 24
Internet _ 24

I 23
I 14

Social science that makes & diﬁe":o‘: 10 20 30

Books/ magazines

Public spaces

rade 9 learners attitudes to science

TTMSS assesses and benchmark South African mathematics and
science performance in an international study. TIMSS is conducted
every four years since 1995, In TIMSS 2011, 45 countries
participated at the grade 8/9 level,

In August 2011, the HSRC administered the TIMSS 2011
mathematics and science instruments in 285 schools to 11969 grade
9 learners in public and independent schools.

A set of 21 items related to learner attitudes to science.

Three indices were created from the items:

*  Enjoyment: intrinsic motivation
*  Valuing: Extrinsic & seeing the utility of seience

*  Self-confidence: ability beliefs to learn science.

ce that makes a difference
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2.1 The schooling system pipeline

Potential pool
of STEM slkills

Y
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T9 050 >40% Maths
62 032 >40% Physics
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~The relationship between attitudes and
achievernent

i Enjoyment = 24 Achievement points
i Self confidence = 10 Achievement points

Value =15 Achievement points

makes & difference

1€ interest in science attitudes for school
learners

rging literature highlights the importance of cognitive
ademic) and non-cognitive (motivation, values, interests, and
grtitudes) in producing  the desired educational, social and
‘cconomic outcomes.

There is a bi-directional relationship between cognitive & non
cognitive aspects.

Evidence suggests that while both cognitive and non-cognitive
traits evolve over the lifecycle, non-cognitive skills can be
influenced more successtully and later in life than basic
cognitive skills.

Social policy focusing on non-cognitive traits, such as attit

ience that makes & difference

:i‘jo/');;:_mm, Value and Confidence in
in TIMSS 2011

athematics and Science
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yment, Valuing and Self-Concept of
Science by average achievement score

399

376

346

344

an

Enjoyment
u High

Valuing
u Medium

3. Overall Implications

eed for an instrument to measure views/ attitudes of
public to science.

» Need to have a theory of change that will facilitate

programmes to change attitudes

* For the schooling system need to focus on

encouraging the enjoyment of science, as well as
building students self-confidence in their ability to
learn science.

t makes 8 difference
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Dr Beverly Damonse

Operational Prospects for Implementation: A Reflection

Informed,
critically engaged
& science literate

public

BA Damonse, March 10 2015

Framework Intention

U Systematise collective effort of multiple role players
Ulimprove co-ordination

QEncourage science promotion and communication
QOFoster better, more valuable science engagement
QOlImprove balance in portfolio of activities

UEnhance collective impact

Sy science k,

WS B echinoiogy atioeal
e #
R e RF | Foundation

Framework Enablers

QEffective coordination — coordinating body
QAdequate funding
UParticipation of relevant stakeholders and role players

QEstablishment of a monitoring and evaluation framework

!%RF
| Research
| Foundation

Framework Scope

UAcross DST (intra- departmental)
Qlts entities (NRF, CSIR, HSRC, SANSA, ASSAf)
QUniversities, museums, science centres

QOther Science Councils Strategic

Partners

QOther Government departments

JPrivate sector

UlInternational opportunities

v science b

MEF 5 rechnology Mational
o Research
R e RF | Foundation

Framework Coordination

v science -

WL 5 technology National
Dot Research
L . IRF Foundation

SAASTA

O Business unit of NRF

[ DST projects (largely)

[ High level of contract funding (13/14 approx R90M)

[ Dual role — funder and practical implementer

1 Maths and Science Education— strong focus

[ Science communication and awareness increasing in recent
years

0 Website(s), resource production, exhibits, infrastructure,
project management

0 Approx. 50 staff

ke science h,

N 5 echnciogy Nistonst
s
R s RF  Foundstion

ONational — SAASTA

Qlintra-departmental — across DST
Qinter-departmental — clusters
Winter—governmental — continental, international

QCoordination with Science and Technology
Research Institutions

-y science .

MI 8 echnology sl
s 3
R T Wmen RF | Faundation

Funding Model(s)

0 New Funding Formula

0 SOURCES

Science Awareness ENE
T Top slicing 4% - DST entities
B Frogunme: Top slicing 4% - within DST
I (P2-5)

B Fregrameas
ey O New approach(es) for
funding transfer to
SAASTA

_ = O Private partnerships
NRF Projected Expenditure (incl.

capital) for 2015116

e

I

e

i
i

68



Market Segmentation Monitoring, Evaluation & Research

QO Audit ~who is doing what? How? Why?
QMeaningful Performance Indicators

Q National SURVEY instrument

Q Visitor studies, informal learning, attitudinal studies
O Long term tracking studies

O Media monitoring and analysis

?i«ﬂed M&E Practioners %
Msm e muml
Foundation T e RF Foundstion

Phased Approach Phased Approach

Phase 1 Phase 2

O Securing stakeholder buy-in O Implementation of all the systems developed in Phase 1.
0 Consolidating existing systems, identification of new systems

O Re-alignment of existing projects [ Continuation and consolidation of programmes

3 Conceptualisation of new programmes.

O Implementing programmatic activities not adversely affected by O Monitoring and Evaluation Framework

absence of and/or lack of adequate systems.
O Reconstruction of baseline data for input, output, outcome and
impact indicators.

Ml :h
%m: i,

Phased Approach

Phase 3 Changing the conversation...

QFull scale system performance monitoring and project-based
evaluations to establish emerging impacts and outcomes, which
includes periodic international benchmarking and comparative 0 Cooperation — shared goals/attitudes
studies.

0 Coordination — silo bridging

0 Capability —skills development

Growing reach while concomitantly increasing efficiencies of the

o Q Connection — blending of partners offerings
institutions, programmes and systems developed

ADDRESS

Intellectual, structural and emotional barriers to change

s 5B

e 2.

Dr Michael Gastrow

Science and the South African media

GET IN'LOSERS
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H Low = Medium u High

Beyond the news media: How does science
enter popular culture?

Affirmation of South African S&T capabilities *Commaon for youth/high education/LSM, little access for older cohorts/low education/LSM

Chan Features

m oml verall channel News? Documentary? Fiction?

Dominant channel for low LSM Modalities? Languages?

External views of South African S&T capabilities

Africa as part of global S&T

Comparison to World Cup 2010
Newspaper®* Science journalismas a critical issue Science journalism capacities and

External views of African S&T capabilities Institutional culture

Africa Day
African growth in astronomy

Refutation of Afro-pessimism

Other people “Channel” of communication is through Social construction of science
social interaction/construction

CELITET TR Steep gradient vs  education, Raises Popularscience? Fiction?
|iteracy as an issue of access.

Reference to Afro-pessimism News? Science magazines/media?

) .. ) Social media? Institutional sites?
African astronomy historical perspective
TOTAL references to the SKA as symbol of African science & technology

irect mandate of DST entities Science  centres? Libraries?
Museums?

FIRST LOOK
ATPLUTD
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In Iron Man 2, Tony Stark discovers
an entirely new element (and builds
his own particle accelerator to
synthesize it) to replace the palladium
power source that was ning him.

BLUE
REMEMBERED
EARTH

“Super-hero comics incorporate
the same tensions that inform
academic discussions and as such
they should be seen as just as
much a part of the collective

alastair
reynolds

working out of the questions and
prablems raised by modern
science. This working ocut invalves
us all; in this, we are all the
experts” (Locke, 2005: 42)

What can you
discover/build/create/innovate
with science?

ON THE
STEEL BREEZE

Strategic considerations

Media is relevant to all four strategic aims of the framework — thus a
critical point for research and implementation plan

Mission: science engagement ‘using the most appropriate and
innovative means’ — challenges us to think out the box

.

Science centres as the core infrastructure for science engagement?
Need to expand their media scope/channels and roles.

DST's resources currently permit engagement access to only a small
fraction of learners — need to look at a broader media strategy

Frame STEM as more fun, appealing, accessible, etc, This is an issue
of ‘science culture’ as well as ‘science engagement’.

New platforms, channels, modalities

New research questions and approaches

New technology platforms:

* Greater use of online social media to provide a public space for user-driven

) e ) « National surveys (e.g. SASAS) for longitudinal detail
engagement between the public and DST entities (including SAASTA)

.

* Media dies/science of the channels, messages,
modalities and impact of science in the media and related public discourse

* Online social media platforms specifically to debate controversial science issues
* Aphone app?
PP 1 dalitias: * The media pravide role models for scientists, engineers, etc. — how are

New and
these framed in a South African context?

« Clear need to strengthen science journalism capabilities...
* How are South African science achievements framed in the media — for
example the SKA as a symbol of (South) African science and technology

* Butalso focus on the other main channels of science communication — TV, radio,
internet, books/magazines
— tactical responses to their demographic features achievement? How can we include these symbols in our science
— Research focus on modalities, framing, sources of information, demographics... communication?
* How do we think about "Promoting the communication of science using the arts + Global vs (South) African science media content?
and performing arts”? « Is science framed as ‘accessible’, ‘interesting” etc. in line with Framework
“Bilateral agreements with the relevant departments” — SABC? NAC? DAC?

objectives?

Science and the South African media

GET IN'LOSERS
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