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Abstract

Many authors blame postmodernism and studies on Sociology and Anthropology of Sci-
ence (Science Studies) for the rise of relativism and anti-science movements. Despite such
criticism, Science Studies have always been concerned with the construction of the com-
mon world (a shared reality), while the anti-science movement goes in the opposite direc-
tion, denying science to defend economic and political interests of specific groups. In this
sense, the post-truth movement is part of a political agenda and therefore science educa-
tion will not be able to face the dilemmas of such scenario unless it takes a clear political
stance. Thus, our objective is to present a discussion on why we should trust science as well
as what it means to trust science precisely from the so-called ontological turn of science
studies. We argue that, based on this sociological framework, it is possible to recognize the
value of science as a community capable of producing networks and actors that mobilize
the world and that respond to day-to-day problems. Next, we discuss the fact that trusting
in science does not mean blind trusting specialists. It is necessary to increase the participa-
tion of different actors in the construction of the common world, especially by calling into
debate those who were made invisible in the process of colonialism. Finally, we argue that
recovering confidence in science is a political process, in a way that public opinion can
only changed by politically organizing the field of science and science education.

1 Introduction

Five years ago, in 2016, the Oxford dictionary declared “post-truth” as the word of the
year, defined as “an adjective relating to circumstances in which objective facts are less
influential in shaping public opinion than emotional appeals” (Oxford Dictionary, 2016).
This choice only revealed a perception that, for some time, had been shared by many
communities, that there was (and there is) a growing movement of denial of knowledge
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established by the scientific community, as well as of denial or even alteration of clearly
recognized historical or social facts (Allen et al., 2020). What at first seemed isolated and
even grotesque, like the flat-Earth or anti-vaccine movements, became a fundamental ele-
ment in the political trajectories of different countries: the election of Donald Trump in the
USA and the BREXIT, as well as the public discussion about climate change, are just a few
examples of political events that have been affected by the avalanche of fake news and dis-
torted narratives promoted by social networks (Latour, 2017a).

While the confront about the origins of climate change (and necessary polices to con-
tain it) addressed an apparently distant future, the COVID-19 pandemic presented extraor-
dinary and unexpected challenges, demanding fast, organized, and collective actions. In
2017, many scientific studies had already pointed out to the possibility of a new pandemic
and drawn attention to the need of a global, integrated scientific solution (Lakoff, 2017).
This has been neglected by governors despite the scientific value of such studies, especially
due to the difficulty in imaging such catastrophic scenarios (Hurlbut, 2017). In 2020, a
study showed that politically polarized countries (such as USA and Brazil) had the worst
response to the pandemics (Jasanoff et al., 2020). In this sense, the pandemic has made evi-
dent that science trust as well as how society should answer to collective danger is some-
thing to be politically decided now (in the present). It cannot be postponed anymore (as it
seemed in the case of climate change). Pandemics brought a sense of urgency to an agenda
that has been in the public sphere for decades now.

We live in a society where technological development and scientific knowledge are
intertwined with basically all of our day-to-day practices—almost all work requires com-
puters and cell phones, eating habits rely on food that go through industrial processes,
same for medicines, transportation, and so on. In other words, these hybridized practices
co-create nature and society (Jasanoff, 2004, 2015). Intentionally denying specific facts
to promote certain political values, in some cases, implies denying scientific knowledge
and attacking scientific communities when they do not meet the interests of the groups in
question.

For example, to support the discourse that we can continue to grow economically with-
out restrictions and ignoring the debate on fuel sources, it is necessary to attack the scien-
tific communities that point to climate change and to the profound environmental impacts
that our economic system has caused. To continue destroying the Amazon rainforest for
agrobusiness and logging, it is necessary to attack scientists who show the progress of fires
in Brazil; to defend the end of social isolation and to heat up the economy, it is necessary to
disqualify the work of universities that point out the need to maintain preventive measures.
The question of “post-truth,” despite raising philosophical questions (Mcintyre, 2018), is
not and has never been a purely academic, abstract question, a consequence of the episte-
mological discussion.

Some authors accuse Science Studies' of promoting relativistic visions, originating
even what was known as “Science Wars” (Gross & Levitt, 1994; Sokal & Bricmont, 1998).
Despite of that, the recent episodes have reinforced that Science Studies cannot be associ-
ated to the post-truth agenda since they have different political commitments (Jasanoff &
Simet, 2017, Latour, 2017a).

! Science Studies is a broad term used to designate the field of sociology that studies science. It is close to
STS (Science, Technology and Society) and it is often associated to post-modernism.
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In this work, we have three objectives. The first objective is to discuss that Science
Studies and, more specifically, Bruno Latour’s theoretical framework? (considered by many
as an enemy of science) actually suggests that we should trust science. By doing so, we
hope to reinforce that discussing politics in science does not mean to devalue the latter. Our
second objective is to expand the discussion on what trusting science means—emphasizing
that this does not mean to blind trust specialists. And as a third objective, we expect to pre-
sent a concrete programmatic agenda to recover confidence in science, mobilizing different
social groups in the construction of a more just and egalitarian world while also emphasiz-
ing the role of science education in this process.

The paper is structured as follows: in Sect. 2, we briefly present a historical context for
the emergence of Science Studies to then outline Latour’s theory in this field, stressing how
it points to the necessity of trusting science. In Sect. 2, we answer the following question:
according to theoretical frameworks in the context of Science Studies, why should we com-
mend and rely on scientific knowledge? Subsequently, in Sect. 3, these are the questions
to be answered: within the adopted theoretical perspective, what does it mean to frust sci-
ences? What is the role of society in general in decision-making? And, above all, how to
accommodate the points of view of other groups (usually invisible in the process of colo-
nization) for building the world? In Sect. 4, we mobilize the previous discussion to answer
the question: what is the role of science education in the contemporary (post-pandemic)
scenario?

2 Why Should We Trust Science? A Justification Based on Science
Studies

In order to discuss Science Studies and Bruno Latour’s contribution to the matter of trust in
science, we will briefly introduce the historical context for the emergence of Science Stud-
ies (Sect. 2.1), then a brief but broader discussion on science studies (Sect. 2.2), an over-
view of Bruno Latour contributions (Sect. 2.3), and a final deliberation about why science
studies should not be associated to post-truth (Sect. 2.4).

2.1 From Sciences to Science Studies

The birth of modern science® is above all marked by the search for a methodological rigor
that can provide means to determinate an absolute truth and to identify reliable knowledge
(Latour, 1999). This conception of science lasts at least until the nineteenth century, when,
as an example, Pedro Américo (1869) suggested that scientific knowledge is evident to
reason and that it cannot be contested after determination. We may say that, in this period,
there is the predominance of what we may call absolutist views, according to which there
is a clear and absolute break between science and non-science. Most absolutist thinkers
agree on the need to search for absolutely reliable knowledge, but they do not agree on

2 We chose to present Latour’s framework because he is one of most controversial and popular Science
Studies scholar, whose theory actually provides an interesting philosophical framework to validate and
favor science.

3 In this work, e use popular characterization as in Americo (1869) and Whitehead (1925), according to
which it is understood that modern science begins in the sixteenth and seventeenth centuries with works by
researchers such as Galileo, Kepler, Descartes, and Bacon.
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how to obtain it. This disagreement appears very clearly, for example, if we compare the
emphasis that Descartes and Bacon give to reasoning and empiricism.

Alfred Whitehead (1925), an author who strongly influenced the work of many scholars
in the field of Science Studies (for instance, Bruno Latour (1999) and Isabelle Stengers
(2011, 2020), claims that what marks the scientific movement in the sixteenth century,
more than the scientific knowledge itself and the technologies derived from it, is the men-
tality proposed by this movement, which passionately embraces the notion of fact: “This
new tinge to modern minds is a vehement ’and passionate interest in the relation of gen-
eral principles to irreducible and stubborn facts” (Whitehead, 1925, p.3). In addition to the
central role of the notion of fact, modern science is marked by a search for universality:
“Another contrast which singles out science from among the European movements of the
sixteenth and seventeenth centuries is its universality. Modern science was born in Europe,
but its home is the whole world” (Whitehead, 1925, p.4).

As Latour (1993, 1999) points out, different philosophical currents defended the abso-
lute reality of facts as well as the universality of scientific knowledge in different ways.
However, all of them are supported by an insurmountable chasm between two distinct
and irreconcilable ontological poles, nature, and society. Just to mention two examples,
Descartes considered that such an ontological disjunction manifests itself in the separation
of res extensa and res cogitans; for Kant, it is the isolation of objects-in-itself and the tran-
scendental ego that manifests the same separation. The question that naturally arises (and
for which different philosophical currents have given different answers) is how is it possi-
ble to guarantee absolute certainty about nature, if we are forever stuck in our subjectivities
(Latour, 1999)?

In the recent epistemology, an answer can be sustained with the so-called correspond-
ence theories (Popper, 1963). According to this view, nature can be thought of as a set of
objects (since they are not subjective) and facts, whose existence occurs in an absolute and
autonomous way. The essence of everything that exists in the natural world was not created
by mankind, but by nature itself. Whenever an utterance (an element of discourse, which is
therefore social) is made about nature, one can confront it with the natural world. If some
correspondence is attested, it is said that the statement is a form of knowledge; otherwise it
was nothing more than a belief or a fetish (Latour, 1999).

Such an ontological-epistemological scheme underlying the modernist worldview was
not limited to academic debate. The passionate belief in facts and the universality of sci-
entific knowledge has shaped the most different spheres of modern society (Capra, 1982;
Devall & Sessions, 1985; Santos, 2008). More specifically, some authors understand that
the objectified notion of nature, in which it can be seen as independent from the social
world, is consistent with other objectifying views of the world, such as racism, capitalism,
and patriarchy (Santos, 2019). In this sense, the fusion between capitalism and science,
supported by a reductionist conception of reality, has been the driving force behind indus-
trial revolutions, technological advance, and the consolidation of the consumption society.
Consequently, such a merge is the source of many ecological and sociological problems
that we face today.*

In the beginning of the twentieth century, this epistemic and political view was cor-
roborated by the profound transformations that society was facing, with technological
advancement, increasing urbanization, and the advance of the capitalist system. These

4 A similar discussion can be found in Foucault (2008)
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transformations are consistent with the consolidation of thermodynamics (and its thermal
machines) and the electromagnetic theory (with the lighting and then the communication
system), for example. This placed a great confidence in scientific knowledge and in its abil-
ity to promote social well-being, forging the common-sense conception of science, accord-
ing to which science is neutral, purely logical (non-creative), developed by geniuses, as if
scientific work was a perfect mirror of reality (Chalmers, 1978).

On the other hand, as Lima et al. (2019) points out, it was also in the twentieth cen-
tury that the public image of science, as well as the epistemological and social ideals
that it inspired, were placed under suspicion. In particular, studies on the environmen-
tal impacts of modernist progress (Carson, 1994), as well as the evident danger of geo-
political conflicts revealed that science could not be considered a neutral or harmless
practice. During this period, different studies started to point out the social, political,
economic, and non-rational aspects of science—some of which became known as the
general label of postmodernism (Mackenzie et al., 2014). Also, Thomas Kuhn’s (1996)
The Structure of Scientific Revolutions® deeply contributed to the formation of a socio-
logical understanding of science, leading to the formation of a new field: Science Studies
(Edge, 1995).

2.2 General Considerations About Science Studies

Science studies, or sociological studies of science, cannot be considered a homogenous
filed but a set of theoretical and methodological perspectives that try to describe and
explain science. Collins (2002) divided Science Studies in three waves. The first wave
encompasses the sociology of scientists, describing the non-neutrality caused by financial
funding and political disputes, for example. The description of scientific field by Bourdieu
(1976), for instance, could be put in this first wave. The second wave, however, went much
deeper into the sociological path, searching not only for a sociology of scientists but also
a sociology of scientific knowledge (SSK). In this wave, we can find the Strong Program
of Sociology (Bloor, 1996) and the Anthropological studies of the Laboratory (Woolgar,
1982). Finally, the third wave is directed toward the problem of experts and their role in
society (Collins & Evans, 2017).

The second wave is where we find the most radical sociological concepts, which trig-
gered the Science Wars. One in particular is the Principle of Symmetry (Bloor, 1996).
This principle states that all utterances (either true or false) should be explained by social
causes. In other words, when some controversy is solved, we should not assume that sci-
entists achieved some truth or that a natural fact solved it; we need social explanations to
why the controversy was solved. This proposition by itself can be considered relativist,® as
it deals with truth and falsehood in symmetrical terms.

In the same second wave, there is also what became known as the “ontological turn,”
i.e., a set of works and propositions that challenged the metaphysical scheme that sepa-
rated nature and society absolutely. Some examples are Bruno Latour (1999), Knorr-Cetina
(1981), and Isabelle Stengers (2003a, 2003b). These authors argued that there is not only
one truth nor only one reality, a conception that is also shared by decolonialist anthropo-
logical studies (Castro, 1996).

5 Originally published in 1962.
® Relativist is the opposite of absolutist.
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While many studies on science education have been impacted by these sociological dis-
cussions (Lemke, 2001; Tolbert & Bazzul, 2017), many are the authors who have blamed
these movements for the post-truth era in which we live. As Mcintyre (2018) suggests,
post-modernism is a ground for post-truth. According to the author, post-modernism can
be associated to two theses: first, that there is no objective truth and, second, that eve-
rything considered truth is simply the product of political action. Also, Mcintyre (2018)
states that post-modernism went too far when social constructivists (such as the Strong Pro-
gram) started to describe science as a social construction, and he mentions Bruno Latour as
an example of a post-modernist author to be criticized. Mario Bunge (1999), for instance,
claims that Latour describes science as a collective invention of truth (Bunge, 1999, p.32)
and that scientific community is depicted as a political committee (Bunge, 1999, p. 297).
Also, Sokal and Bricmont (1998) claim that Latour’s discussion on physics is full of mis-
takes and misconceptions about Einstein’s relativity.

Assuming that Latour was a protagonist in these science wars and that he has been much
blamed due to the genesis of social constructivist conceptions about science, we are going
to explore his ideas closer. More specifically, we will discuss how Latour’s framework has
actually denied Bloor’s Principle of Symmetry, which allowed him to defend science in the
contemporary world.

2.3 Latour’s Contribution to Science Studies and to the Matter of Science Trust

Latour became widely known by his contributions to the Laboratory Studies (Latour &
Woolgar, 1986). In this work, Latour claimed that scientific facts are social constructs—
reason why he is still remembered as a relativist. Along the years, however, Latour has
been explaining and clarifying what social means. According to him (Latour, 2005), social
is everything that is relational—that encompasses relations or that is a result of relations.
Thus, differently of many other sociologists that consider social aspects to be human
aspects, when Latour says that scientific facts are social, he means that they are produced
by relations of humans and non-humans (Latour, 1999).

This subtle difference in Latour’s definition of social is enough for him to reject Bloor’s
Principle of Symmetry. According to Bloor, truth and falsehood can be explained from
social causes (human productions). To Latour (1993), what we call nature (scientific facts)
and what we call society (human productions) results from the networks created by humans
and non-humans, so scientific facts cannot be explained by society alone. Latour calls this
idea the Generalized Symmetry, which is represented in Fig. 1.

One could still say that Latour’s view is relativist as it considers nature a creation. How-
ever, Latour (1993, 1999) argues that different networks mobilize different realities, with
different extensions and abilities of affecting us. He uses the example of a network of fer-
mentation microbes, which should be much wider than a network of spontaneous fermen-
tation (which was rejected by scientific community after Pasteur’s studies), since many
technologies and products are involved in biological fermentation. So, although there may
be people who still defend spontaneous fermentations, we cannot say that this reality is
equivalent to biological fermentation.

Networks are what sustain reality. The wider the network, the greater is the reality. To
Latour, we can hierarchize different realities and decide which one is more real (Latour,
1999). Thus, in the matters of climate change, vaccines, and social isolation in the pandem-
ics, there are networks wider and more real than others—it is not possible, according to
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Boor’s Principle of Symmetry Latour’s Principle of Generalized Symmetry

Falsehood

Fig. 1 Representation of Bloor’s Principle of Symmetry and Latour’s Principle of Generalized Symmetry.
Adapted from Latour (1993)

Latour, to make them equivalent. In this sense, post-truth is not about truth versus false-
hood, but about a very stable and wide network against a small and unstable network.

From this perspective, we can move away from the concepts of absolute facts and that
of a universal objective science. Knowledge and science are the result of an intense process
of articulation and translation between humans and non-humans, which distances us from
epistemological absolutism and, most importantly, from an ontological vision that places
nature as a transcendental entity. However, different collectives or groups support different
networks and so different realities—which allows us to hierarchize such realities, avoiding
relativism.

Thus, unlike what Latour’s critics usually claim, his social constructivism does not
imply a relativist position. According to Latour (1993, 1999), we cannot reduce reality to
human volition, neither as a mechanism of discourse nor to play political games. Reality is
the world established through the collectives of humans and non-humans; it is at the same
time natural, social, and discursive (Latour, 1997). Latour’s rejection of the strong program
of sociology resulted in a many-pages-long paper written by David Bloor (1999), entitled
Anti-Latour, where the father of the Strong Program criticizes Latour’s ideas. Therefore,
we can definitely say that Latour’s framework departs a lot from the hegemonic assump-
tions of the Strong Program and Mcytire’s views on post-modernism.

In general, an important characteristic of scientific production is that it is the result of an
intense network of articulations, which tries to accommodate different theoretical elements,
proposed by humans, and results obtained from experiments in laboratories, which are
independent of human volition. In relation to typically modern problems where scientific
elements are highly hybridized, it is natural that the scientific community itself presents
the best articulated propositions. If all realities were equivalent, it would not make sense
to defend a better view to solve any public problem. However, according to the vision pre-
sented here, problem-solving requires networks capable of acting and modifying the mate-
rial reality that surrounds us. In this sense, the scientific network presents itself as a good
candidate to contribute to these issues. In a recent interview, Latour has stressed the neces-
sity of taking back the respect for science:
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We will have to regain some of the authority of science. That is the complete
opposite from where we started doing science studies. Now, scientists have to win
back respect. But the solution is the same: You need to present science as science
in action. I agree that’s risky, because we make the uncertainties and controversies
explicit (VRIEZE, 2017).

This discussion has an important impact for science education. Latour understands
that post-truth is a situation in which two networks compete for the attention of the public
sphere as if they were equivalent, but the fact is that one network is much wider and stable
than the other. According to Lima et al. (2019), one of the problems we are confronted
with is that scientific facts are presented to society (in educational contexts also) as black
boxes (Latour, 1988). So, whenever a community wants to defy a scientific explanation, it
also presents a new black box. The public cannot verify all explanations, so it gets divided.
One possible way to avoid this post-truth is to open science black boxes and show people
all the network that is associated to a certain scientific claim. Only networks wider and
more stable than that should be accepted to defy the scientific claim. In this sense, sci-
ence education must be concerned in opening “scientific black boxes,” showing science in
action (Lima et al., 2019).

2.4 Why Are Not Science Studies Related to Post-truth?

The recent political situation suggests that the question of trusting in science goes far
beyond mere academic debate (although, as Latour (2004a) points out, politicians have
appropriated elements of this discussion for their own purposes) and reveals the interests of
specific groups behind such propositions (Angell, 2004; Kleinman, 2003; Oreskes & Con-
way, 2010)’.Thus, we understand that there is a crucial difference between science studies
and what we see today.

To an extent, such academic studies point to the need to build a more egalitarian,
socially and cognitively just world, in order to accommodate so many different points of
view. The anti-science movement that we see today goes in the exact opposite direction. It
denies the need for economic changes to make the world possible to live in for everyone; it
denies the need for vaccines and protective measures to guarantee life for all, and it bets on
an economic model that only widens inequalities and continues to reinforce necropolitics
in peripheral countries (Mbembe, 2019). The post-truth and the denial movements make
the construction of a shared reality unfeasible, betting on the expansion of social inequali-
ties (Latour, 2017a). To associate these two movements (science denial and postmodern-
ism) for simply not adhering to epistemological absolutism is a mistake.

In the current context, we live in a borderline situation. Studies on climate change have
shown the significant anthropogenic changes on Earth, motivating the suggestion of the
name of the current geological period—Anthropocene (Latour, 2017b). In addition, the
COVID-19 pandemic has demanded a series of efforts reinforced by scientific results
worldwide to mitigate the damage caused by this disease that undoubtedly affects different
social groups differently (Santos, 2020). In other words, science is a fundamental factor in

7 Tt should be noted that the studies brought by these references point to cases in which groups composed
of scientists worked to confuse public opinion regarding stabilized themes and already widely accepted in
the scientific community
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solving contemporary problems. In this sense, science and science studies converge, aim-
ing to guarantee a common world.

3 How to Trust Science?®

As discussed in the previous section, it is possible to escape the modernist ontological
order, adopting Latour’s Generalized Principle of Symmetry. Such a view implies the rec-
ognition of co-existence between different realities—which, on the one hand, allows us to
escape from epistemological absolutism but, on the other, allows us to rank the different
propositions according to the networks that articulate them. Therefore, Latour’s theory
allows us to move away from a radical relativistic view.

Nonetheless, this theoretical positioning poses new questions: does it mean that recog-
nizing that propositions can be hierarchized and that science is able to articulate such net-
works, accommodating a great multiplicity of human and non-human propositions, implies
that scientific community alone solves socio-scientific or socio-technical problems? Should
we blind trust experts so that they can tell us what to do? Does recognizing that science is
a reliable source of propositions mean that we can treat socio-scientific problems simply
as scientific problems? Our answer to all of these questions is no. Following this path, we
enter the second point of this article: what does it mean to trust science and how (or to
what extent) should we trust science?

This is obviously not a recent problem. As Latour (1997) points out, the problem of the
relationship between the epistemic status of knowledge and the decision-making regime
on public matters already appears in Plato. Latour (1997) remembers us that, according
to Plato, defending an absolutist epistemology implies defending against the democratic
regime. After all, why do we need the multitude of ignoramuses when we have the knowl-
edge of scientists? Rousseau (1750) is yet another example of philosopher who questioned
whether specialized knowledge could increase people’s happiness, coming to the conclu-
sion that it was better if it did not depend on science. The same issue is addressed by Fey-
erabend (1982). In the field of science studies, it is understood that the discussion about
the role of specialists in society forms the so-called third STS wave (Collins, 2002, 2018;
Collins & Evans, 2017, 2019; Collins et al., 2017, 2020).

As we will discuss in this section, although scientific and technological knowledge is
fundamental for solving contemporary problems, such problems can in fact only be solved
if there is an engagement of the population. It is necessary that citizens see themselves as
active agents in the process of building society and the world, an ideal defended by many
authors in the field of Science Education (Alsop & Bencze, 2014, 2020; Bencze, 2017;
Hodson, 1994, 2003).

In the context of the theoretical framework that we are presenting, some considerations
need to be raised. The first is that the process of articulating propositions and disputes
between different networks is not an abstract process, but it takes place in material and con-
crete conditions—depending on relationships between humans and non-humans. Latour
(1999), for example, narrates the symmetry between Frédéric Joliot’s findings on neutrons

8 In this section, we will keep restricted to sociological discussions. However, there is important discus-
sion in the filed Epistemology that also points out why to trust science. Specially, the philosophy of science
practice, which discusses the role of evidence (Cartwright, 2017), how agreements and model are built in
practice, as well as other relevant topics to this matter (Chao & Reiss, 2017).
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and the articulations that he had to do with politicians to carry out his nuclear project. Sci-
ence development is not decided only by non-humans nor only humans themselves can
manage to define new propositions. There is an intense social (relational) work in heteroge-
neous collectives that allow such a process of stabilization.

Thus, propositions that emerge victorious and stabilized are those that survive cos-
mopolitics or a process in which humans and non-humans interact to build a possible com-
mon world®. As Latour puts it:

COSMOPOLITICS: An ancient word from the Stoics to express an affiliation to no
city in particular but to humanity in general. The concept acquired a deeper meaning
through its use by Isabelle Stengers to mean the new politics that is no longer framed
inside the modernist settlement* of nature* and society*. There are now different
politics and different cosmos. (Latour, 1999, p.306).

It is also important to mention that he uses this term under the influence of the Belgian
philosopher Isabelle Stenger (2003a, 2003b, 2018), who, according to him,

has reinvented the word by representing it as a composite of the strongest meaning
of cosmos and the strongest meaning of politics precisely because the usual meaning
of the word cosmopolite supposed a certain theory of science that is now disputed.
For her, the strength of one element checks any dulling in the strength of the other.
The presence of cosmos in cosmopolitics resists the tendency of politics to mean the
give-and-take in an exclusive human club. The presence of politics in cosmopolitics
resists the tendency of cosmos to mean a finite list of entities that must be taken
into account. Cosmos protects against the premature closure of politics, and poli-
tics against the premature closure of cosmos. For the Stoics, cosmopolitanism was a
proof of tolerance; cosmopolitics, in Stengers’s definition, is a cure for what she calls
“the malady of tolerance.” (Latour, 2004b, p.454).

For Latour different collectives arrive at the same entities that exist in the world through
cosmopolitics, which also means that it is through cosmopolitics that we achieve a common
world. Thus, adopting the metaphysical perspective discussed in the previous section, it
must be understood that the common world is not something transcendental and that can be
used as an explanatory factor to end controversies but is rather what emerges from the cos-
mopolitical process. The common world is a possible world, never finished, never closed,
that arises from the tensions and articulations of the cosmopolitical process. For a proposi-
tion to become part of this common world, to become a matter of fact, it needs to be able to
get surrounded by a network of humans and non-humans to settle. It therefore needs to be a

matter of concern'®.

® Because different networks produce different realities. To Latour, we do not live a priori in the same
world. Only when different collectives agree about the validity of the same networks, we can share one
single and common world.

10 Although Latour appropriates the term from Stenger’s reflections, there is an understanding that the
meaning given by Latour differs to some extent from the original view (Blaser, 2016). While Stengers
(2018) emphasizes the importance of putting under suspicion the obviousness of which common world
should be sought and which methods are useful in the construction of the common world, adopting the
stance offered by the conceptual character of the idiot, proposed by Deleuze. Latour (2004a, 2017a), on the
other hand, has emphasized the importance of urgently accommodating different points of view in building
a common world before the consequences of climate change make this process too late.
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This not only means that scientific knowledge affects social relations, but that it results
from an intense political process. Recently, we carried out a discussion about the initial
stage of the pandemic, highlighting epistemic and political entanglements (Moura et al.,
2021). In such a cosmopolitical process, a question that must be taken into account is who
are those who participate or have the right to participate in the construction of the common
world? Or, in other words, who decides what is matter of concern? De la Bellacasa (2011)
argues that, in general, there are characters who are excluded from the process of building
the common world, whose concerns are invisible to the scientific community (a discussion
that is ignored by Latour). So, first of all, if we really want to build a common world that
is inhabitable by all, there should be mechanisms throughout the cosmopolitical process so
that the concerns of more actors are made visible. That is why it is necessary to shift the
discussion from matters of concern to matters of care (de la Bellacasa, 2011).

In addition, a second point to be made relates to the very nature of decision on public
affairs. While science can say with great confidence what is the chemical composition of
the atmosphere and what will be the impact of the use of a certain fuel, the decision on
whether certain sectors of the economy responsible for the subsistence of countless fami-
lies should cease to exist in order to achieve a better environmental future is to be made by
politicians. While science can tell how much of the Amazon burns down in Brazil daily,
politicians need to decide how much they want to slow the advance of agribusiness, one of
the main economic sectors in the country and that guarantees the government the possibil-
ity to buy vaccines to save lives. While science can tell what is the impact of social isola-
tion in the pandemic, politicians have to decide whether to apply it and affect the economy
of a country where half the population is in a situation of food insecurity.

In summary, although socio-scientific problems depend heavily on information provided
by science, which clarifies important factors to be taken into account, the final decision
extrapolates the purely technical issue, involving economic demands, political commit-
ments, ethical, and moral decisions, among others. This problem leads to the question of
double responsibility discussed by Bakhtin (1999), according to which, in our concrete
actions, we respond to two different spheres of reality. We respond to the world of cul-
ture (like the world of science or arts), but we also respond to the world of life, or our
moral responsibility. Governments and citizens must respond to the information provided
by science with their actions, but they also need to respond to their moral and political
commitments.

The recent movements to regard socio-scientific problems, such as those caused by the
pandemic, as purely technical questions are certainly a cause of concern, as they suggest
that specialists should have all the answers to these problems. The answer of science is
just part of the bigger picture that should inform us about the construction of the com-
mon world, and the final decision should involve people’s shared values and objectives in
building this world. Again, scientific networks may provide the more extensive and stable
reality. We should listen to the scientific consensus about our contemporary problems at
the same time that the final decision must take values from the different social groups into
account. The scientific community is expected to inform the decisions to be made, but the
decision also needs to accommodate the views of different groups interested in building the
common world.

The questions that follow this reflection are straightforward: which groups will be heard
and what values will be taken into account? Should we accommodate the views of anti-
vaccine groups? Should we accommodate the views of flat-earthers? Should we listen to
science deniers in general? Our answer is no. If we accepted that any group could claim
a participation in the cosmopolitical process and assume that any point of view should be

@ Springer



1374 N. W. Lima, M. M. Nascimento

acceptable in that process, we would just be escaping the dangers of authoritarian absolut-
ism to dive into an immobilizing relativism.

We argue that it will be necessary to build the articulation between different communi-
ties, knowledges and methodologies, in what Boaventura de Sousa Santos calls an ecology
of knowledge (Santos and Meneses, 2009), i.e., the articulation of knowledges that points to
the construction of a just world. It is based on this ecological proposal that we highlight the
potential of the pedagogy defended by Paulo Freire (2018), according to which the educa-
tion process is built with the community, based on their local and concrete issues. Not only
that, but the very solution to these problems can still be informed by science while being
made according to other worldviews that are more ecological in essence, such as that advo-
cated by the indigenous leader Ailton Krenak (2020a, 2020b).

Candidates to participate in this ecology, understood as an accommodation from dif-
ferent points of view about the world, must meet a criterion of “demarcation”. This cri-
terion is rather epistemic-political, and is not purely epistemic as envisioned by Popper
(1963). The groups and points of view that are accommodated in the ecology of knowledge
must be those committed to the construction of the common world and to the promotion of
social and cognitive justice!! (Santos, 2019).

Thus, we understand that trusting science demands more people to be part of science
and public decision processes. The scientific community will not regain society’s trust as
long as it does not answer to society’s deep concerns. And one way for that to be possible is
by creating more spaces of dialogue and communication. We need to articulate communi-
ties around matters of care, in order to ensure a habitable Earth for everyone. Only knowl-
edge and communities committed to these values can contribute to the urgent construction
of a common world. Santos (2019), for instance, proposed the concept of pluriversity in
opposition to university. In a pluriversity, there is space for different communities to dia-
logue and thus to build a common world. Science could greatly contribute to these spaces.

4 How to Act in the Post-pandemic World? What Is the Role of Science
Education in the Construction of a Common World?

Having answered the initial questions of why and how to trust science, in this section we
aim to introduce a more action-oriented discussion, reflecting on the role of science educa-
tion in the post-pandemic world. At the beginning of the twentieth century, the American
sociologist Robert Merton, based on the study of science, technology, and society in seven-
teenth century England, described the religious, professional, economic, and institutional
conditions for the scientific and technical revolution that occurred in the origin of modern
science (Merton, 1938). Even recognizing the numerous texts on science prior to his work,
Merton’s thesis is often considered to be foundational for the sociology of science. His
work is important because he contributed significantly to the establishment of a differentia-
tionist perspective, which is concerned with the institutionalization of science, albeit main-
taining the separation between cognitive and social contents or, in other words, the division
between sociology and epistemology of science (Shinn and Ragouet, 2005).

1 To Santos (2019), it is not enough to just allow everyone to access scientific knowledge and technologies
in order to have justice. It is also necessary to consider knowledges that have been annihilated in the process
of colonization—what he calls epistemicide.
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Reflecting on the current scenario in which confidence in institutions is absolutely
undermined, as it was seen with the invasion of the US Capitol shortly after the defeat of
former president Donald Trump in the elections, it is worth asking how we can convince
people to follow the idea of a common world with cognitive and social justice. This is an
issue that has to be addressed by taking into account not only agents and their unique-
ness but also the collective intersubjectivity. For example, it seems unlikely that scientific
dissemination by itself will be able to change a person’s opinion on the effectiveness of
vaccines, the anthropogenic effect on global warming or the legitimacy of the American
electoral process'?. Discussing the role of science in the classroom from the perspective of
science teachers on problem-solving is also not enough to convince students about these
issues in any level of education. It is then necessary a broader perspective that considers all
the dialogicity present in the communication and convincing processes.

Therefore, we propose to look at the psychology of persuasion in order to find a per-
spective that helps us develop a proposal for scientific education that is able to persuade
and convince people. Petty and Cacioppo (1986) present a theory to explain the degree of
influence of persuasive communication on changes in behaviors, feelings, beliefs, and atti-
tudes—the Elaboration Likelihood Model of Persuasion (ELM). For the authors, there are
two possible ways for people to evaluate information and be convinced of something. The
first, called the central route, is that linked to epistemic, rational, and cognitive aspects,
through which people get involved with scrutiny and analysis of information (Petty and
Cacioppo, 1986).

We understand that both the traditional teaching of science, as well as many of the pro-
posals currently considered innovative, point towards persuasion, suggesting that beliefs
occur based on the “quality” of information. Many discussions on science education, and
which for a long time contributed to the qualification of the field, operate in the same line.
The second possible form of persuasion, which is directly related to the fact that people
believe that the elections were rigged or that the earth is flat, is one that does not depend
only on the person’s ability to assess the veracity of the information or its quality but also
on the relationship that this person establishes with the source of the information (Petty
and Cacioppo, 1986). For example, Donald Trump’s voters did not evaluate the coherence
and validity of the arguments that votes were poorly counted or cast down but were instead
convinced that they did and so invaded the Capitol. This conviction occurs, in general,
through trust, fascination, or respect for the emitting source. This second type of persua-
sion is called the peripheral route.

We understand that teachers in all areas, and not just science, need to work with the two
routes of persuasion, but especially from the second, historically disregarded from peda-
gogical discussions and even research in education. This finding highlights the need for
an improvement not only in the specific space of the classroom, but also in the commu-
nication between scientists and society. That is to say, it is not enough to assume that the
simple disclosure of scientific evidence or information, whatever be the rigor or clarity
of the information issued, will be sufficient to convince the population to adopt a certain
behavior. This has been studied as affect in science education (Alsop, 2005, 2015; Alsop &
Watts, 2003). People have to be affected, mobilized, to feel sensible to the matters that are
presented—this is a crucial part of building a common world (Latour, 2017a). It must be

12 Not only is the process of scientific dissemination inefficient in affecting public opinion, but also, as
Paulo Freire (2013) argues, it starts from the assumption that science or academia created the world alone,
and we only need to deliver it to people, while what we want is the collective construction of the world.
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said that acting through the second route of persuasion, as well as qualifying communica-
tion processes to convince people, does not mean manipulating them in a negative sense.
We understand that there is a difference between convincing and manipulating. No matter
how close they are in terms of the final result, which would be the change of an attitude,
we consider that, unlike persuasion, manipulation can cross moral and ethical boundaries
to achieve a goal.

In this context, scientific education needs to take into account this subjective rela-
tionship with knowledge, understanding the dialogicity of communicative processes.
This means that we cannot think of science education as just what happens inside the
classroom. We need to think about it in the great public debate. Furthermore, it is neces-
sary to recognize that different individuals trust institutions, groups, or people in differ-
ent ways, which is reflected in the acceptance or rejection of information. For this rea-
son, it is essential to articulate communities that can become reliable enough to increase
the likelihood of convincing individuals. Articulation, in this sense, means strengthen-
ing existing political institutions, such as scientific associations in the most different
fields of study, and creating mechanisms for dialogue (instead of simple dissemination)
among the society.

In the case of science education, for example, we cite the European Science Edu-
cation Research Association (ESERA), the International Organization for Science and
Technology Education (IOSTE) and the International Group of History and Philosophy
of Science Teaching (IHPST) as institutions with the potential to act on the peripheral
route of convincing through the strengthening of dialogue with other groups. That is,
as we assume that there is a constant discursive dispute over truth (Foucault, 2008) and
that the ways of knowing and representing the world (both nature and society) are insep-
arable from the way that we choose to live in it (Jasanoff, 2004, 2015), it is essential to
take into account the role of these communities and institutions in defining what can be
called socio-cultural knowledge (Fischer, 2019). So, to answer the question proposed at
the beginning of the section, we are saying that the most effective way to convince peo-
ple to follow the path of the common world and cognitive and social justice is through
the establishment and strengthening of these communities articulated around the goal of
building a common world that is socially and cognitively just.

The same stance can also be taken in the educational context. Professors of scien-
tific subjects need to be aware of the fact that the ideas disseminated in their classes
will interact with socio-historically located subjects, each with different social origins
and different socialization processes. This requires these teachers to develop a dialogi-
cal education (Freire, 2018), centered on the horizontality of knowledge and respect
for different points of view. Based on the proposals for a socio-political turn in science
and mathematics education (Hodson, 1994; Gutiérrez, 2013, Tolbert and Bazzul, 2017,
Moura et al., 2021), we defend an educational rupture in terms of curriculum, reduc-
ing the emphasis on specific content and adopting local socio-scientific criteria. Similar
to what has already been discussed in other social spaces (Alsop and Bencze, 2014;
Bencze, 2017; Sjostrom and Eilks, 2018), our proposal moves towards not only valu-
ing, but also thinking about education and sciences from the uniqueness of the different
contexts.

This vision of education is in line with the speeches and proposals of the Brazilian ped-
agogue Paulo Freire. Freire (2018) thinks the pedagogical process from the articulation of
what he called “culture circles,” which are formed by teachers from different areas, people
from the local community and students. In the meetings, members are united towards a
common world, with dialogues and critical reflections about it. The “circle” is not a place
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to teach, but to learn in reciprocity of consciences (Freire, 2018). Meetings start with a
survey on the themes to be studied, looking for local problems and contradictions, that is,
there is no prior content, just everything is built upon a horizontal dialogue between peo-
ple, or, more specifically, in an ecology of knowledges (Santos and Meneses, 2009).

Finally, we list the measures that we believe that need to be taken to restore confidence
in science and science education:

e As the process of trust takes place in the sphere of public debate, a first step is to
strengthen institutions that can tension the political scenario and public opinion, such
as IHPST, IOSTE and ESERA. Strengthening means increasing the number of mem-
bers and partner institutions.

e The strengthening of these communities serves, first of all, as a means to express mat-
ters of care and matters of concern, to stabilize practices, to share experiences, to con-
tribute to the formation of researchers and educators trained and interested in build-
ing the common world, and to promote social justice. Therefore, it is necessary to
strengthen events, training courses, forums and other spaces for dialogue.

e The strengthening of these communities serves, in the second place, to tension pub-
lic debate, through digital media, dialogue events with the different sectors of society,
pressure on political institutions to value science and education.

e In the classroom, the first necessary measure is a curricular break, moving from techni-
cal themes to socio-scientific issues.

e The decision on which socio-scientific issues should be addressed is not imposed by
the teacher or by a group of experts but is collectively constructed by the teacher and
the school community, based on concrete problems and concerns of the community as
defended by Paulo Freire.

e The construction of a solution to such questions involves recognizing information pro-
vided by science, but is not limited to it. The political and moral dimensions involved in
the issues have also to be identified.

e Not only scientific knowledge but any knowledge aimed at building the common world
and promoting social justice, such as the worldview of the original peoples, are wel-
come in this process of articulating an ecology of knowledge.

e At the end of the process, concrete actions are planned to promote the construction of
the common world and social justice.

5 Concluding Remarks

The new coronavirus pandemic made it clear that we need to rethink the role of science in
decision-making processes in all countries of the world. In theoretical terms, the spread
of denialism, influenced by many public representatives, has heated the discussion on the
phenomenon of post-truth. In addition to the theoretical discussion, the dissemination of
fake news and factual inaccuracies about recommendations and results from scientific
sources has made it difficult to control the pandemic in many countries, that is, it has a
direct impact on people’s health. In this scenario, it is essential to answer the question
proposed by the Science and Education journal: “Why Trust Science and Science Educa-
tion?”. Extrapolating the proposed question, in this paper we propose to answer not only
why but also how we can trust science and what is the role of science education in the post-
pandemic world.
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For the first question (Why), we articulated an answer based on social studies on science
and technology (STS). We showed that a fundamental characteristic of scientific produc-
tion is its intense network of articulations, which accommodates elements of human and
non-human agents, such as theorizations and findings of laboratory experiments. This per-
spective seeks to move away from scientific absolutism, since it does not use an exclusively
epistemic criterion to characterize scientific production. For the problems that emerge from
modern life, it is natural for the scientific community to come up with better articulated
propositions than those produced by other groups. Thus, the theorization that allows us to
move away from absolutism shows us the way to avoid falling into radical relativism. Thus,
we must rely on science because its better articulated networks allow us to establish guide-
lines and actions to change the real and material context around us.

On how to trust science, we discussed the issue from two perspectives. First, science
takes place in a cosmopolitical process, in which a fact that becomes scientific is something
that first needs to aggregate a community around itself (a matter of concern). However, to
think about social problems and ensure the promotion of social justice, one must take into
account who are the people who are concerned. To this end, we propose a reflection based
on the concept of matter of care to defend the idea that society needs to actively engage in
the process of building the common world. Second, the concrete problems that we need to
solve are not only technical, but axiological, political and ethical. Using Bakhtin’s concept
of dual responsibility, we recognize that we are responsible not only for scientific knowl-
edge, but for the moral and political issues that are imposed, so only a truly collective
endeavor should be able to present viable paths for the construction of a common world.

As a way of thinking more purposefully, we indicate the need to strengthen scientific
institutions based on the most effective dialogue with people. This recommendation stems
from the need to take into account the quality of the arguments and information dissemi-
nated by the scientific community, as well as the relationship of trust and appreciation that
people establish with representatives of scientific institutions. In educational terms, we
reinforce the need for a rupture in science teaching as a means to reduce the emphasis on
content and to unveil the uniqueness of every problem and agent.

Our work presents one among many possibilities to reestablish a common goal for all,
that is a habitable Earth for future generations. The main point is to draw attention to the
fact that we cannot carry on with this extractive economy that is directly related to anti-sci-
entific attitudes observed today and that generate so much distress in the science education
community. Our role as researchers is to reflect not only on our theoretical perspectives,
whether philosophical, sociological or historical, but also on our ontological relation with
this world. We cannot be content with new attempts of reform that serve only to preserve
the status quo. A rupture is really needed, and we must start it from an ecological perspec-
tive that considers the multiple visions and worldviews of the world that we inhabit.

In summary, we can say that, in the first place, the present work aligns to different stud-
ies in the field of Science Education that also adopt a different metaphysical framework
(Bai et al., 2021; Jeong et al., 2021; Stetsenko, 2008). From such a view, it is possible to
recognize that science is a practice that co-produces nature and society, formed in the ten-
sion between political and epistemic clashes. Such a sociopolitical view of science and
scientific education also matches that of different studies on Science Education (Gutiérrez,
2013; Hodson, 1994, 2003; Sjostrom and Eilks, 2018; Moura et al., 2021).

Given this recognition, we advocate a broad curriculum reform, focused on the presen-
tation of socio-scientific issues (Kampourakis, 2019), and the active role that students must
play in the construction of the common world as well as the role of scientific education in
this process of autonomy and action in the world—which is in line with the idea of activist
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education (Alsop and Bencze, 2014; Alsop and Bencze, 2020; Bencze, 2017; Bencze et al.,
2020). On the other hand, we diverge from some authors (Fensham, 2002) as we do not
understand that the curriculum, which presents the decision of what socio-scientific themes
and contents should be discussed, should only be made by specialists (whether in the hard
or human sciences). Rather, we think that it must be built as a collective, local and concrete
guideline, in line with Freire’s (2018) and Santos’ (2019) theories. This means that Science
Education needs to be able to mobilize, affect and impact people around “matters of care”,
which are themes that promote a more just and supportive world, backed up by an exten-
sive network that connects different knowledge, including those scientific.
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