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Abstract

The paper reflects on public discourses about science and pseudoscience, proposing the
same discursive structure for both—the Esperantist-Epideictic genre. This genre of dis-
course might bring together characteristics that we understand as constituents of the public
discourse on science. It also enables us to depict the process by which to maintain cohesion
on a group’s values. The discursive activity points to science as neutral, free, and inde-
pendent of social influences captivating those already in this discursive sphere. The dis-
cursive hermeticity appears in the Esperantist content and the Epideictic form by avoiding
the dialogical situations where there is no epistemological and axiological dispute. We thus
show that the Esperantist-Epideictic genre helps to understand the process of maintain-
ing a cohesive group whose beliefs about the Flat Earth appear in social media. We use
data from three sources: transcriptions from seminars held at that 1st FlatCon Brazil, most
viewed videos on YouTube where affirmationists talk about Flat Earth, and semi-structured
exploratory interviews conducted at FlatCon. Our findings indicate that some conceptions
of validation of knowledge, scientific method, science bias, reality, and truth compound
a distinct part in the current conversations about the Flat Earth movement. Moreover, the
Esperantist-Epideictic genre of discourse can be an analytical tool for framing the echo
chamber in social media while defending or attacking the Flat Earth movement. We con-
clude that in a time where there is a growing consensus that science is under attack, the
ways in which its defenders are trying to stand up to it may be causing some harm.

Keywords Flat earth - Esperantist-epideictic genre - Science - Pseudoscience

1 Introduction

Science teachers might occasionally face science denial in classrooms. As Fackler (2021)
conjectures, fact confrontation and correction methods might not be enough to impact stu-
dents’ beliefs. The students’ initial misconception or beliefs get even stronger as a backfire
effect. Additionally, Darner (2019) argues that science denial has been moving from the
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social periphery to the center and became a “barrier to educating a science-informed citi-
zenry.” (p. 229).

Metin et al. (2020) indicated that pseudoscience might be related to the lack of criti-
cal thinking and knowledge on the Nature of Science (NOS) (see also, Afonso & Gilbert,
2010). They also underline that students remain vulnerable to pseudoscientific beliefs and
are usually unaware of the commercial intentions on it. Despite the recent effort to grasp
this science denialism, pseudoscience phenomena, and its impacts on science classrooms
(Barzilai & Chinn, 2020; Hansson, 2017), current science denial’s causes, development,
and dynamics remain unclear to science educators.

There is a growing distrust in the institutions and science in the middle of ideological
struggles. A comprehensive survey with a sample of 140 mil participants in 140 coun-
tries concerning public trust in institutions and science indicates that South America is
the region with the highest rate (39%) of the answering no to the question: “People who
think the work scientists do benefits people like them.” According to the report, South and
Central America are the regions where people tend to be most skeptical about the benefits
of science reaching themselves (Gallup, 2019). On the other hand, Gauchat (2012) devel-
oped an analysis using a repeated cross-sectional sample from 1974 to 2010 with more
than 30,000 cases in the USA. His findings indicate that the public trust in science remains
stable throughout time, except among conservative groups and those who frequently attend
church.

Additionally, “the analysis provides negligible evidence for the cultural ascendency the-
sis, which suggests that trust in science will increase over time. Nor do results support the
alienation thesis that predicts a uniform decline in public trust in science.” (Gauchat, 2012,
p- 182) The study brings forward that public trust in science has been changing throughout
the years as an arena of political dispute. The findings reinforce the current research that
detects an increasing polarization around some scientific topics (Drummond & Fischhoff,
2017; Kahan et al., 2012; Samantray & Pin, 2019; Tucker et al., 2018). A deep under-
standing of the current public trust in science and the aggravation of the polarization seem
critical for science educators since they have to put up with such issues daily within the
classrooms.

Notions such as post-truth and fake news have gained popularity in modeling distrust
and polarization. Barzilai and Chinn (2020) argue that although post-truth is not a new phe-
nomenon, it has been intensified by how information is shared and consumed with social
media. According to the authors, some “associate the post-truth condition with the rise of
‘echo chambers’” (Barzilai & Chinn, 2020, p. 109), in which the information is produced
and shared in restricted circles that reinforces preferences, sentiments, and worldviews.
Furthermore, they claim that “Trust in science may also be undermined by science com-
munication practices such as overstating scientific findings or creating a ‘false-balance’”
(Barzilai & Chinn, 2020, p. 109). At large, the studies have pointed out that the recent pro-
cesses by which people are producing, sharing, and consuming information in social media
play a critical role in spreading misinformation (Samantray & Pin, 2019; Xu et al., 2021).
Vraga and Tully (2021) indicate that those who are likely to share and post misinformation
and fake news on social media are precisely those with little knowledge and skills to evalu-
ate the content.

Among all the social media, YouTube has been gaining attention for the intense news
circulation—as well as misinformation—and its educational potentialities. In a study on
information circulation during the coronavirus outbreak, Khatri et al. (2020) highlight
that disseminating information through YouTube has been critical. The study shows that
although the popular videos are mostly informative, the misinformation popularity (likes)
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is higher in Mandarin than in English. Ultimately, it indicates that the dissemination of
misinformation and science denial might be a cross-cultural phenomenon. According to
Allgaier (2019), science denialists (e.g., creationist groups) have explicitly oriented the fol-
lowers to use YouTube as an effective platform for “internet evangelism” (Allgaier, 2019,
p- 11, see also 2013).

One emergent denialist group that is worth examining is the so-called Flat Earth move-
ment. Olshansky et al. (2020), in a study centered on interviews gathered during the 2nd
Annual Flat Earth International Conference, mention that this movement is relatively new
on the internet and gained attention on YouTube after 2014. According to the authors, it is
possible to find a common narrative that alludes to a gradual conversion of people to the
Flat Earth movement via YouTube. The study presents a conversion process triggered by
videos suggested by YouTube algorithms. It means that the viewers were not actively look-
ing for this type of content. Most of the videos are produced by Flat Earthers that create
their own channel and occasionally sell products related to Flat Earth (books, models, art
design, etc.). The video contents appeal to science, conspiracy theories, sensorial experi-
ences, and religion—particularly to some trends of the Bible interpretation like Biblical lit-
eralism. Although it is possible to identify a sort of religious orientation, the authors point
out that not all Flat Earthers are Biblical literalists. As we shall discuss in this paper, the
religious nature of the Flat Earth movement remains somehow unresolved—at least from
our data in Brazil. Right now, it is hard to determine the reach, sustainability, and concrete
impact in science classrooms of such a denialist movement. However, the scrutiny of their
discourses, as well as the ways by which they are confronted in the public discussions,
might offer relevant insights for science teachers who are willing to approach controversial
topics regarding the NOS in the classroom.

This study addresses two research questions:

How is the discussion about the Flat Earth shaped in the public discourse, particularly
those in social media like YouTube?

How are notions such as knowledge, scientific method, reality, and truth used in the
polarized discussion about the Flat Earth?

We hypothesize that the public discourse around the Flat Earth in social media is
reinforced by and a reinforcement of the “echo chamber” for both groups (attacking and
defending). Both groups use notions of knowledge, scientific method, reality, and truth as
unproblematic and dogmatic. Ultimately, the public discourse about the Flat Earth in social
media might be trapped in a sort of discursive mirror, with no gain of understanding for the
general public.

We scrutinize how the public discourses about the Flat Earth have been shaped, con-
sidering not only the Flat Earthers’ (denialists) discursive production but also those in
the name of science (affirmationists) that are attacking denialist groups and ideas. We use
materials gathered from the 1st Conference for Flat Earthers (FlatCon) in Brazil in 2019
and popular scientific communicators addressing this topic on YouTube. The study aims to
provide a frame for understanding, in social media environments, the role public discourse
about science plays in educating the public about why and when trust in science is war-
ranted. We present two major findings: first, some aspects related to NOS, such as concep-
tions of validation of knowledge, scientific method, science bias, reality, and truth, which
compound a distinct part in the current conversations about the Flat Earth movement. Sec-
ond, the Esperantist-Epideictic discourse genre can be an analytical tool for researchers
and educators to better understand the “echo chamber” in social media while defending
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or attacking the Flat Earth. Although our study focuses on the public discussions on Flat
Earth within this circulation sphere, we reflect on how our findings could help science
teachers to reframe the dogmatic view of science when introduced in school (see Izquierdo
et al., 2008).

2 Literature Review
2.1 The Shape of the Earth in Science Education Research

Although we acknowledge that the recent Flat Earth movement does not fully overlap
with the children’s alternative conceptions on Earth’s shape, it shall be helpful to our later
reflection on the impacts of science teaching. We will provide a brief overview of what we
know about this specific alternative conception, how it has been treated, and what instru-
ments are available to science teachers. Science education research has produced a rich
picture of the challenges and potentialities of learning Earth’s shape.

Several studies focused on students’ conceptions about the shape of the Earth were
associated with the efforts of better understanding and mapping the students’ alternative
conceptions—preconceptions, misconceptions, or mental models (Driver & Easley, 1978;
Gilbert & Watts, 1983; Hashweh, 1988). While some studies were diagnostic in nature,
aiming to identify and systematically map students’ conception across age and culture,
others look at a more structural explanation for the learning process in the quotidian. In
this vein, some seminal research was from the mid-1970s (Nussbaum, 1979; Nussbaum &
Novak, 1976; Sneider & Pulos, 1983). The studies on alternative conceptions show a vari-
ety of sources as daily experiences, poor representations in textbooks, and, more recently,
the internet (Sesen & Ince, 2010; Vojit & Rusek, 2019).

Vosniadou and Brewer (1992) report that children and adolescents hold at least six dif-
ferent models, and the majority uses a mixed model in the tasks. The common models
used rectangular Earth, disc Earth, dual Earth, hollow sphere, flattened sphere, and sphere.
They discuss the difficulties and limits associated with such measurement. In inquiry about
similar aspects, Fréde et al. (2011) indicate that the results on students’ conception are
sensible to the research instrument—open or forced-choice questions. Furthermore, cor-
roborating the findings with British students (Panagiotaki et al., 2009), the study shows
that the French student seems to be more knowledgeable almost 20 years later than those
presented in Vosniadou and Brewer’ study in the US context. Frede et al. (2011) suggested
that the result differences could be explained due contextual changes since “today’s chil-
dren are likely to have been exposed to the internet, to more international travel, and to
more formal and informal education on subjects that help them understand the Earth, such
as global warming.” (Frede et al., 2011, pp. 441-442) Although it is reasonable to assume
that the internet plays a relevant role in the development of children’s alternative concep-
tions, more research is needed to understand the extension of the influence and the specific
mechanisms by which the internet, and for that matter, social media, with children’s spe-
cific conceptions.

In the 1980s, one fairly common approach to tackle alternative conceptions and mis-
conceptions was associated with the conceptual change strategies that, in some cases,
sought to replace the students’ initial conception with the scientific ones (Hewson, 1981;
Hewson & Hamlyn, 1984; Hewson & Hewson, 1983; Posner et al., 1982). According
to Mortimer (1995), despite the variety of theoretical formulations underlining some
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trends in the conceptual change, the researchers and teachers expect students to abandon
their initial concepts during the teaching process. Additionally, most of the teaching
within conceptual change falls into cognitive conflict and analogy-based strategies.

On the issue of resilient alternative conceptions, Linder (1993), while proposing a
social framework for conceptual dispersion, asserts:

The educational problem brought to the fore by the alternative conceptions lit-
erature is not, I argue, that students have alternative conceptions or strong highly
resistant to change preconceptions: The problem is that many students do not
develop new meaningful relationships with the new contexts that they are intro-
duced to within the educational environment. [...] So, instead of depicting mean-
ingful learning in terms of conceptual change we should consider depicting it in
terms of conceptual appreciation -- an appreciation that is delimited by context.
(Linder, 1993, p. 295, emphasis in original)

He moves from the strong cognitivism emphasis on conceptual change toward a
phenomenographic perspective and focuses on the meaningful relations students estab-
lished with the context.

Moreover, epistemological pluralism has gained some visibility in science teach-
ing, and domains of knowledge appear more regularly in this research field (Chang,
2012; Fackler, 2021; Orduiia Pic6n et al., 2020; Ribeiro & Pereira, 2013; Southerland
& Scharmann, 2013). Fackler (2021) underlines the potential of understanding knowl-
edge production while avoiding aggravating the science denial in the backfire effect.
She suggests a close look “at expanding ways of knowing and marking the boundary
between the scientific way of knowing and other ways of knowing at the same time,
comparing claims and arguments that derive from different domains of knowledge, rec-
ognizing the power and limitations of science, and learning about different ways science
is done.” (Fackler, 2021, p. 13) According to Southerland and Scharmann (2013), sci-
ence teachers should address science as a way of knowing while exploring its bounda-
ries, making them more explicit. It is a way to accommodate different perspectives and
ways of knowing, such as scientific, artistic, and religious, while providing the students
with a place to stand and make personal decisions. Although epistemological pluralism
seems directed toward including and dealing with diversity, more research is needed
to understand the genesis and development of science denial in society, particularly in
classrooms.

2.2 A Glimpse on the Rise of the Flat Earth

In its contemporary form, the Flat Earth movement emerged in the middle of the post-truth
era, with scientific distrust, conspiracy theories, and religious fundamentalism (Mclntyre,
2018). Mclntyre (2018) argues that science denial is commonly placed in scientists’ pos-
sible bias and ideological directivity. However, those who are making use of this argument
are far from advocating for ideologically free science. As he states:

The goal here is a cynical attempt to undercut the idea that science is fair and raise
doubts that any empirical inquiry can really be value neutral. Once this has been
established, it seems a small step to make the case for consideration of “other” theo-
ries. After all, if one suspects that all science is biased, it may not seem so egregious
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to consider a theory that might be tainted by one’s own ideological beliefs. (McIn-
tyre, 2018, p. 19)

Moreover, he indicates that science denial can start from an economic or ideological
agenda. He bonds the current state of science denialism in the USA with how the conserva-
tive movement developed in the last 30 years. In the last years, especially in the USA and
Brazil, the conservative groups have gained strength and shape based on religious morality
as a relevant political banner (Oliveira, 2020; S. Posner, 2020). In this religious and politi-
cal climate, the Flat Earth movement finds some fertile ground in Brazil and starts national
associations and conferences. One key factor in understanding the Flat Earth movement in
Brazil lies in its umbilical relationship with movement evangelical fundamentalism, par-
ticularly in the USA.

The notion of Flat Earth goes back to ancient civilizations. The models and disputes
around the Flat Earth in ancient Greece were tinted with the matters of its time. Accord-
ing to Couprie (2018, p. 19), “When the ancient Greeks said that the earth is flat, they did
not mean it literally, because the surface of the earth has mountains and valleys, lakes and
seas. More importantly, in Presocratic cosmology, the Flat Earth was usually thought to be
somewhat concave.” Moreover, “Originally, when everyone was convinced that the earth
is flat, there was no need to argue for its shape, but it was only necessary to suggest some
modifications, such being slightly concave. But as soon as some cosmologists put forward
the idea of a spherical earth, the believers in a Flat Earth needed arguments of their own.”
(Couprie, 2018, p. 21) The idea of Flat Earth has somehow crossed history entangled with
social and religious practices. Throughout the Medieval age, the problems around the shape
of the Earth barely touched the minds of Lords and Servants; however, it starts to gain
importance during the commercial navigations in the fourteenth and fifteenth centuries.
Meanwhile, Christianity, in the form of Biblical literalism, carried the idea through time.

The Flat Earth movement has ties with some trends in the literary interpretations of the
Bible as an inerrant sacred text that brings absolute truth and is free of error in its state-
ments. Inerrancy appears as a relevant protestant doctrine (Roberts, 2008). Thus, the Flat
Earthers’ speeches are commonly based on the literal reading of the biblical text to oppose
scientific statements (Olshansky et al., 2020). For this reason, along with the creationists,
the Flat Earth idea can be seen as an interesting case of a movement that claims truth based
on the Bible. The belief in the Flat Earth may occupy a unique place in the relationship
between science and evangelism (Garwood, 2013).

3 Theoretical Framework

To frame the public discourse struggles about Flat Earth is necessary to examine the dis-
cursive characteristics. Therefore, we ground the study on the concepts of the sphere of
circulation of utterances and discursive genre (Bakhtin, 1987) to characterize the sphere of
public discourse on science and pseudoscience enunciative forms stabilized in the overlap-
ping of determined social practices. Bakhtin points out that the discursive genres express
fields of human activities supported by concrete and coordinated actions, which determine
addressing and expectation of response of the discourse.

Furthermore, we propose two dimensions related to the content and form of this dis-
cursive genre operating these spheres. To deal with the content dimension, we are based
on Gramsci’s (1977) reflections on the world’s objectivity, and the characterization of
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Esperantism. To the form, second dimension, we take as a base the Epideictic discourse,
characterized by preaching specific values and the demonization of contrary ones.
Although the Epideictic discourse is commonly characterized as an Aristotelian discur-
sive genre (Perelman & Olbrechts-Tyteca, 1973), here we take the genre in the sense of
Bakhtin (1987), as described at the beginning of this section—every genre is supported by
a concrete activity within a particular sphere of social practices. In this way, the dimensions
we bring intend to express a discursive genre, supported by practices, characteristics of
social media, which embody a type of public discourse about science and pseudoscience.

3.1 Gramscian Conception of Science—Esperantism

The epistemological discussion about the production of knowledge, scientific or not,
implies the ontological discussion of the object dialectically to be known (Mattos, Ortega
& Rodrigues, 2021). This perspective, that some call onto-epistemological (Rodrigues
et al.,, 2014), can be identified in Gramsci (1977, p. 1415-1416), which reinforces the
historical and dialectic perspective of the subject-object dyad by indicating that “objec-
tive always means ‘humanly objective’, that which can correspond exactly to ‘historically
subjective’” (our translation). In this perspective, the objectivity of an “external world”
can only be affirmed from the perspective of human beings, and it becomes subjective,
for particular individuals, throughout history through the development of culture. The nov-
elty brought by Gramsci could be found in introducing the concept of cultural hegemony.
There, the objective is subjectively appropriated through a process of cultural unification
(hegemony), which is produced and reproduced by various mechanisms, determining dom-
inant ideologies at certain epochs in human history.

The Gramscian conception of objective reality goes against metaphysical materialism,
for which reality exists regardless of the existence of human beings. For Gramsci (1977),
we know reality uniquely and exclusively from the human being’s perspective, which takes
place in historical development.

Metaphysical realism breaks the subject-object dialectic when it proposes that the real-
ity of the object exists independently of human beings. In the same way, any type of sub-
jectivism also breaks this dialectic by accepting that reality only exists in individuals’ con-
sciousness. Gramsci distances himself from these senses of realism and subjectivism by
suggesting that what exists is the relation subject-object. Thus, the position we assume in
this paper is that reality is sociocultural-historically constructed and that reality is learned
and taught through a process of enculturation of both meanings and practices.

Positivism, throughout Western history, can be considered a dominant ideology in the
foundation of the natural sciences (Alam, 1978). In this perspective, the concern is to
develop research methods that reinforce the senses and formal logical instruments, which
would be the expression of scientific rationality. For Gramsci (1977), accepting the objec-
tive reality independent of human beings (the foundation of a metaphysics of the object)
is accepting one of the forms of religious faith since the existence of an absolute ontology
is an undecidable problem. Thus, the objective is what can be produced by the human-
worldly experience and determines the objective reality. This objective reality is what can
be verified by any human being, whatever their point of view; however, the “objective,”
“in the end ... it also depends on a specific conception of the world, it is an ideology”
(Gramsci, 1977, p. 1456, our translation). After all, every objective statement of science is
historical, constructed, and linked to the dominant goals of a given society, which makes
them surmountable:
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If scientific truths were definitive, science would cease to exist as it is, as research,
as new experiments and scientific activity would be reduced to a disclosure of the
already discovered. What is not true, luckily for science. However, if not even scien-
tific truths are definitive and peremptory, also science is a historical category; it is a
movement in continuous development (Gramsci, 1977, p. 1456, our translation).

In this way, a “struggle for objectivity is established, in which science uses represen-
tations and theories to express itself and representations are human products, historical
constructions that arise from scientific, social and political practices” (Semeraro, 2001, p.
99). That struggle has been established throughout history, where distinct views of science
were built, such as the “Aryan Science” disseminated and taught in Nazi pre-war Germany
(Lopez; Ortega; Mattos, 2020).

3.2 Scientific Esperantism

Along with this discussion about of science, Gramsci (1977) coined the term scientific
Esperantism' to express how a particular group of people (scientists or not) believe that
this science is a universal and neutral language and that through it, humanity could over-
come cultural barriers. For scientific Esperantists:

everything that is not expressed in their language is delusion, prejudice, superstition,
etc.; they (with a process analogous to that which occurs in the sectarian mentality)
transform into moral judgment or psychiatric diagnosis, what should be a mere his-
torical judgment. (Gramsci, 1977, p. 1467, our translation)

Thus, scientific Esperantism is categorized as a sort of dogmatic fanaticism, which can
be equated with dogmatic religious fanaticism. The belief that the sciences, as positive and
objective knowledge, can solve any problems in the world, consequently improving life in
society as a whole, is expressed through a fundamentalist and dogmatic fanaticism.

Faced with scientific Esperantism, understood as a kind of naive dogmatic positivism,
Gramsci indicates that non-Esperantism scientists are essential to combat this superficial
fanaticism. To Gramsci (1977), they must use the appropriate means to publicize science
as a process and no longer allow journalists and self-educators to do this work.

3.3 The Epideictic Discourse

The discourse, as an object of study, refers to the field of language studies, whether
textual or oratory (De Fina & Georgakopoulou, 2020). The concept of discursive genre
refers to the variety and complexity of the ways in which the linguistic expressions of
the modes of human activity are established throughout history (Ortega, 2019; Ortega
& Mattos, 2018). To Bakhtin (1987, p. 79), the “genres are so diverse because they
differ depending on the situation, social position, and personal interrelations of the

! The expression means the “follower of Esperanto.” “Esperantism is an endeavour to disseminate in the
whole world the use of a neutrally human language which, ‘not imposing itself in the inner life of the peo-
ples and not at all aiming to displace existing national languages’, would give men of different nations the
possibility of understanding between one another, which could serve as a peace-keeping language of public
institutions in those countries where various nations fight one another on account of language, and in which
could be published those works which have equal interest for all peoples.” (Foster, 1982, p. 89).
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participants in the communication.” Thus, a distinction between these discursive genres
is essential to identify the activities that support them and serve as the discursive posi-
tion of the subjects that compose them (Bakhtin, 1987). Simultaneously, in dialogue,
the different discourses need parameterization of meaning so that the different subjects
in dialogue overcome contradictions of meaning. Thus, dialogical interaction is estab-
lished, based on argumentation, to establish meanings based on guarantees of meaning.

Every discourse has an audience to be addressed, an audience that, even quiet and
silent, demands a way discourse should be made. The audience is not a passive listener
but an interacting one reflecting on the discourse (Bakhtin, 1987). Then, to know the
audience to discourse is fundamental to construct its form, i.e., the specific words to be
used, its content, to establish the speaker’s argument.

Following Perelman and Olbrechts-Tyteca (1973), the discourses could have three
types with different goals each: (i) the deliberative discourse aiming to counsel for the
best result; (ii) the legal discourse intending to establish what is just and fair; and (iii)
the Epideictic discourse, whose goal is to praise and blame ideas, so the listener can dif-
ferentiate what is beautiful from what is ugly.

Since ancient Greece, the discourses are conducted intending to be a mere show-
piece, and the audience listens to and applauds the speech and goes home. Different
from an actual show, where the applause was the consequence of the presenter reach-
ing a theatrical goal, on an Epideictic discourse, the applause is the goal (Perelman &
Olbrechts-Tyteca, 1973). Still, according to the authors, this type of speech was consid-
ered degenerate, with no other goal than to improve adherence to what was being said.
Thus, unlike the deliberative and judicial genres, which start from controversial theses
and divide the audience, which must agree or refute the theses presented by the speaker,
the Epideictic (laudatory) discourse implies the search for reinforcing the audience’s
adhesion around pre-existing values.

Hence, this discursive genre is mainly used to speak to audiences who already
believe in the presented arguments and ideas. There is no intention to provoke criticism,
educate, or present new ideas; it is just a discourse for values and morals. The audience
becomes mere spectators without participation in the discourse. Propagating and dis-
seminating values, the discourses reinforce the social practice that makes the audience
(Perelman; Olbrechts-Tyteca, 2005). Hence, the Epideictic genre composes an infinity
of genres present in society, such as those used in party meetings, rallies, masses, and
propagandas.

When a discourse happens with no opposition, the speech’s object easily seems like a
universal truth. In an Epideictic discourse, people will often use the idea of a universal
order, a nature, or a god sustaining the speech of uncontested truths promoting the values
shared in that one specific community. The Epideictic discourse could be associated with
a kind of educational discourse, where the teacher’s speech in class is rarely contested or
understood as controversial. When using an Epideictic discourse, the speaker does not have
a counterpoint to what is being said and converts it into universal truths that should be
treated as a historical fact (Perelman & Olbrechts-Tyteca, 1973).

For Perelman and Olbrechts-Tyteca (2005, p. 54), “[...] epideictic oratory forms a cen-
tral part of the art of persuasion, and the lack of understanding shown toward it results
from a false conception of the effects of argumentation,” because it is essential to under-
stand that such a speech has the effect of producing in the audience the shift from the cen-
tral role of the speaker to a “joint role, of a community of values.”

In the same line, Assis and Miranda (2015, p. 126) affirm that “the discursive argu-
mentation undertaken in/by the Epideictic discourse aims to intensify, or reinforce, the
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adherence to the values and choices of these actions.” To these authors, these values “are
anchored ... in scenographies that put an idea or point of view in the foreground, supported
by a rhetoric of praise that creates the conditions for the reinforcement and amplification of
these values contained in the scene to be able to circulate discursively.”

To keep the community united around a constellation of values, the Epideictic discourse
oratory “is concerned with praise and blame, his sole concern is with what is beautiful
or ugly. It is a question, then, of recognizing values. But in the absence of the concept
of value-judgment, and of that of intensity of adherence” (Perelman & Olbrechts-Tyteca,
1973, p. 48). The maintenance of the separation between the beautiful and the ugly and
between the good and the bad reinforces discursive actions related to the support of this
set of values. It seems that, most likely, they give conditions to echo chambers to maintain
themselves as discursive spheres whose practices they establish in praise of their set of
beliefs and the demonization of their opposite. In this sense, it is possible to identify two
characteristics in the Epideictic discourse, those that affirm their position (affirmation) and,
at the same time, deny the position of the other (denialism).

Thus, with these two theoretical frameworks, we bring two discursive aspects that com-
prise the form and content of the discourse. We intend to characterize two dimensions of
popular discourse on science, the Epideictic and Esperantist dimensions. We hypothesize
that both dimensions bring together characteristics that we understand as constituents of
the public discourse on science; thus, we characterize a genre with these two dimensions,
which we call the Esperantist-Epideictic genre. This genre is an analytical tool to under-
stand the development of public discussion about science and pseudoscience.

4 Methodology

Our analysis focuses on the discourse produced about the notion of Flat Earth by both
groups, Flat Earthers (science denialists) and those attacking this notion (science affirma-
tionist).> Hence, we gathered data from popular videos on YouTube discussing the Flat
Earth movement and Brazil’s 1st Conference for Flat Earthers (FlatCon).

4.1 Data Gathering

The data came from three sources: (i) transcriptions from nine seminars held at FlatCon
Brazil, available on their YouTube channel, (ii) the ten most viewed videos on YouTube
where affirmationist attacks the notion of Flat Earth, and (iii) semi-structured interviews
conducted at 1st Flat Earth Conference Brazil (FlatCon).

The search for YouTube videos was made using the term “Flat Earth” (“terraplanismo”
in Portuguese), and we selected the most viewed. Brazilians made most videos in Portu-
guese, and only a few were in English. The FlatCon seminars deal with several topics, such
as the reasons scientists would have to lie to the public, the history of Flat Earth, and how

2 Despite identifying and recognizing the dual function of affirmation and denial in the Esperantist-Epi-
deictic genre, expressing the praise of the good and the demonization of the bad, in this paper, the denial
and affirmation positions were considered in relation with paradigmatic scientific knowledge. Then, the
term denialist is used to denote those who deny science and the term affirmationist for those who affirm
science. More specifically, we take those who speak in favor of science and opposed to pseudoscience as
affirmationist, while those who speak in favor of pseudoscience and opposed to science we call denialists.
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Table 1 Type and quantity of

data used in the analysis Data type Denialist Affirmationist
YouTube videos 9 10
Interviews 7 1
Total 16 11

science does to manipulate images of the Flat Earth. In addition, the videos on YouTube
attacking the notion of Flat Earth came from seven different channels, with the number of
subscribers ranging from 95 thousand to over 3 million.

The FlatCon Brazil took place on November 10th, 2019, in Sdo Paulo and aimed to
bring together people who believe that the Earth is flat to discuss their hypotheses, ideas,
and problems. The interviews represent the initial step of the research, and it was a relevant
moment to talk to Flat Earther and insert some of their key arguments into context. At
the conference, we conducted exploratory interviews with seven participants who declared
themselves to be Flat Earthers and, surprisingly, with one affirmationist who considered
himself an “intruder”, a “spy.” Among the people interviewed, only him, a trained astro-
physicist and researcher in the field, had a divergent opinion from the crowd. It is important
to underline that the interviews worked as a subsidiary information source to the survey of
the most-watched videos on YouTube on the topic. With the interview, we intended to get
content and contextual information about Flat Earther’s beliefs in the Flat Earth, first con-
tact with the Flat Earth movement, views on religious knowledge, beliefs in absolute truth,
biggest criticism of science, and if science was believed to be part of a conspiracy.

Therefore, the corpus consists of the YouTube videos (totalizing over 9 h of videos)
transcribed and the audio-recorded interviews (1 h of interviews consisting of around
7.5 thousand words). The google doc automatic speech recognition was used, and forty
excerpts were cast and classified into five a posteriori categories. The data sources and
structure are presented in Table 1.

Although unexpected, we decided to keep the interview with the affirmationist to tri-
angulate the affirmationist speeches obtained in the YouTube videos. The numerical dif-
ference between affirmationists’ and denialists’ data does not introduce bias. Our analy-
sis seeks to determine the discursive structure and not a comparative accounting between
the number of subjects who make affirmation and negationist discourses. The qualitative
discursive analysis highlights the qualities of the discourses supporting the proposed dis-
cursive genre (Epideictic-Esperantist genre). It shows that the denialists’ discursive struc-
ture in the videos and interviews could be considered the same found in the affirmationist
speeches, even in YouTube videos or the unique affirmationist interviewed.

4.2 Empirical Categories

We used thematic analysis to analyze the interviews and excerpts from the videos to com-
pare the selected excerpts. Thematic analysis aims to categorize the data through recogniz-
able themes and patterns (Aronson, 1995). For this, we use one of its forms of categori-
zation, the inductive or data-driven (Boyatzis, 1998). Thematic analysis has three stages:
(1) the selection of excerpts according to their importance for research; (ii) themes and
codes are developed, which, for our case, we use a mixture of theory-based and inductive
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categories; and (iii) the validation and use of the codes created in the previous stage (Boy-
atzis, 1998).

They were validated by reviewing the themes by each of the authors, which ensured,
to a certain extent, that the categories and their codes more accurately reflect the
excerpts selected for the work (Nowell et al., 2017). The utterances were first classified
by proximity in their meanings or the use of certain words such as truth, reality, and
evidence; then, the categories were named after the central theme from the speeches to
convey their topic and meaning quickly. It is important to note that no distinctions were
made between the excerpts of denialists and affirmationist, so that, at the end of the pro-
cess, it was possible to identify that the categories contained excerpts from both groups,
then each excerpt is instantiated by its discursive situation.

An acronym with two parameters will be used to identify denialists’ (D) and affirma-
tionists’ (A) excerpts. The letter will be followed by a number identifying the individu-
als who are part of the same group (Dn or An), where # is identifying each individual in
each group. The same person can appear in more than one video; this distinction will be
made in conjunction with the description of the discursive situation.

The excerpts of videos and interviews that comprise the corpus of this work were
analyzed in its content and form, considering the enunciation context. In the case of the
utterances whose thematic content can be considered Esperantist, we divided the data,
a posteriori, into three thematic categories: (i) absolute truth and empiricism; (ii) scien-
tific terms as credibility; (iii) objective reality and knowledge neutrality.

The first theme, absolute truth and empiricism, brings together excerpts about the
belief of both groups about the existence of a reality independent of human beings that
can be validated and verified through experiments. The second category, scientific terms
as credibility, contains statements that use scientific terms without mediation, emptying
their meaning and aiming only to validate the argument authoritatively. The third cat-
egory, objective reality and knowledge neutrality, brings together statements by affirma-
tionist and denialists about the objectivity and concreteness of knowledge, in addition to
its neutrality.

On the other hand, when we consider the form of the speech, we identify typically
Epideictic characteristics, thus separating the excerpts into two categories: (i) non-
debatable, and (ii) blaming and praising.

Because it is an oratory whose objective is to reaffirm a set of ideas as the correct
way of thinking, the Epideictic discourse is characterized by blaming and praising. Fol-
lowing Perelman and Olbrechts-Tyteca (2005), the Epideictic discourse is interested in
praising and blaming ideas, saying what is beautiful and ugly.

5 Results

5.1 The Discursive Content: Esperantism in the Speeches of the Denialists
and Affirmationists

The affirmationists and denialists’ Esperantism can be identified in excerpts where each
group’s worldviews’ fragments are expressed and addressed to a specific audience. We
will quote both groups’ discourse in this section to evidence how Esperantism is made
explicit and propagated to the audience of that speech. The data were separated into the
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categories: absolute truth and empiricism, scientific terms as credibility, and objective
reality and knowledge neutrality.

5.1.1 Absolute Truth and Empiricism

Both denialists and affirmationists sustain that each one is the one looking for the truth, and
further, the truth comes from experiments and observations that are unquestionable. One
of the main characteristics of Esperantism is the belief in an absolute truth that, in addi-
tion to being independent of the human being, can be accessed through increasingly accu-
rate experiments. They generally disregard the historical development of scientific objects,
which now corresponds to the truth itself, as if it were immutable. One of the questions we
asked during the interviews at FlatCon Brazil was: “do you believe in an absolute truth?”
to which the denialist D1 answers:

Mathematics is the absolute truth. In mathematics, two plus two will never not be
four. And it is with that scientific basis, from mathematics, that we use to make cur-
vature tests and prove the Earth is flat and not spherical (D1)

Therefore, for this denialist, the truth can be achieved with the help of mathematical
tools used in experiments. The next one is another denialist explaining the objective of
FlatCon, defending the Flat Earth as absolute truth:

Our goal here is to present the Flat Earth truth. We know the scientific commu-
nity has always manifested that Earth is a spinning ball, we questioned that. [...] we
believe that, at some point, the truth of Flat Earth will absolutely come up. (D2)

Another denialist (D3) interviewed, that was also asked if he believes in absolute truths,
argues that it may not exist. However, his argument is based on “irrefutable empirical evi-
dence” that is impossible to deny the truth:

Well, the absolute truth, no one has it, right? Even I don’t have the absolute truth. I
have fractions [of the truth], technical, empirical about Earth’s shape. So, I'll tell you
about the curvature, about the lighthouses, ships’ periscope, the Salar de Uyuni, that
there is no curvature. I’1l tell you about some real topics that are real and irrefutable.
Now, absolute [truth] would be me having all Earth’s knowledge, and I don’t have it.
Then, I can’t confirm the absolute truth. I wouldn’t have it; maybe no human being
would be able to have an absolute truth. (D3)

Something interesting to note in the previous excerpt is the term “irrefutable” D3 used;
this term appears again in another excerpt, this time by the “spy” affirmationist interviewed
during FlatCon Brazil:

I, at least, try not to put anything on images [...] because I have other in loco obser-
vations that can satisfy that explanation [...] if the Sun and the Moon are on a plane
surface, how come the Sun sets below the horizon? So, there are physical observa-
tions that are irrefutable that don’t require an astrophysicist to show their model is
wrong. (A1)

In a YouTube video where the goal was to discuss themes of denialism, among them the
Flat Earth; the affirmationist A2, despite certifying that the truth does not exist in science,
assumes the position of the owner of truth since he has a master’s degree in physics. Again,
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we see a relationship between absolute truth and experimentation, the latter being how we
access the universal reality:

I don’t want to be the owner of the truth. Even though I have a title that says I can
be the owner of the truth, up to a limit, in terms of quantum mechanics [...] That’s
because the absolute truth, statistically, in science, doesn’t exist. And the absolute
truth is taken from experiments and not from interpretations, I mean, not from
hypotheses. The absolute truth comes after you confirm or deny your hypothesis,
right? It doesn’t come from your mental speculation thinking that something is real
or not. You have to do an experiment. (A2)

5.1.2 Scientific Terms as Credibility

Esperantists use scientific terms to give credibility to their discourse; most of them are used
without mediation to establish the bond of guarantee of the discursive argument. The fol-
lowing excerpt is an example, where A3 is talking about gravitation in a video and explain-
ing how satellite images of the spherical Earth are formed:

through the combination of data provided by different sources, local and global, sci-
entists using a scientific methodology analyze these data and convert them into these
images you have seen throughout this video. (A3)

“Scientific methodology” was a generic term used in an attempt to explain how scien-
tists treated data. Given the purpose of the video, to explain how we understand gravity to
refute the Flat Earth, the term is used only to give credit to the overall argument used. Like-
wise, denialists D2 also use this form of argumentation:

I am an NLP practitioner. NLP is the scientific methodology that is Neuro-Linguistic
Programming. Scientists and researchers from the past [...] conducted a profound
study of language and communication and were able to identify that communication
[...] works like mental programming in people’s mind [...] Knowing that, the system
has been using many forms of this programming [...] (D2)

Likewise, the term becomes empty by not presenting aspects of how NLP would be
used to carry out such programming. It has no other use in the argument than trying to
guarantee credibility.

5.1.3 Objective Reality and Knowledge Neutrality

Belief in absolute truth is usually associated with belief in an objective reality. Both are
taken as independent of human will and actions, therefore, considered neutral. Both the
denialists and affirmationists, each and every one of them, separately, seem to believe that
they can see this reality. The excerpts below are answers from a denialist and an affirma-
tionist to the same question: ‘do you believe the earth is flat?’, during interviews at FlatCon
Brazil:

Is not a matter of believing or having faith, it’s a matter of knowing the reality. (D2)
or.

Science is a contemplation of events and the attempt to comprehend these events and
explain them in a way that, ideally, they can even be translated to a mathematical
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model [...] science doesn’t have sex, it doesn’t have religion, it doesn’t have a race.
(A1)

The two excerpts above show how the advocated knowledge is seen as neutral. An affir-
mationist could have said D2’s statement. In some way, it is said by Al when he affirms
that science is only the contemplation of phenomena, and scientists’ job is to look at the
evidence, at reality as it is.

5.2 The Discursive Form: the Epideictic Construction

Epideictic discourse is a discursive form, the way the content of the discourse is structured,
i.e., in what way the themes will be addressed. As we have seen, the main characteristics of
Epideictic discourse are to blame and to praise and not to debate. The following excerpts
were chosen to express the characteristics of the Epideictic discourse. The categories were
named homonymously to the discourse characteristics.

5.2.1 Blaming and Praising

As we have seen, in order to keep the community united around a set of values, the Epi-
deictic discourse praises their own ideas and blames those who do not belong to their “dis-
cursive community.” The discourse sustains the dichotomy between the beautiful and ugly
or between the good and bad, reinforcing and supporting their values. The purpose of the
discourse is to belittle opposite ideas and exalt their own. Thus, blame and praise are two
interconnected characteristics of Epideictic discourse. For instance:

If you look at all Flat Earther’s, denialist’s channels, all those people who do pseu-
doscience, all of them are asking people for money. All of them are charging for
courses, while we are giving science courses for free [...] (A3)

In this excerpt, A3 seeks to show its audience how the “other side” conducts its activi-
ties, charging for courses while they “are giving science courses for free.” In another video,
the same A3, reacting to a denialists’ video publicizing the creation of an independent
research center, praises science, particularly its method:

Also, she [the woman on the video A3 is analyzing] says that they don’t need to
satisfy anyone, that’s the opposite. Science’s idea is actually to satisfy someone so
that people can critique your work and have the chance to agree, corroborate, refute,
comment on what you found or what you published. (A3)

In a moment of discussion with affirmationist, a denialist compares science to the Cath-
olic Church, in reference to the Protestant Reformation, which brought the possibility of
questioning the dogmas imposed by a group that controlled the worldview of the period:

Science, not to put it down, but when you’re talking about rocket science. This is
very difficult for the majority of people to understand, and it’s designed that way.
And so, in many ways, hiding behind rocket science is similar to religion. If you look
at the Catholic Church back in the days [saying] ‘only we can interpret the Bible, you
have to listen to what we say’ [...] we're getting that same notion from science that
says ‘only we can interpret what these numbers are, you just need to trust us’. (D4)
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5.2.2 Non-debatable

The category that contains the most intriguing science’s popularization discourse form is
the non-debatable. The affirmationists’ speeches focus on the impossibility of debates and
conversations with Flat Earthers, while the denialists’ speeches are about how this attitude
reinforces the idea of scientific conspiracy. Perhaps one of the most striking features of
the Epideictic discourse, considering the praise and blame characteristic, is to not enter
debates. Thus, the speech does not need elaborate guarantees since it is addressed to the
public already adept at ideas:

Let me just answer [viewer’s name] he said: ‘what about inviting a Flat Earther to a
debate? It would be interesting [to invite] one that knows something about physics.’
If someone knows anything about physics, they’re not Flat Earth... It’s that simple.
And we cannot debate it. Debating means what? There is an idea, that idea could be
good, or it could be bad, then there is a debate. Flat Earth does not exist; then, there
is no debate. Because at the moment someone knows the minimum, the minimum
about physics, they’re not Flat Earthers. (A3)

The characteristic of “not debating” is also supported by the Esperantist position, since
when one is on the side of absolute truth or objective reality, there is no need to discuss;
their way of thinking also becomes absolute, unquestionable. This characteristic is shared
with other affirmationists:

[About being called to debate with a Flat Earther] I refused; actually, I just pretended
the email didn’t exist; [ deleted it completely. Because I’'m not giving it a spotlight,
you know? To those kinds of things like it was something that deserves it [...] Prov-
ing the Earth is spherical that it has the shape it has... It’s not something that I’'ll do
in a livestream; it’s not something that I’ll simply say itis [...] (A2)

and:

I don’t like debating people because in a debate, what is the construct? It’s typi-
cally two people, and there’s an audience, and you debate some opposite sides of
some issue. [...] So, I will not enter a debate where I have the objective truth side
of an argument, and the other person does not. That is something that should not be
debated, does not belong in front of an audience getting debated. (A4)

It is interesting to note that, considering the data analyzed in this work, which are part
of this category, only affirmationists have statements against debate. On the contrary, deni-
alists take a stand against this attitude of affirmationists, taking it as further evidence that
“something” is hiding in traditional science:

Then actually, only this elite of people that supposedly have access to it (that would
be outer space). So, that we should believe them; it’s like having faith. (D5)

The reasons for the lack of debate can be the most diverse, with each affirmationist hav-
ing his own reason for not wanting to debate. In fact, disdain for the idea is evident in some
passages, such as the A4 saying I have the objective truth side of an argument, or the A3
saying that it should not be debated if it does not exist.
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6 Discussion
6.1 Public Discussion and NOS

Despite any particular argument on Earth’s shape, the elements around NOS appear to
play a relevant role in the Flat Earth public discourse. Thus, we focused on this aspect to
make sense of what is going on in the public discourse on science, pseudoscience, and sci-
ence denial. We have analyzed the discourses produced and shared by Flat Earthers and
those engaged in scientific dissemination and, particularly, in debunking such narrative.
This approach provides a sense of how the Flat Earth movement and science denial func-
tion while considering what is provided as a counterpart narrative. Although concepts like
post-truth and fake news become buzzwords to describe the current science denial wave,
they have little power to address the particular mechanisms by which the public discourses
operate regarding both levels of content and form.

Moreover, as presented in the excerpts, the discursive substance of science denial seems
to be more nuanced, complicated, and diffuse than initially expected. Unlike what can be
found in discourses on climate change denialism, there is a distrust in many levels (e.g.,
global warming, human causes, and the urgency of the problem). Still, there is no consist-
ent effort to provide a counter-narrative or a model. The Flat Earth movement seems more
committed to articulating a community around a supposedly competitive model. In this
sense, they would be closer to movements like creationists than climate change denialists.
The discourse about religion seems somehow unresolved—as a point of tension. In some
cases, the discourse of Flat Earthers denies the religious nature of the movement and argu-
ments and uses religion to attack science—considered a church while using Bible quotes
and analogies to justify the statements. Moreover, the Flat Earthers, in the production of its
discourse, attempt to deny specific scientific facts like the shape of the Earth, some astro-
nomical concepts, and gravitation, while keeping what they see as a general infrastructure
of the science such as the scientific method, direct observation, and experimentation.

Although we would characterize the Flat Earth movement as a pseudoscience or science
denial movement, the discursive analysis indicates a dispute of an Esperantist version of
science. They usually claim the correct and unbiased science, the scientific method, and
the truth. Unfortunately, as far as our data can show, the science affirmationists on You-
Tube are engaged in very similar disputes and claims—for an Esperantist version of sci-
ence. Despite the general concern regarding a relativist perspective on science in the public
discourse, our findings indicated that the circulation and narrative dispute move toward a
somewhat different place. Both groups, denialists and affirmationists, claim the simplest
and unquestionable absolute truth. There is no attempt to relativize or problematize the
notion of truth. On the contrary, the discursive disputes take place within two dogmatic
views on science.

The popular discursive dispute around Flat Earth and the NOS through concepts like
truth and scientific methods unfolds in ways we perceive as shallow and simplistic. Mainly
the discourse disseminated by the affirmationists is much like those of denialists in which
the truth is simple, absolute, and empirically warranted. Although our study is not intended
to be comprehensive of the internet discourse, the generalizations should be made cau-
tiously. There is value in examining popular videos and discourse related to scientific dis-
semination. Despite any excellent material one may find on the edges of the internet, the
popular discourse, like those we have gathered and examined, might be more likely to
affect students’ and teachers’ perceptions.
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6.2 Esperantist-Epideictic Genre, “Echo Chamber,” Distrust, and Dispute

In our findings, the analysis through the Esperantist-Epideictic discourse genre enables us
to identify the attempts from both affirmationists and denialists to consolidate a community
of value around an Esperantist view of science. Thus, the main feature of the Esperantist-
Epideictic discourse genre about the Flat Earth public discussions is disseminating ideas
and values for a captive audience. It also enables us to connect our analysis with the reso-
nance of values and ideas within specific groups working as an echo chamber (Barzilai
& Chinn, 2020) for both denialist and affirmationist Esperantists. This discursive process
works as a group bounding element sustained by defending and attacking, praising, and
blaming.

The Esperantist-Epideictic discourse genre can provide an analytical frame to make
explicit the similarities of what appear to be radically different groups. While discursively
addressing some elements of NOS, the science is taken uncritically and ahistorically.
Therefore, the notions of validity, warranty, and truth are constantly flowing in mid-air
without criticism, neither on the science development nor the relations of science, technol-
ogy, and society. Most science educators and researchers would expect this perspective in
the discourse of Flat Earthers (and deniers in general), but our findings indicate that it is a
common discursive genre within the science affirmationist groups’ discourse on YouTube.

Although a more detailed study is needed to deeper understand this process, some
hypotheses can be proposed for the possible reasons for refusing the debate. One, for exam-
ple, refers to the YouTube algorithm since the videos recommended for a user are based on
their activity on the platform (Alfano et al., 2020). Thus, to disseminate his theme more,
the channel owner should produce audience-related content to add more followers, an audi-
ence that already has sympathy for the theme. Another way to expand the audience is to
include his channel in bigger channels, bringing greater visibility and improving its perfor-
mance. When choosing and analyzing the most viewed videos on the topic, it is likely that
their owners have dissemination strategies that seek not to give visibility to channels with
themes contrary to their own, that is, avoiding the debate not to increase the visibility of
channels that disseminate denialism.

The second hypothesis is related to science social status. Science already has its hegem-
ony, defended by part of the population and financially supported by Governments. In this
way, people who publicize science seem to dispense with the debates to expose their opin-
ion and add followers, giving visibility to the opposing ideas only through their denial.
This is not the case with pseudoscience, which has tried to oppose science and achieve its
hegemony. The debate of their ideas would help to consolidate them in front of a larger
audience.

Then, despite the results of our investigation, further investigations will be needed to
more clearly determine the discursive differences, for example, between deniers and pseu-
doscientists. In addition, the analysis carried out can be extended to other issues in dis-
pute of affirmationist and denialist narratives about, for instance, climate change or mass
vaccination.

6.3 Some Remarks on Science Teaching and School Practice
Considering the discussion on the role social media environments play in educating the

public about why and when trust in science is warranted, we should take into account
that the ways of thinking about the Flat Earth do not disappear easily (Fréde et al., 2011;
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Mortimer, 1995; Vosniadou & Brewer, 1992). This occurs, especially when we consider
that a significant number of people establish personal epistemologies based on the imme-
diate and particular perceptions of their daily life and reinforced by echo chambers validat-
ing their perceptions. On the other hand, the most immediate phenomena that reveal the
Earth’s sphericity are rare, making teaching and learning of it as tricky as invisible objects,
such as molecules or atoms. The occasional absence of social practices demanding the con-
cept of spherical Earth makes it an unusual mediator instrument, unlike the more immedi-
ate sensations of everyday life that are strengthened in the quotidian social practices in
which the subjects are involved.

The physical phenomena are not evident to the immediate look; understanding their
physical meaning is necessary to form a complex net of mediations. The meaning-making
comes from knowledge production throughout the history of science; a knowledge stabi-
lized around science community consensus. Thus, science teaching that disregards the con-
ditions of science’s cultural and historical production ends up becoming teaching of scien-
tific jargon, which separates itself from the more immediate life of students. On the other
hand, considering the predominant banking science teaching model, typically in teacher-
centered class, science teaching discourse seems to be primarily based on the Esperantist-
Epideictic genre, in which a supposed superiority of science has validated its knowledge as
truth and the scientist as a genius and individual science producer.

The problem that accompanies the Esperantist-Epideictic genre is that Engestrom (1991,
p- 243) calls “encapsulation of school learning,” expressing the school isolation from the
students’ lives. One consequence of this problem is that scientific knowledge starts to be
taught and learned as a syntax without semantics (Ortega & Mattos, 2018). This phenom-
enon expands beyond the school curriculum, as school assessments themselves follow pat-
terns of mass assessments, pointing to the idea of a universal science alien to the students’
most immediate problems and contexts. Another consequence is that science starts to be
consumed as a finished product in the mercantile sphere, in a utilitarian perspective (Rodri-
gues, Camillo & Mattos, 2021).

The science taught just as a product has been losing ground sharply to religious and
pseudoscientific perspectives, mainly due to the abandonment of the necessary relation-
ships with people’s lives. Duschl (2020) recently pointed to the challenges of science edu-
cation in a post-truth world:

. involve figuring out how to mediate, progress, and coordinate language and
knowledge acquisition in the various domain-specific epistemic and social practices
of the sciences. The problem is principally about the curriculum and how the cur-
riculum contexts align with both instruction and assessment to facilitate teachers’
agency to provide feedback, in turn, to enhance students’ agency (Duschl, 2020, p.
189)

Thus, the absence of an immediate context, social practices, and teaching that considers
the historical dynamics of scientific production reinforces a NOS that, associated with an
Esperantist-Epideictic discursive genre, competes with the forms of religious or pseudosci-
entific teaching.
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7 Final Considerations

In a time where there is a growing consensus that science is under attack, the ways in
which science defenders are trying to stand up to it may be causing some harm as well. The
Esperantist-Epideictic discursive genre is commonly used to blame and belittle the oppos-
ing idea and to praise and ennoble the defending one that might have a reinforcement effect
on the public. However, in such conditions, the affirmationists’ discourse on a layperson
or someone who already tends to believe in conspiracies might have an inverse effect—a
backfire effect (Fackler, 2021). As it appears in many statements from denialists, the way
affirmationists express their concern, underrate their ideas, or refuse to talk about it is evi-
dence for the denialists that they are on the right path.
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