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Abstract: This theoretical essay explores three publications by Jürgen Habermas from the 1960s.
The author deals with the critique of science, the production of knowledge and universities democratization. The objective was to extract from them clipings of reflections that can contribute to the studies of public communication of science. We consolidated the considerations into a graphic representation that summarizes the factors to be considered when thinking about the practice of science communication in society: the importance of considering the three interests that drive the production of knowledge - technical, practical and emancipatory, of promoting self-reflection of sciences in politicized and democratized universities, and the mediation of society in the interaction between science and politics, to subsidize decision-making based on social interests. We argue that the basis for a public communication idea of dialogical science - now widely defended - emerged in the German philosopher’s thinking in books published more than 50 years ago. However, that was not his central motivation at that time.
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introduction
From the second half of the 19th century, efforts to spread science in society began to intensify in Brazil, mainly in response to the belief that science could contribute to technical and industrial progress. In the 20th century, activities based on the idea of democratizing science and social inclusion were also initiated. The movement to support the so-called scientific divulgation has oscillated between periods of greater and lesser effervescence throughout Brazil’s history and has been at a high since the 1980s (MASSARANI; MOREIRA, 2016). Recent evidence since the 2000s includes creating specific government structures to address the popularization of science calls for applications from research funding agencies to encourage the practice, opening new venues for science, and an increased number of events in the area (MENKES, 2012). Recently, a study carried out with research institutes in universities and major scientific institutions in Brazil, Germany, Italy, Japan, the Netherlands, Portugal, the United Kingdom, and the United States showed that Brazil today has a more intense public communication of science than other countries, with more actions in the traditional media, in the new media and scientific dissemination events (ENTRADAS et al., 2020).
Considering the increasing interest in the issue, this theoretical essay seeks to systematize contributions from German philosopher Jürgen Habermas’s writing to encourage reflection on science’s public communication. Habermas’s report related to the public sphere, his Theory of Communicative Action (TCA) and his Discourse Theory of Law and Democracy provides rich theoretical material for thinking about the challenges that surround the topic. However, this article is exclusively devoted to analyzing how “Technology and Science as Ideology”, “Toward a Rational Society” and “Knowledge and Human Interests,”
written between 1968 and 1969, can contribute to this area’s reflections. It is an analysis that cuts the author’s production, selecting three works from the 1960s published very close to each other, and that discuss science, knowledge production and the democratization of universities (which, in the case of Brazil, our study context, are institutions of significant expression of scientific output, specifically public universities, whose activities are based on the pillars of research, teaching and extension).
These works are interconnected, as they are related to the critique of science. Some reflections can be used to think about science’s public communication (and we decided to extract from them clippings that specifically reflect on the public communication of science). We argue that several of the ideas contained in these writings provide rich material for 22
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researchers embarking on the challenge of academic research on the topic and therefore represent an opportunity to expand the topic’s theoretical grounds.
In Brazil, many studies on public communication in its broadest sense already appeal to the German author’s ideas, especially concerning contributions on communicative action and public spheres. It is the case of Brandão (2007) writings and Nobre and Gil (2017), for example. Therefore, when we talk about public communication of science, it is also beneficial considering the author’s reflections and recovering, in his set of works, those ideas and excerpts that can support the discussions on the practices of popularization of knowledge. It is what we seek to do in this article, in which the proposal was to reflect on how three works written more than 50 years ago, mobilized by the critique of science in different aspects, bring helpful considerations to researchers concerned with the issue, and can be considered in the formulation of policies aimed at popularizing science and in proposing new research problems involving the theme.
The thinking that prevailed in the nineteenth century - that science could enter everyday life through only two paths: the technical use of scientific information and students’ individual education -is now behind us. Habermas makes this reflection in 1968, arguing that the circulation of scientific knowledge cannot occur solely in the sphere of individual training but also requires a politically significant process of “translating” (HABERMAS, 1968, p. 97) knowledge to the social context through language. Thus, even without focusing on science’s public communication, Habermas already lays essential groundwork for future reflections on this issue of public interest.
We begin this essay with a summary of related topics addressed by current studies, particularly concerning the public’s position in science’s public communication. Next, we analyze Habermas’ three books, examining the interconnection of part of the writings with our topic of interest. We conclude by systematizing the ideas extracted from the three books in a graphical representation. This representation summarizes the factors that, based on the works, we propose to be considered when thinking about the practice of science communication in society.
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1 current StudieS and perSpectiveS: tHe viSion of tHe public Although we consider that there is a subtle difference between the term’s popularization of science and public communication of science (Silva, 2019), in this study, we use both expressions with the same purpose: that of considering the communication of science done in an essentially dialogical way with the public.
We follow Germano and Kulesza (2007, p. 21), who argue for the use of the term popularization of science over other phrases, such as scientific dissemination, popularization of knowledge or scientific literacy. “Scientific knowledge is the most effective form of power we can invent. It is not fair, nor safe, for it to be in the hands of only a few nations or individuals”, the authors argue. We observe that the term “popularization of science” is more connected to the universe of emancipatory cultural actions, based on Paulo Freire’s ideas (who advocates a dialogical and problematizing concept of the educational act). Considering communication as a reflective and horizontal sharing and dialogue process, we believe that the expression “popularization of science”
best expresses this idea.
Popularization presupposes that scientific material is being placed “in the field of popular participation and under the scrutiny of dialogue with social movements. It is converted to the service and causes of the oppressed majorities and minorities in a cultural action that [...] guides their actions, respecting daily life and the symbolic universe of the other” (GERMANO; KULESZA, p. 20).
On the other hand, we also consider the definitions of Nobre and Gil (2017) about the term public communication. For them, actions that prioritize enunciators from the civic spheres and those historically considered illegitimate can be called public communication. Public communication of science, under this view, would go beyond practising the notions of dialogue, interaction, sharing, respect for the symbolic universe of the other and co-participation in the construction of knowledge encompassed by the term popularization of science: it would require that the communication produced be guided due to the demands and interests of the public itself, which should appear as a protagonist in the generation of the guidelines for science messages. As the excerpts extracted from the works analyzed in this study serve to think about both perspectives - popularization and public communication 24
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of science - as they necessarily involve dialogue, we consider both expressions in our reflections.
Discussions on the public communication of science, or popularization of science, have a long history. However, in relatively recent times, the number of published academic studies has been increasing based on the records found in the international database Web of Science. A search using the area’s main keywords reveals that the majority (almost 90%) of the scientific articles on the topic have been published since 2010. However, the first was published in the 1960s. This production often discusses models for the public communication of science that have been adopted over time, ranging from those that regard the public as passive and ignorant, i.e., a mere receiver of information similar to a blank piece of paper, to those that suport dialogism and the consideration of popular knowledge and its values in the popularization of science process (KATO-NITTA; MAEDA; IWAHASHI; TACHIKAWA, 2018; MYERS, 2003; BAEUR, 2007; GREGORY et al. , 2007; STILGOE; LOCK; WILSDON, 2014; MAKAROVS; ACHTERBERG, 2018; JASANOFF, 2014; NISBET; SCHEUFELE, 2009; BURNS; O’CONNOR; STOCKLMAYER, 2003; FRIESIKE; SCHELIGA; PUSCHMANN; FECHER, 2016; DIETZ, 2013).
There is an opposition between what many refer to as the “deficit model,” which presupposes an ignorant public that must be informed in a unidirectional flow from science to the citizen (RÖDDER, 2015) and dialogical practices on the level of democratic citizenship and egalitarian pluralism. This second concept can be managed through dialogue in which the actors are communication partners, which demands a change in traditional hierarchies of knowledge. Pieczka and Escobar (2012) noted genuine attempts to engage in deliberative dialogues but also found evidence that dialogue has merely been used as a sophisticated tool for managing public perceptions.
They conclude that the scientific community is rooted in unidirectional communication practices even as it uses rhetorical features of dialogue that are still considered vague, misunderstood and difficult to operationalize.
Thus, an important point emphasized in recent years is a change in perception regarding the public. Stilgoe and Wilsdon (2014), Owens (2000) and, particularly, Jasanoff (2014) (the latter in her renowned study “A mirror for science”) note the narrow framework and erroneous assumption that science is divided into publics separated by walls of ignorance and indifference.
In their opinion, this prejudiced view of the public has resulted in inefficient public policies.
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A public imagined as ignorant and hostile was the impetus for many of the science communication activities in the 1980s and 1990s, and though this transformed into more sophisticated ideas of engagement with multiple
‘publics’ for science and technology, such publics were often still imagined as ‘concerned’, ‘anti-scientific’ or ‘obstructions’ to innovation (House of Lords, 2000; Owens, 2000 ). (STILGOE; WILSDON, 2014, p. 7).
We propose that these discussions,–present in publications on democratizing perspectives for the public communication of science, concentrated in the second decade of the twenty-first century,–can benefit from considering writings from the 1960s by a classic author in communication studies: Jürgen Habermas. While not primarily concerned with discussing the popularization of science, Habermas develops reflections that may be appropriate for those studying the issue. However, it is rare to find Habermas referenced by those writing on the topic. Searching published articles on science journalism, the popularization of science and related expressions on the Web of Science, we found more than 1,300 records, of which approximately 1.6% mention terms that are central for Habermas (i.e., public sphere, theory of communicative action, system and life-world or mention Habermas’s name) in the main topic. Only six of these articles include Habermas in the list of references. Even in these cases, the authors only turn to Habermas in specific situations, quoting him only briefly and without any intention of using his research as a foundation for more detailed reflection on science’s popularization.
2 HabermaS'S reflectionS and Some contributionS to tHinking about tHe public communication of Science
As De Lima (2009) observes, Habermas advocates a third means of control for society as an alternative to bureaucratization and to monetization (i.e., power and money, respectively), which have had many unwanted effects, such as the arms race, including the development of nuclear weapons; the impoverishment of developing countries; unemployment; social imbalances; and the burden on the environment. Habermas (2012) proposes solidarity, through which the formation of political will must be assured. Through language, argumentation and intersubjective understanding, citizens can act cooperatively as the protagonists of dialogues and debates capable of supporting political decisions and normative regulations.
26
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However, before we advance further into these propositions, which are closely connected to Habermas’s Theory of Communicative Action, we should note that the philosopher presented reflections in his early works that are also useful to the public’s discussion of communication of science. These works are from the 1960s, and to a certain extent, their ideas appear in recent studies on the public communication of science. However, going back in time via Habermas can enrich the theoretical component of the discussion.
2.1 knowledge and Human intereStS and itS contributionS
Habermas’s (1987) fundamental thesis in Knowledge and Human Interests (originally published in 1968) is that all knowledge is set in motion by interests that guide and direct it, an idea that undermines the alleged impartiality of the scientific method. Interests precede self-reflection (there is no knowledge without interest) and obscure the vaunted “objectivity of knowledge.” For Habermas, the interest that lies at the root of knowledge affects the possibility of knowledge as such. Therefore, the dynamic of knowledge generation occurs through the satisfaction of underlying interests: a) Technical interest motivates the natural, empirical-analytic sciences, which seek to predict and control facts and primarily produce information; b) Practical interest represents the foundation of the spirit’s sciences, which are focused on social understanding through communication and interaction, resulting mainly in interpretations; c) Emancipatory interest motivates critical science, which can reflect on the knowledge it produces, thus reclaiming the role of philosophy in the scientific process and producing knowledge capable of social transformation in which analyses are prioritized as a category of knowledge. Although contradictory, these interests are interlinked and must be considered together. As Paes de Paula (2016, p. 37, our translation) explains, Emancipatory interest on its own becomes criticism for the sake of criticism, as it depends on practical and technical interests to become actions; practical interest in isolation tends to transform into pure understanding and description, as it needs technical and emancipatory interests to be capable of affecting reality; and technical interest alone becomes instrumentalism, as it is also necessary to consider the social necessities of understanding and emancipation.
Habermas (1987) criticizes technicism and scientism, which in his perspective have reduced all human knowledge to the domain of the technical Trans/Form/Ação, Marília, v. 44, n. 4, p. 21-44, Out./Dez., 2021
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and the model of the empirical sciences, limiting the field of action of human reason. He thus criticizes the structure of the objectivist sciences that deny self-reflection as a foundational element of knowledge construction, considering that all knowledge is objectivity based on interests. Habermas (1987) cites Peirce and Dilthey to locate a particular interception of reducing knowledge theory to scientific theory. These thinkers made advances toward a self-reflection of the natural sciences and the sciences of the spirit. Thus, practical interest appears as another type of interest capable of mobilizing knowledge.
Habermas (1987) mobilizes the hermeneutic sciences, the spirit sciences, focused on human interaction and communication through understanding.
He asserts that praxis must be accompanied by the theory that concerns it.
Knowledge demands reflection. That is, it demands that a person know the
“how” and “why.”
Causal explanations (which rely on empirical-analytic knowledge) can be converted into technically exploitable knowledge, and narrative explanations (based on hermeneutic knowledge) can be converted into practical knowledge. Thus, while the natural sciences use an investigatory process that occurs within a framework of instrumental activity with nature viewed as an object of knowledge based on technical availability, the spirit’s sciences’ research process occurs on the level of the activity inherent to communication, through interaction. The cognitive interest that guides the sciences of the spirit is the practical one.
Habermas’s (1987) argument defends the importance of the third type of interest, emancipatory interest, which determines the critical sciences. The reflective process causes knowledge to no longer be attached to particular situations (or topics) and be free for new reflections. Thus, knowledge dissociates itself from the conditions that enabled it and served new reflections.
However, the initial conditions that gave rise to knowledge do not lose their importance in knowledge production.
Habermas (2011) wrote the text “Nach dreißig Jahren: Bemerkungen zu Erkenntnis und Interesse” (After thirty years: notes on Knowledge and interest), saying that, when rereading the work, he did it with a strangeness, evaluating that there was a particular unproductive character in the discussions and reporting the option to dedicate himself to substantive issues of communicative action theory. Despite the limitations recognized by the author, we believe that the reflections help us project a look at the challenge of discussing science in society. We argue that, by valuing practical and 28
Trans/Form/Ação, Marília, v. 44, n. 4, p. 21-44, Out./Dez., 2021
Some contributions of Habermas to the study
Artigos / Articles
emancipatory interests, we can stimulate the popularization of science and, consequently, collaborate so that science starts to incorporate the interests arising from public debate, continuously improving. Let us see: certainly, the development of a particular crop protection product, for example, was driven by a technical interest to eliminate pests that hinder cultivation. However, there is also a social need for understanding, a practical interest that needs to be addressed. Thus, the producer who has access to the pesticide needs to understand the product, how it works, why it should be applied in one way and not another, and the unwanted effects. There is also a need to analyze this information critically: do the benefits outweigh the risks that the use of the product will bring? What are the long-term consequences? Is there any human or natural good that is being harmed from use (health, environment)? Couldn’t technical interest be served in any other way? Thus, based on the combination of these interests, we can eliminate the focus on technicality and guarantee the sciences’ self-reflection. Indeed, all of these questions can and should be asked in pairs by the scientists themselves. However, it would be, at the very least, inconsistent to exclude society from these reflective processes since science works to generate knowledge to help advance society in its multiple aspects.
Fairclough and Fairclough (2012, p. 31), defending that deliberation and public debate need to be strengthened, recall that the critical process of probing and testing proposals reduces the impact of limited rationality, leading specialists to secure ways of thinking and reasoning. Human fallibility means that an individual alone has a limited capacity for knowledge and imagination. When several citizens come together in the evaluation, the chance of a good decision is more significant since the set of knowledge and future projections’ capacity will be enhanced. When sharing information with society, considering practical and emancipatory interests, we can understand that science is open to improvement.
When there is an exclusive focus on the technical interest that mobilized scientific research, it is possible that the public communication of its results will not be made or, if done, it will not be done in order to contemplate the social needs of understanding and emancipation, which require interpretations and analyzes. Thus, considering the theoretical reflections of “Knowledge and Interest” draws attention to the need to popularize scientific knowledge, to do it in a way that encourages interpretations and analyzes and, ultimately, draws attention to the importance of the humanities and in this process.
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Science loses the opportunity to improve its processes based on social participation and is subject to a loss of credibility when its focus is only on technical interest. A particular technology, not subject to public discussion, ends up causing a negative impact on social life.
We then argue that, as research studies encounter space for their debate in the public sphere–through popularization–researchers can incorporate comments, positions, expectations, critiques and statements from the public in their pre-understood research universe. This approach represents a way of providing feedback to the interests that move academia in a participatory manner, which may result in a) technical production more suited to the demands of society, b) more significant contribution to the processes of communication and interaction and, particularly, and c) more substantial development of critical science, which reflects on the knowledge generated and moves toward the possibilities of social transformation. Thus, popularization can contribute to advancing the technical sciences, the sciences of the spirit and the critical sciences simultaneously.
Regarding the critical sciences, we can understand the popularization of science as a process that shares specific information from a scientific study with the public and that this initiative can encourage broader reflection that transcends the study itself. The knowledge produced can then be detached from the specific case that mobilized it to integrate a broader cultural archive, resulting in new reflections and serving the emancipatory interest. Even if it has been mobilized by the technical interest, reflecting on a specific scientific study can be understood as a precondition for more profound, more transformative knowledge.
A fundamental point when considering the mobilizing interests of knowledge is undoubtedly the fact that activities undertaken to popularize science must move away from the mistaken position of depicting science as impartial, free of conflicts and providing absolute and unquestionable explanations. All activities must be guided by the perception that scientific productions are motivated by interests and/or interplay them.
30
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2.2 tecHnology and Science aS ideology: HabermaS’S work and itS
potential interrelation witH tHe public communication of Science Technology and Science as Ideology, published in 1968, is a debate with the central thesis that the German sociologist and philosopher Herbert Marcuse presented in One-Dimensional Man: Studies in the Ideology of Advanced Industrial Society. According to this thesis, science and technology began to play an ideological role in capitalist societies while concealing this role’s underlying intention: class domination.
Habermas (1968) explains that Marcuse’s critique of the concept of rationalization addressed by Max Weber is based on the fact that the latter does not investigate the nature of the domination that characterizes this rationalization, understood by Weber as advancing the process of applying rational decision criteria in the social spheres according to the rationality of capitalist economic activity and the bureaucratization undertaken by the bourgeoisie. For Marcuse, domination based on rationalization was legitimized by increased productivity and the domination of nature (resulting from technology and science), which provide comfort to individuals while mitigating questions and facilitating domination. Thus, the progressive rationalization of society would be dependent on the institutionalization of scientific and technical progress.
Habermas (1968) believes that Marcuse’s thesis is the key to understanding that the liberal capitalism criticized by Marx has changed.
Marx was critical of production relations as an instrument of domination and the ideology of just exchange. In a new phase, state interventionism demands a fresh look at these Marxist criticisms because the state had assumed the mission of ensuring social welfare and the “justice” of production and exchange relations. However, to legitimize this new political domination position, the state adopted an increasing interdependence with technical research, transforming the sciences into the leading productive force. The state’s activity turned to the administrative resolution of technical tasks, eliminating public discussion, which resulted in the population’s depoliticization. The exclusion of concern for practical issues related to social interaction left public opinion without any function. According to Marcuse’s thesis, this depoliticization was enabled by scientization: it was sufficient to justify or legitimize specialized knowledge that adopted an ideological position for political decisions.
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It is at this point, Marcuse argues, that social evolution is determined by the logic of technical and scientific progress. The state’s social compensations evoke the loyalty of the population and obfuscate the need for public discussion.
Science and technology legitimize political decisions that do not undergo the scrutiny of public will formation. Technocracy (in which politicians and civil servants make decisions based exclusively on what experts say) is treated as an ideology, violating, according to Habermas (1968), one of the fundamental conditions of cultural existence: communication in a common language.
Challenging Marcuse’s claim that science and technology are doomed to the service of class domination, Habermas (1968) undertakes the task of reformulating Weber’s concept of rationalization. He demonstrates that it is necessary to make a differentiation. From a perspective of symbolically mediated interaction, rationalization involves emancipation and the extension of free communication. In contrast, a teleological-rational action system (instrumental and strategic) involves the growth of productive forces and extending the power of technical control. According to this understanding, the rationality of linguistic games, reconnected to communicative action, is confronted in modernity with the rationality of means-ends relations linked to instrumental and strategic action.
In rethinking the concept, Habermas (1968) therefore arrives at two perspectives for rationalization. One is at the level of rational action directed toward ends. The other is at the level of the institutional framework (communicative action). In this perspective, for science to contain something emancipatory, it cannot claim to replace communicative action, i.e., the debate on the pursuit of understanding, argumentation and thematization in the public sphere. “The redeeming power of reflection cannot be supplanted by the extension of technically exploitable knowledge” (HABERMAS, 1968, p. 16).
Habermas (1968) argues that technological progress depends on public investments. He states that while the optimistic assumption of convergence between technology and democracy is not acceptable, it is also impossible to accept the pessimism that technology excludes democracy. The author addresses three models of the relation between specialized and political knowledge: technocracy, decisionism and pragmatism. Only the latter necessarily refers to democracy. In decisionism, public opinion serves only to legitimize the leaders’ decisions. Discussion by the public is not considered.
32
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In a technocracy, the formation of a democratic will becomes superfluous because it eliminates the public’s participation.
With the pragmatist model,
[…] experts have not become sovereign over politicians subjected to the demands of the facts and left with a purely fictitious power of decision…
Rather, reciprocal communication seems possible and necessary, through which scientific experts advise the decision-makers and politicians consult scientists in accordance with practical needs. (HABERMAS, 1968, p.
112).
In pragmatism, public opinion is a necessary mediator. Communication between politicians and scientists cannot be disconnected from existing social interests and value orientations. The communication of the pragmatist model makes political practice scientific. However, it does not exclude the permanent communication present in the pre-scientific phase. It is a communication that can be “institutionalized in the democratic form of public discussions among the citizen body. The relation of the sciences to public opinion is constitutive for the scientization of politics” (HABERMAS, 1968, p. 115). That is, “It is rather a question of setting into motion a politically effective discussion that rationally brings the social potential constituted by technical knowledge and ability into a defined and controlled relation to our practical knowledge and will” (HABERMAS, 1968, p. 105).
The argument is that the direction of technical progress remains determined by social interests. However, these interests are not the target of the reflective process because there is a certain pressure to reproduce current social life. This circumstance elicits a technical power that does not result in emancipation. New technologies are incorporated into everyday life without debates and reflections. Thus, researchers are often not concerned with how they will communicate their results to society for them to be debated because the customer knocking at the door of the study is someone interested in applying the research results to technology.
Habermas also introduces a reflection on the transit of scientific material between the life-world and science production institutions. Terming this process “translation” (a network of rational discussion extended between praxis and science), Habermas (1968) considers that it involves two challenges: the search for a solution to a practical problem identified in the social context, which he refers to as a context of discovery, and a need to bring the solution Trans/Form/Ação, Marília, v. 44, n. 4, p. 21-44, Out./Dez., 2021
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back to a problem situation deemed technically relevant to the location in which it will have practical consequences. This transit requires an interpretation of the scientific results that consider the initial problem situation.
Habermas (1968) even suggests that literature plays its role in this challenge of scientific information entering the life-world but clarifies that this is an issue to be solved by science; he is thus concerned with the question, “How is it possible to translate technically exploitable knowledge into the practical consciousness of a social life-world?” (HABERMAS, 1968, p. 96). The author considers that scientific information primarily enters the social life-world through its technical utilization (science that is transformed into technology and incorporated into the market). It is only through this utilization – if there is interest–that literature thematizes technology and science. One example is the poems about Hiroshima published after World War II.
Returning to factors that he considers to have helped in this “translation”
process, Habermas (1968, p. 126) recalls that science has its own internal public opinion, nourished by scientific events and publications. A large number of publications required summaries and translations if the studies were to be more accessible, even to experts from other fields of knowledge. Habermas considers journalism in the following reflection: “Helmut Krauch is undoubtedly right in suspecting that in Germany, too, interchange among scientists is already dependent on scientific journalism extending from elaborately written reports to the scientific columns of the daily press” (HABERMAS, 1968, p. 125).
Habermas argues that the dialogue between science and politics can result in a long-term research policy from a more optimistic viewpoint. For this dialogue to occur, the discussions must win in the court of public opinion:
“In the last analysis, the process of translation between science and politics is related to public opinion” (HABERMAS, 1968, p. 121). Habermas considers that neither the pressures from within the scientific process itself nor the demand for control from the outside would be sufficient to make the practical issues of scientific results the subject of public discussion. The genuinely decisive factor is the researchers themselves’ initiative, who, in addition to being scientists are also citizens and should be committed to reflecting on what they produce.
According to Habermas (1968), the decision must be: will the a productive body of knowledge be merely transmitted to men engaged in technical manipulation for purposes of control, or will this knowledge be 34
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appropriated as the linguistic possession of communicating individuals? A scientized society could constitute itself as a rational one only to the extent that science and technology are mediated with the conduct of life through the minds of its citizens.
When we think about the popularization of science, nowadays, we notice that, even 50 years after Habermas expressed these reflections, we empirically realize that we have not evolved much towards a desirable relationship between science, public and politics. Research on the public perception of science in Brazil [CGEE, 2019] points to a lack of access to scientific knowledge by the public since the percentage of respondents who do not know the name of an institution that produces science is high (88%) or a Brazilian scientist (90%).
We can still consider ourselves distant from the pragmatism that Habermas (1968) defends (political decisions taken from science and with the mediation of public opinion). In the context of the Covid-19 pandemic, in 2020, with so many political decisions that deviated from science recommendations, we could risk saying that we are still very close to decisionism. Based on this scenario, studies on the popularization of science and public communication of science have many questions to dedicate themselves to, and this work by Habermas awakens us to many questions, which deserve future investigations.
We must know if the results of science and technology have passed through the scrutiny of the formation of public will, through the mediation of language, from public debate. What weight has been attributed to rationalities (communicative and strategic) in popularizing science processes. How has communication between politicians/legislators and scientists occurred, and whether these means of communication are accessible and open to public opinion. What has been the relationship between the potential of “scientific knowledge” and “practical knowledge and will” as the transit of material between the world of life and scientific production occurs today. What has been the role of scientific journalism and other languages in the “translation”
of knowledge scientific. What is the position of researchers concerning the dilemma of being both citizens and scientists.
These are questions that arise from a careful reading of the book and that, even today, demand numerous theoretical and empirical studies if we are to outline good answers. In any case, they help us conceive of the popularization of science as a complex and challenging object of study and perceive the extent to which Habermas’s reflections play a role in raising these questions.
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2.3 toward a rational Society: democratized univerSitieS and reflective proceSSeS of Science/public diScuSSion
Toward a Rational Society was initially published in 1969 and is an argument for the democratization of universities. Several passages coincide with ideas addressed in “Technology and Science as Ideology.” The author argues that the sciences must practice critical self-reflection, citing several examples of how researchers can become critically aware of their assumptions: I consider it philosophical enlightenment when doctors learn from sociological and psychoanalytic studies to appreciate the influence of the family environment in the genesis of psychoses and thereby also learn to reflect on certain biologistic assumptions of the tradition of their discipline. (HABERMAS, 1989, p. 8).
He states that this self-reflection is also essential to the process of transposing scientific results to the life-world.
Only in it can we bring to consciousness, through reflection, the relation of living generations to active cultural traditions, which otherwise operate dogmatically. Finally, only in it can we subject to critical discussion both attitudes of political consequence and motives that form the university as a scientific institution and a social organization. Students’ participation in research processes essentially includes participation in this self-reflection of the sciences (HABERMAS, 1989, p. 9).
For Habermas (1989), the presence of rationalization is consistent with a politicized university. He does not believe in the necessary opposition between a university aimed at professional specialization and one that seeks politicization; both functions should coincide. It is a question of seeing the university, not as a place for political decisions but for discussing political issues that follow the same rules as scientific productions’ rationality.
Habermas believes that it is essential to include students in the university’s critical discussion of practical issues.
Habermas (1989) also argues that technological progress’s undesirable consequences lead humanity to pursue its social destiny and control it. To this end, it is necessary to introduce a politically effective discussion that considers both the social potential constituted by technical knowledge and ability and practical will. This discussion can lead those who act politically to judge, practically and based on their self-interpreted needs, the direction 36
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and the extent to which they want to develop technical knowledge for the future. Similarly, the irrationality of domination can be mastered by a political decision-making process linked to the principle of general discussion free from domination.
When addressing the scientization of politics, Habermas did not identify it as a reality but rather as an observable tendency. Many research studies are performed at government agencies, and that scientific information is increasingly consulted in the public services, particularly by the military and bureaucrats. He notes that the successful transposition of technical recommendations into practice is, in the pragmatic model, dependent on mediation by the public. Practical needs must be understood if they serve as a foundation for the technical progress that emerges from communication between experts and decision-makers. It is a communication that must be rooted in the social interests and value orientations of the life-world. The pragmatist model’s communication presupposes the consideration of the communication that occurs on the pre-scientific level, which can be institutionalized in public discussions. “The relation of the sciences to public opinion is constitutive for the scientization of politics,” writes Habermas (1989, p. 69).
However, Habermas admitted that empirical conditions for applying the pragmatist model were lacking because of factors such as the depoliticization of the masses and the decline of the public domain, which are part of a system of domination that excludes practical issues from public discussion (i.e., the public domain is restricted to spectacles and acclamation mediated through communication). However, Habermas (1969) continued to address the true challenge of the dialogue between science and politics: the formulation of a long-term research policy that would prevent unplanned relations between technical progress and the social life-world.
When we think about the popularization of science today, the discussions of this work lead us to reflect on universities’ role as producers of knowledge in Brazil. Due to the scientific research they carry out, they would also have the mission of sharing this knowledge with society, subjecting it to the sieve of public conversations and promoting the self-reflection of the sciences within their broad academic communities critical discussion of knowledge produced. Again, we are faced with scenarios to be investigated by studies on the popularization of science: it is vital to know how much scientific research produced in universities is disseminated and discussed Trans/Form/Ação, Marília, v. 44, n. 4, p. 21-44, Out./Dez., 2021
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internally, including the participation of students and other members of the academic community.
2.4 SyntHeSiS of tHe contributionS tHat can be extracted from tHe tHree workS of HabermaS to tHink about and tHe public communication of Science
From the reflections extracted from the three works discussed here, considering their aspects that refer to communication about science in society, we consolidate the information and interrelate it in a schematic representation that can guide the proposal of possible public policies to encourage communication science, as well as awakening to new research problems to be studied on the topic (Figure 1).
Figure 1. Schematic representation of the synthesis produced, based on three works by Habermas, about essential considerations for thinking about public communication of science
Prepared by the authors, based on Habermas (1968, 1987, 1989) 38
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This flow considers that the university must be a democratic space for scientific knowledge production, where the sciences’ self-reflection must occur.
The production of knowledge must be considered motivated by different interests (technical, practical and emancipatory), captured in the context of discovery (the world of everyday social life). They are then themed in studies that must necessarily go through - even in the academic environment - through self-reflection. Through the process that Habermas called “translation”, and which we treat as the popularization of science or public communication of science, the information, interpretations, and analyses generated by the studies need to be shared with society. In this way, they can return to the context of discovery and pass public debate scrutiny to become part of social knowledge. As such, they can support political and legislative decisions in the context of justification and/or generate new collective interests. In turn, these new collective interests must return to the base of operations in the academic world, covered by the interpretations and critical analyzes necessary for social transformation. In general, this process represents a continuous circular movement that, over time, tends to a science building with effective social participation. Thus, popularization is an essential part of this process.
Different research questions may emerge when light is cast on any event in this flow, as in Germano and Kulesza (2007), Stilgoe and Wilsdon (2014), Jasanoff (2014), Molek-Kozakowsk (2017), Makarovs and Achterberg (2018), Katz-Kimchi (2012), Crick and Gabriel (2010) and many others who have contributed to reflection on this topic. Together, these studies generate reflections and seek answers that might one day provide a solid foundation for progress toward the effective functioning of a desirable flow for science’s public communication.
final conSiderationS
We have sought to offer a theoretical contribution to researchers studying science’s public communication based on the relevance of three texts by Habermas to different areas of knowledge and objects of study.
Habermas’s views in these three texts that address topics directly related to the present challenges of science popularization facilitate that organization of his ideas into a representation of the dynamic to be considered in these communication processes with the society about scientific knowledge. This representation enables several different questions to be raised, including those Trans/Form/Ação, Marília, v. 44, n. 4, p. 21-44, Out./Dez., 2021
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related to the obstacles to the desired dynamic’s entire operation to the science popularization.
Habermas’s potential contributions to this field of study are not only found in the three works we discuss. On the contrary, the texts analyzed here are only part of a rich and valuable theoretical output on science’s public communication, particularly concerning the public sphere and communicative action theory.
The author also has other recent productions that can contribute to reflections on science communication in society, such as “The future of human nature”, the result of conferences he presented in the early 2000s. However, the study presented in this article proposed a cut based on three works produced more than 50 years ago and which can still provide interesting reflections to think about the communication of science in society, which already contained the embryo of ideas that the author develops later. This analysis does not exclude the fact that we consider how much other excerpts on the production of Habermas, to be covered in other articles, are essential to explore all the contribution that the author can provide to the theme.
In sum, the discussed works call our attention to the following aspects: a) the university as a democratic space for the production of scientific knowledge, where there must be self-reflection on the knowledge produced, an ethical commitment from researchers to society when performing their studies and independence from powers contrary to the public interest; b) contact between academia and the social world of everyday life; the latter is the context of discovery from which interests emerge that guide the development of research and to which information and knowledge must return for public consideration and debate through communicative rationality, which mediates; c) a context of justification, in which political decisions are made and laws are formulated based on a science that has undergone critical reflection and analysis by public opinion; and d) the need for the whole debate to be based on the consideration of the three types of interests that mobilize the production of knowledge - technical, practical and emancipatory.
This dynamic’s operation has potential for social transformation because it would facilitate changing the interests that generate knowledge, benefiting the public interest and scientific practice itself. In the long term, such a change would enable the democratic and participatory construction of 40
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research policy by including the public in developing the scientific agenda and promoting forums for interaction among citizens, scientists and legislators.
ALVIM-SILVA, A. E. F.; PEREIRA, J. R.; AGUIAR, C. M. G. Algumas contribuições de Habermas para o estudo da comunicação pública da ciência . Trans/form/ação, Marília, v. 44, n. 4, p. 21-44, Out./Dez., 2021.
Resumo: Este ensaio teórico explora três publicações de Jürgen Habermas da década de 1960, nas quais o autor trata da crítica da ciência, da produção do conhecimento e da democratização das universidades. O objetivo foi extrair delas recortes de reflexões que podem contribuir para os estudos da comunicação pública da ciência. Consolidam-se as reflexões em uma representação gráfica que resume os fatores a serem considerados, ao se pensar a prática de comunicação da ciência, na sociedade: a importância de levar em conta os três interesses que movem a produção do conhecimento – técnico, prático e emancipatório –, de promover a autorreflexão das ciências em universidades politizadas e democratizadas, e de haver a mediação da sociedade na interação entre ciência e política, de forma a subsidiar a tomada de decisões com base em interesses sociais. Argumenta-se que as bases para uma ideia de comunicação pública da ciência dialógica – hoje amplamente defendida – despontaram no pensamento do filósofo alemão, em livros publicados há mais de 50 anos, embora essa não fosse sua motivação central, naquele momento.
Palavras-chave: Comunicação Pública da Ciência. Jürgen Habermas. Participação Social. Decisões Políticas.
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