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ABSTRACT

Science communication (SC) is a recent field of study in the Brazilian context. Therefore, SC is defined by researchers
through different interpretations. To understand such differences in the concept of SC, we carried out exploratory
qualitative research, through a narrative review, about the terms used by authors to express the act of communicating
science. We supported our analysis on Linguistics, which allowed us to understand the uses of the term SC and others
associated with it within the Brazilian context. We identified that science communication is hyperonymous with
the expressions Science Dissemination, Diffusion, and Popularization, while the last three establish a synonymous
relationship with each other — a result not replicated when observing the definitions in the Anglophone and French
context. The results also point to divergences regarding meanings depending on the context in which the terms
are used. Therefore, we consider that the debate proposed by this research can contribute to the field of science
communication in Brazil.

Key words: Science communication; Scientific dialogue; Science Dissemination, Science Popularization; Linguistic
studies.

Introduction

In 2020, we experienced one of the most striking moments in the recent history of the world population: the
Coronavirus pandemic (SARS-Cov-2), which causes COVID-19. The world turned its eyes to science, mainly to the
Health Sciences, seeking preventive and curative treatments and the need to know and understand the disease and
its carrier. We could see in the media interviews with health professionals, researchers, and journalists specialized in
the area who aimed to deliver information clearly and objectively to the population that demanded information and
a better understanding of the virus, which was then unknown.

In this scenario, we have seen a panorama in which the dissemination of scientific knowledge stood out, with
an increase in scientific publications for non-specialists in the health area, channels of science communication (SC)
in social media, and greater participation of experienced science communicators, such as researchers Atila lamarino
and Natdlia Pasternak, who stood out in mass-media communication. Though the situation related to the pandemic
might mean a “revolution in the field of science communication” (Potter, 2020), knowing the fundamental concepts
of the field as a whole can lead to a behavioral change and the implementation of communication activities based on
good practices. A mistaken understanding of what is and/or how to make a science communication can distance the
public from science themes, as well as turn the field into a fertile ground for speculations, scientific denialism, and
dissemination of fake news, among other consequences that may lead to a science crisis (Souza, 2021).

Additionally, Bensaude-Vincent (2010), when questioning the reader on the importance of vocabulary
choices, defends that the choice of words in a scientific discourse can interfere with the changes regarding the
relationship between science and society because “some historical studies about the evolution of science mediation
forms indicate that this lexical development is a symptom of quite radical changes in the relations between sciences
and society” (Bensaude-Vincent, 2010, p. 2).

According to Cancado (2020), the meaning of the words is associated to a mental representations, citing that
“certain words refer to certain objects, and learning what these words mean is to know their reference in the world”
(Cancado, 2020, p. 27). Therefore, for SC researchers and science disseminators (communicators, journalists, and
others), it is essential to understand the meaning of the term SC to reach the public effectively.

However, there are disagreements between the authors on the term that expresses the act of communicating
science. There is no consensus about the meanings of different terms, their similarities, or differences (Massarani
et al., 2023). In this context, a question emerged: How can we contribute to the debate on the definitions of science
communication and, consequently, contribute to increasing this recent under-construction field in Brazil?

Thus, we seek to analyze the different terms used for the act of communicating science (disseminating,
publicizing, communicating, popularizing). Through exploratory qualitative research (Ludke; André, 2013), we
conducted a narrative review (Rother, 2007) of the terms science diffusion, dissemination, communication, and
popularization. The analysis was conducted under an interdisciplinary perspective, relating the studies found in
the literature of the field with an analysis of studies in the field of Linguistics (Barroso, 2020) — more specifically,
in Semantics and Pragmatics, which allowed us to understand its distinctive and meaningful traces and workings.

We opted for the linguistic approach due to our wish to understand the meaning of the expression SC and
the analogous use of other expressions by several authors (Bueno, 1984; Mendes, 2006; Vogt, 2012; Massarani;
Moreira, 2016), such as dissemination, diffusion, vulgarization, popularization, among others. We perceived that
these expressions are often used as synonyms or even as belonging to the same semantic field and, therefore, demand
an analysis grounded on Linguistics. This approach to the meaning of SC has brought to light the different concepts
and representations because the investigation of meaning was based on the semantic study— which focuses on the
meaning of words and sentences — and the study of pragmatics — which studies how words and sentences are actually
used (Cangado, 2020).
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The fields of Linguistics and science communication

Semantics is the Linguistic field that investigates and focuses on the meaning of words (Cangado, 2020). It
focuses on understanding the literal meaning of words and/or sentences, excluding the use of metaphors at the lexical
and syntactical level. Regarding the conceptualizations and definitions of the literal meaning of the expression SC,
semantics allow a broader understanding because it allows us to understand scientific communication without its
social or metaphorical use, regardless of the interlocutors — senders and receivers — associated with the discourse.

According to Cangado (2020, p. 19), “Semantics can be thought of as an explanation of interpretation aspects
that depend exclusively on the language system, and not how people use them”. Hence, besides the Semantic studies,
we also used the studies of Pragmatics, which allowed us to understand the meanings in a contextualized way
considering the social use of the expression, not restricted to the literal meaning of the lexical item because “the study
of Pragmatics relates to the situated uses of the language and to certain intentional effects” (Cancado, p. 20).

Several authors define Pragmatics as a study of the language in use, the language in context, the relationship
between the language structure and its use (Branddo, 2001; Fiorin, 2022). According to Fiorin (2001, p. 166), “the
study of the use is essential because there are words and sentences whose interpretation can only happen in the
concrete situation of speech”. That is, Pragmatics is concerned with the meaning given to a certain word and/or
expression, considering the context in which the discourse was uttered.

Therefore, the Semantic and Pragmatic approaches are essential to study the expression science communication
because SC and other similar expressions can have different meanings depending on the context. For instance, the
expression science vulgarization has been used in the French context with a given meaning, differently from the
Brazilian and North American context, where this term is no longer used.

Given the above, the dialectics of this article will be presented without distinguishing Semantics and
Pragmatics, supported by Maingueneau (1996, p. 5), who defends the adoption of a “pragmatic semantics” considering
the linguistic study of semantics associated with the enunciation context.

Linguistic concepts applied to science communication

The linguistic properties we approach in this study, and over which we ground ourselves to understand the
concepts associated with science communication, were hyponymy and hyperonymy, synonym, connotation, and
metaphor.

According to Cangado, “hyponymy can be defined as a relationship established between words, when the
meaning of one will be included in the meaning of the other” (Cangado, 2020, p. 32). We can extend this definition
to compare expressions or keywords. A word or expression will be considered a hypernym to another when its
meaning is broader, representing a more general term than the other word or expression belonging to the same chain
of meanings — the hyponym is contained within the hypernym.

Regarding the synonym, a relationship between lexical items, contrary to what might be superficially
understood, does not mean only saying that the words or expressions are merely synonymous. For this relationship
to be established, the words or expressions must express the same meaning and have the same reference. Moreover,
for comparison, the words or expressions need to be and be analyzed within the same context. According to Cangado
(2020, p. 48),

We can say that two words are synonymous when they can be substituted in the context of
any phrase without the phrase going from false to true or vice versa. (...) we perceived that it is
impossible to think of words synonymous outside the context in which they are used. When
considering the field of science communication, the synonymy can be seen when referring to
the terms diffusion, dissemination, and popularization, when used as synonymous with SC. In
given contexts, the synonym relationship is true, however, in others, though similar, the meanings
differ, as we will show in this article.

We use the resource of connotation when using language in a figurative, non-literal sense, in which words,
phrases, or expressions start to have a new meaning in certain use situations. The sender can use metaphorical
resources to express an idea to the message’s receptor, using the language’s subjective use (Claro, 2020).

We can identify the use of this resource, which is quite present in the science communication texts, in the
meaning of the expression SC and similar expressions. Drawing a comparison between an analogous expression in
English, for example, Public Awareness of Science, we have perceived that, when used in a context that intends to
disseminate science, the isolated word awareness earns a new meaning, used in its figurative sense, as Burns et al.
(2003, p. 185):

The simple dictionary definition of awareness as being “conscious, not ignorant” of ... something
is sufficient for the moment. It is only when the word “awareness” is used to describe people’s
relationship to science that it develops much broader connotations.
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At the same time, a semantic resource broadly used by scientific communicators is the use of metaphors to
help understand the scientific concepts they want to communicate to the non-specialized public. Considered one of
the most important forms of figurative language, the metaphor is an implicit comparison between ideas, phrases, and
words that seeks the similarity between concepts and the transfer of these similarities so that others can understand
what is intended (Cangado, 2020).

Beyond its use within the language field, it is very common to find metaphors in scientific, journalistic, and
publicity texts and, as Cancado (2020, p. 111) points out, in “our everyday language”. Corroborating this author, Lima
states that:

In any theoretical line, one can no longer consider the metaphor exclusive to poetry and rhetoric.
The evidence that language is impregnated with metaphors is displayed in any discursive form —
in everyday language, in poetic and literary language, in journalistic and advertisement language,
in the language of science communication and science itself, etc. (Lima, 2003, p. 23).

The metaphor can also be used to explain the change in the concept of science communication. The expression
itself (SC) emerged as a metaphor, and its use in the context of a field of knowledge influenced a semantic change of
these words when used together, creating the expression “science communication”.

The historical semantic changes are not random but influenced by metaphors, such as those of the
mind/body type. Therefore, the metaphor, which is a cognitive structure, is seen as conductive
of lexical changes and provides a key to understanding the creation of a polysemy and the
phenomenon of semantic exchanges. (...) The metaphor underlies historical changes (Cangado,
2020, p. 117).

When frequently used by the stakeholders, the expression SC started to have a new meaning. As shown by
Sweetser (1990), the action properties (the act of diffusing, disseminating) are transferred to the mind properties (the
mental appropriation of scientific knowledge with which the interlocutor should have contact). This metaphorical
perspective has relevantly influenced the development of words and expressions. “Metaphor is a major structuring
force in semantic change” (Sweetser, 1990, p. 19). Therefore, based on how SC stakeholders use it, the expression
science communication has a non-metaphorical sense nowadays.

The concept of science communication

The concept of science communication in the Brazilian context has been discussed by several authors, such
as Bueno (1984), Mendes (2006), Vogt (2012), and Massarani and Moreira (2016), among others. The authors discuss
the different expressions used to indicate the action of disseminating scientific knowledge, connecting their definitions
to the intention of the sender, who the sender is, who will receive the message, the communication means used, and
other factors. Among the most used expressions, we highlight here dissemination, diffusion, popularization, and
scientific culture.

Mendes, in her thesis developed in 2006, maps the meaning of scientific communication, discussing several
authors in the field, including Bueno, who is well known for being one of the first theses about science communication
in Brazil (Massarani; Massarani, 2021). In general, Bueno defines that:

Science communication encompasses the use of resources, techniques, and processes to
broadcast scientific and technological information to the public in general. (...) We can see that
science communication presupposes a recoding process, that is, the transposition of a specialized
language for a non-specialized one, aiming to make the content accessible to a broad audience
(Bueno, 1985, p. 1421-1422).

Analyzing the concepts from the Linguistic perspective, we can observe that Bueno (1984) established a
hyponymy position of the expressions science communication and science dissemination with its hyperonym: science
diffusion. To this author, science diffusion has a broader meaning, a wide “umbrella” that will unfold itself into two
expressions: science dissemination (intra and extra-peers) and science communication and science popularization
(journalism and other means), as highlighted in Figure 1:
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Figure 1: Diagram representing science diffusion and its unfoldings
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Source: Created by the authors, based on Bueno (1984)

From Figure 1, we can perceive subdivisions established by Bueno when differentiating scientific
dissemination conducted intra and extra peers. The first — intra peers — refers to the circulation of scientific and
technological information between specialists of a specific area or correlated areas; its main characteristics are the
specialized public, the specific content (toward this public), and a closed code, representing the discourse in journals
from the area or scientific meetings “guided by the limited universe of those interested” (Bueno, 1985, p. 1421). The
second type of science dissemination, extra peers, focuses on specialists outside the “area-object of dissemination”,
they can be published in journals or through courses that interest different specialists, for instance, “a specialization
course in homoeopathy for allopathic doctors” or “a journal of Political Economy that interests economists, political
scientists, or sociologists” (Bueno, 1985, 1421).

We identified the same division between the terms related to the target public when analyzing definitions
and concepts about scientific communication in English and French, which are the most used languages in scientific
production worldwide, mainly in the area of science communication (Oliveira, 2019).

As in Brazil, where the use of the expression “science communication” gets mixed with other similar
expressions by several authors, sometimes establishing a synonym relation, and sometimes a hyperonymy among the
terms, we perceive an analogous scenario when analyzing the literature in other languages, for example in English,
as Burns and collaborators highlight:

Science communication (SciCom) is not simply encouraging scientists to talk more about their
work, nor is it an offshoot of the discipline of communications. Although people may use the
term “science communication” as a synonym for public awareness of science (PAS), public
understanding of science (PUS), scientific culture (SC), or scientific literacy (SL)—in fact many
of these terms are often used interchangeably—it should not be confused with these important
and closely related terms (Burns et al., 2003, p. 183).

Similar to Bueno, to Burns and collaborators, the public can be divided between people who are not specialists
in the topic approached — they can be scientists from other areas of knowledge or not scientists at all- and the science
community or science practitioners, composed by people directly related to the theme presented.

When analyzing the French context, we find similarities regarding the scientific language in Jurdant (1969).
The author indicates that the scientific discourse is a closed one, which can only be understood by peers and research
institutions, and, therefore, the knowledge does not reach everyone equally— or does not reach at all.

As observed in the Anglophone context, in French, several terms also refer to disseminating scientific
knowledge to the non-specialized public, as Jacobi and collaborators (1990) point out. Nonetheless, the authors
highlight that, though these terms might have the same goal, vulgarisation scientifique (science vulgarization) is
the expression that best represents the practice of science popularization, being more encompassing and can be, in a
semantic relationship, hypernym to other expressions mentioned:

Vulgarisation scientifique [science vulgarization], communication scientifique publique [public
science communication] (Fayard, 1988), école paralléle [parallel school] (Rovan, 1973; Giard,

1979; Schaeffer, 1986), sociodiffusion des sciences [sociodiffision of science], divulgation des
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science [science communication] (Guédon, 1980, 1981), popularisation [popularization] (Jacobi,
1983), ... so many ways of naming a set of diffusion practices that probably have something in
common. Despite the criticisms that might be addressed to this name, we opted to keep the term
vulgarisation scientifique. The label vulgarisation scientifique (from now on VS) has an advantage:
it perfectly specifies its object in our language, that is, the attempt to disseminate the scientific
and technical culture outside the specialist circles. Thus, choosing to name all the assemble
of diffusion practices is in no way reductive: studying VS means questioning the principle of
diversity of a practice that resists, regardless of the angle we approach it, against any type of
simplification (Jacobi et al.,1990, p. 81, our translation from the French).

Vulgarisation Scientifique (VC), as well as the synonymous expressions Public Awareness of Science — PAS,
and Public Understanding of Science - PUS aims to disseminate science to every audience, especially among those
from less privileged backgrounds who have less or almost no access to scientific knowledge when compared to the
more affluent layers of the population. VC seeks knowledge democratization and the idea that this democratization
can lead to political and social changes using different means of communication (Reboul-Toure, 2004).

In Brazil, in the mid-1970s, the term vulgarizagdo cientifica (VC- science vulgarization) was used by some
scientists and scientific communicators to express the act of popularizing science, as, for example, the communicator
José Reis (Mendes, 2006). The use of the literal translation of the term in the Brazilian context can be justified
by the fact that many scientists at the time were influenced by French scientists, as well as the arrival of French
communicators in Brazil (Massarani, 1998).

However, following the North American tendency, as Bueno (1985) referred, the term VC started to be
considered pejorative, semantically compared to the use of the word vulgarization or vulgar. In Brazil, what is
vulgar is, semantically, considered bad, “from a bad origin; of a low nature; rough, rude; using vulgar language”
(Dicio, 2024). Therefore, other terms started to be used in Brazil to refer to the act of disseminating science, mainly
based on Anglophone terms (Massarani, 1998). In the Brazilian context, we identify, through a narrative review
combined with Linguistic analyses, that the expression that better represents the same semantic relationship of
science vulgarization is popularizagdo cientifica (PC- science popularization).

Historically conceptualizing the use of this term in Brazil, Massarani and Moreira (2016) tell us that scientific
communication emerged in the country among the more privileged social and economic classes, restricting the
diffusion of scientific knowledge to this group. Because of this, since the 20" century, some scientists have tried
to distance themselves from the hegemonic concept of scientific communication and seek to popularize science to
reach less privileged social groups. In Brazil, we highlight in this movement the scientific communicators José Reis
(Brazilian) and Maurice Bazin (French), who advocated for a science for the people (Porfiro, Baldino, 2018).

In a text published in 1974, Maurice Bazin warned that: “Scientists have many things to do instead of letting
themselves be enclosed in a bourgeois and selfish life of the pure researchers”; later on, he concludes that “scientists
need to do something concrete regarding the masses; they have to choose which side they want to be because, in a
way, this option will be automatically done by the system” (Aguiar, 1998, p. 89).

Maurice Bazin brought to Brazil his ideas on access to scientific knowledge and that this would not be
restricted to social elites. Based on the movement Science for the People (SFTP), which originated on the emerging
need to change science teaching in the 1960s and advocated a more humanistic school curriculum focused on real
social issues (Layton, 1975), a group of scientists started to reflect on how to make science popular and, more
importantly, how the access to scientific knowledge could lead to political-social changes in the community.

Thus, scientific popularization (SP) started to be used, instead of science communication, to express the
action of disseminating scientific knowledge in a more accessible language and guided by social issues, as Motta-
Roth and Scherer (2016, p. 172) state:

The “contemporary view” of SP sees popularization as the mobilization of debates around science
and democratization of access to this debate, suggesting a horizontal organization between
the spheres of scientific activity and the rest of society, in which journalism plays the role of a
recontextualization field (Moirand, 2003; Beacco et al., 2002). In these terms, as in the scientific
article, the SP article participates in the same sociosemiotic system in the scope of science
(Oliveira, 2005, p.222). Both are interconnected in complex intertextual nets of reference to the
same scientific fact but with specific forms of enacting the meaning in different discursive genres.

Resuming Figure 1, in which the expression science communication is hypernym to scientific journalism
(SJ) and other means, we can include the expression science popularization to the same semantic level as SC, being
equally considered as a hyperonym of SJ and other means. The objectives of SC and SP are similar regarding the
dissemination of scientific knowledge to a non-specialist audience, though they are pragmatically different in their
uses and contexts when we analyze the discourses.
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The code used in the message makes scientific journalism hyponym to science communication and science
popularization. To Bueno (1985), the code used in SJ should be specific to the press communication outlets, having
its own conceptual rigour based on journalism fundaments, in disagreement with Salles (1981), who affirms that the
difference between scientific journalism and science communication lies on the objectives of the message sender.

Nonetheless, science communication also has its own language, establishing itself as a discursive genre
different from the scientific one — the science communication discourse (SCD) (Zamboni, 2001). According to
Bakhtin (2002, p. 91), in the discourse

The speaker seeks to orient his discourse with its own determining horizon within the alien
horizon of the understander and enters into dialogic relations with moments of that horizon. The
speaker penetrates the alien horizon of the listener, constructs his utterance on alien territory,
against his, the listener’s, apperceptive background.

Additionally, Zamboni (2001) affirms that the intention behind every SC action, guided toward a specific
public, differentiates the scientific discourse from the science communication discourse.

From a Linguistic perspective, the author also affirms that the science communication discourse goes beyond
translating scientific knowledge produced by scientists to a non-specialist public through the simple reformulation of
language. According to her, SCD means a “real formulation work” (Zamboni, 2001, p. 10, author’s highlight), with
specific texts and, therefore, specific language.

Through discourse, uses, and means, we can infer that science communication is the action of disseminating
knowledge about different sciences, techniques, and technologies for audiences that are not specialists in specific
themes (Albagli, 1996; Silva, 2006). It seeks to make this audience understand the scientific themes better and,
thus, achieve greater scientific engagement among the population. However, according to what was presented,
corroborating several authors (Vogt, 2012; Oliveira et al., 2018), the term science communication, in the Brazilian
context, can represent a unilateral communication, from the scientist to the audience with no dialogical interaction.
Thus, we understand that we are referring to the term science popularization, when the aim is to approximate citizens
to science, making them appropriate scientific knowledge in an engaging way, establishing a dialogical and bilateral
relationship between science and the audience and, mainly, allowing the population to practice science.

Final remarks

Authors use several expressions to indicate the action of communicating science and, through an analysis
grounded in Linguistics, it was possible to establish how these expressions are related. We can say that science
diffusion is a hypernym term to all others, as it is an expression that encompasses the different meanings, objectives,
and publics —the interest of disseminating science. As hyponyms for science diffusion, we have science dissemination,
targeting the scientific community (intra or extra peers), science communication and popularization.

From the analysis of the construction of different terms to express the action of diffusing science for the non-
specialized public, we cannot say that science communication and popularization are synonymous, but that they can
establish a synonym relationship depending on the pragmatic analysis.

Semantically, we find a parallelism in the discourse of science population in French, called scientific
vulgarization (SC) — VC (Vulgarisation Scientifiqgue — VS). Despite different social contexts (compared to Brazil),
both keep the premise focused on the use of scientific language in a way that is accessible to the non-specialist
audience, not only translating the scientific knowledge but using a new type of language and writing, so that this
knowledge reaches different audiences.

Besides the specific language for science communication, the communicator also needs to be concerned
with the ways of mediating content, the discourse used, to make communication understandable for the audience.
To do so, communicators should know who the receivers of the discourse are, as well as their intention in doing so.
The expression science popularization becomes evident in this context that emerges aiming to adequate language,
communication objectives, and science communication to all, not distinguishing economic and/or social class,
focusing on the democratization of scientific knowledge.

Considering this semantic relationship of synonym, in which two expressions can have similar meanings,
and what we have seen in the literature of the area in the Brazilian context — where the term science communication
is more commonly used in studies and publications — we consider the expression science communication represents
and names the knowledge field that supports this research.

Therefore, through this theoretical interdisciplinary study, which consisted of bringing to the field of
qualitative research in science communication a methodological approach already established in the Linguistic
field, we hope to contribute to both fields. This research can also guide future studies aiming to analyze science
communication as a scientific and/or knowledge field and approach SC as a discursive genre, which directly and
indirectly affects the practice of science communicators.
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