
		
			
				[image: ]
			

		
		
			
				ISSN 1695-5498

			

		

		
			
				HIPERTEXT.NET

				Revista Académica sobre Documentación Digital y Comunicación Interactiva | Academic Journal on Digital Documentation & Interactive Communication

			

		

		
			[image: ]
		

		
			
				[image: ]
			

		
		
			
				N. 31 · 11/2025

			

		

		
			
				
					Obra publicada bajo la licencia Creative Commons Reconocimiento-NoComercial-SinObraDerivada 4.0 Internacional (CC BY-NC-ND 4.0)Work published under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International Licence (CC BY-NC-ND 4.0).

				

			

			
				[image: ]
			

		

		
			
				ABSTRACT

				Purpose. This study examines the relationship between open science (OS) and public science communication (PSC) .Methodology. Using a qualitative content analysis (QCA) with 29 semi-directed interviews with natural science researchers in Brazil, France, and Peru.Findings. While some researchers see no direct connection due to the conceptualization of PSC as the end of research, this contrasts with open science’s focus on the process of doing science. Others recognize the potential of open science to enhance public engagement with science. However, despite the recognized benefits, challenges persist in effectively communicating complex scientific concepts to non-expert audiences. Researchers generally view PSC positively, although it is often perceived as time-consuming. A significant barrier is the scientific language. Value. This perspective reinforces the persistence of the popularization model in science communication across the countries. The results could inform future open science policies, moving beyond the traditional deficit model. 
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				RESUMEN

				Propósito. Este estudio examina la relación entre la ciencia abierta (CA) y la comunicación pública de la ciencia (CPC).Metodología. Análisis de contenido cualitativo (ACQ) con 29 entrevistas semidirigidas a investigadores de ciencias naturales de Brasil, Francia y Perú. Resultados. Mientras que algunos investigadores no ven una conexión directa debido a la conceptualización de la CPS como el fin de la investigación, esto contrasta con el enfoque de la ciencia abierta en el proceso de hacer ciencia. Otros reconocen el potencial de la ciencia abierta para mejorar el compromiso público con la ciencia. Sin embargo, a pesar de los beneficios reconocidos, persisten los retos a la hora de comunicar eficazmente conceptos científicos complejos a audiencias no expertas. Por lo general, los investigadores valoran positivamente el CPS, aunque a menudo lo perciben como algo que requiere mucho tiempo. Una barrera importante es el lenguaje científico. Valor. Esta perspectiva refuerza la persistencia del modelo de divulgación en la comunicación científica en todos los países. Los resultados podrían mejorar las políticas de ciencia abierta en el futuro, superando el modelo deficitario.
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				 1. Introduction

				Typically, scientists do not receive any specific instruction on how to communicate scientific ideas to a non-expert audience effectively (Brownell et al., 2013). For instance, grad-uate education programs in science, technology, engineering, and mathematics (STEM) subjects typically lack structured training in public science communication (Simis et al., 2016). Moreover, the majority of scientists often fail to view public science communication as a systematic, organized activity, and this potentially limits the effectiveness of their outreach efforts (Horst, 2013). However, in the latter years the practice of science communication has been included as a deliverable in research projects funding agencies (Arboledas-Lérida, 2023). Given this negative outlook, this article aims to identify how natural science researchers - working within the commu-nities of physics, chemistry, and biology- conceptualize the relationship between open science and science communica-tion in Brazil, France, and Peru.

				Even though the participatory science or citizen science models are perhaps closer to open science practices (Bucchi & Trench, 2016; Hecker et al., 2018), this is not always the case. Sometimes, natural science researchers interviewed envi-sion open science practices as more closely related to the approach to the concept of science communication and even closer to the models of popularization or scientific expertise (Manco, 2023). In other cases, they do not see a direct rela-tionship between these two issues. 

				Finally, this issue is worth exploring since it is a novel issue. It can shed light on the relationship between open science practices and science communication to provide more effec-tive and evidence-based science communication (Jensen & Gerber, 2019), especially in the aforementioned natural sciences areas. In addition, it provides an overview of how open science has impacted science communication processes in various countries to help fill the current gap in the literature about this issue. Therefore, this article aims to contribute in terms of offering a fresh perspective on the relations between open science and public science communication as seen by researchers working in the natural science epistemic commu-nities. This article aims to answer how do natural science researchers view the relationship between open science and public science communication.

				1.1. Open Science (OS)

				The term “open science” denotes the transparency of all phases of the scientific process. However, there are varying perspec-tives on the significance of open science globally. Some argue that openness is generally progressive and nuanced (Fressoli & Arza, 2017), while some contend that openness is not an inherently valuable goal of the research. Open science should be promoted and incentivized at every phase of the scientific 
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				inquiry (Levin & Leonelli, 2017). Furthermore, depending on the point of view of its advocates, openness incites several controversies under a unified banner, yet with distinct motiva-tions and objectives (Fecher & Friesike, 2014). 

				Most recently, Leonelli (2023) asserts that while open science proponents are correct in emphasizing the importance of object sharing and exchange as a component of sound scien-tific methodology, one should not view the creation and exchange of research objects as the main objective of science. Moreover, many Open Science initiatives, and especially institutionalized, top-down methods, have their roots in an object-oriented perspective on research, where sharing and, in the most advanced forms, reusing research outputs like data, models, and articles is considered openness (Leonelli, 2023). Yet, OS should consider the various forms of knowledge existing in society (UNESCO, 2021).

				Open science and its policies have been implemented in Europe and Latin America. In Europe, the European Commis-sion has been fundamental in the promotion of open science throughout the years (Chataway et al, 2017; Burgelman et al., 2019; Abadal & Anglada, 2020). In contrast, in the majority of Latin American countries, it is the governmental science and technology policy entities that promote open infrastructure, open access, open data, and open science policies (De Filippo & D’Onofrio, 2019; Couto Corrêa da Silva, 2023; Palma-Peña, 2023). In this region, the current evolution to open science is built upon the open access movement as a basis (Bertin et al., 2019; Babini & Rovelli, 2020). 

				1.2. Public Science Communication (PSC)

				Public science communication (PSC) process is often perceived as challenging, dangerous or complex, even when it is consid-ered valuable (Davies, 2008). This perspective poses a challenge for scientists who wish to engage with the commu-nity, as expressing complex scientific topics to a general audience can be overwhelming. Moreover, scientists often avoid public outreach because they fear distortion, misinter-pretation, or potential harm to their professional reputation. This unwillingness to engage in public communication is further exacerbated by attitudes regarding science commu-nication. Discourses on science communication are often characterized as one-way, educational, and fraught with difficulty and risk. These discourses align with the concept of “deficit model” communication, suggesting that the public is lacking and in need of instruction (Davies, 2008). 

				1.2.1. Different models: Deficit and Participation

				The public deficit model focused on the assumption that enhancing knowledge would improve public support for science. Education was regarded as the principal remedy. 

				This model was extremely popular during the 1960s-1980s (Bauer, 2009). The enduring nature of the deficit model approach to science communication is often obscured by the rhetoric of engagement. (Weingart et al., 2021). The model suggests public knowledge is lacking, potentially reducing the effectiveness of science communication as it can lead to miscommunication based on previous assumptions about the public while fostering a strict division between scientists and the general public. Likewise, public communication necessi-tates caution due to the indiscriminate nature of the publics, their propensity for misunderstanding, and the potential for deliberate misinterpretation of scientific information (Davies, 2008). 

				This traditional deficit approach continues to shape how young scientists are prepared for public involvement. Notably, in France the socialization of early career researchers is through the popularization model, thus taking the form of a socio-communication habitus (Bodin, 2023). Likewise, in the Netherlands, scientists largely focus in the deficit model of science communication (Nerghes et al., 2022). Moreover, this deficit model is deeply ingrained in the scientific process (Coletti et al., 2022). This early exposure to scientific commu-nication strategies influences how young scientists perceive their role in public involvement. As an unintended effect, the deficit model has deepened skepticism, as well as the gap between society and science (Campos, 2022)

				Contrary to the deficit model, a participative approach related to the science and society relation emerged from the 90’s onwards (Bauer, 2009). Under this paradigm, citizen science and science communication have many similarities, even an overlap in their functions. It is argued that there is a crucial function for citizen scientists in closing the divide between scientific research and society (Roche et al., 2023). Both aim to enhance the public’s understanding of scientific procedures and findings, while also promoting participation in scientific research. The collaborative nature of citizen science programs offers a unique opportunity for direct interaction between scientists and the general public, which has the potential to break down barriers and misconceptions. Models of public participation have arisen as a direct effort to enhance social trust in science (Nerghes et al., 2022). 

				Moreover, citizen scientists play a crucial role in closing the divide between scientific research and society (Roche et al., 2023). By actively participating in research projects, members of the public gain firsthand experience of scientific methods and processes. This hands-on involvement can lead to a deeper understanding of science and its relevance to everyday life, potentially increasing public trust in scientific institutions and findings. Citizen science provides a distinct framework for communicating scientific knowledge by engaging the public in the research process, fostering discourse, and enhancing the 
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				accessibility and relevance of science to society (Wagenknecht et al., 2021).

				1.2.2. Stereotypes about the public

				Understanding the context-dependent nature of science communication is an important part of enhancing it. The characterization of communication as a context-dependent process recognizes that science communication does not involve a generic “public,” but rather specific groups of people inside specific geographical settings, i.e. as a multifaceted and contextually influenced process (Davies, 2008) . Scientists may be able to better engage with the public and address their indi-vidual issues and interests if their communication efforts are tailored to specific audiences. Despite this acknowledgement of the need for targeted communication, many scientists still see considerable challenges to effective public participation (Besley, et al, 2013). The general public’s lack of understanding and incapacity to handle science accurately is what maks communication a difficult commitment, requiring scientists to exercise extreme care in how and what they communicate (Davies, 2008). 

				This cautious approach is further encouraged by how scien-tists perceive the act of science popularization. Most of the time, scientists envisage popularization as a natural practice which, under no circumstances in no way, has any implications for the performance of research activities in the strict sense of the term (Bodin, 2023). This implies that some researchers view public communication as separate from their primary scientific activity, potentially limiting their commitment to acquiring effective communication skills.

				The persistence of these traditional models has profound ramifications for how scientists perceive their audience. For instance, in the popularization model, the public is repre-sented as “profane” or “irrational” (Bodin, 2023). This definition of the audience may perpetuate the deficit model of science communication, thus restricting the effectiveness of enga-gement efforts and propagating misconceptions about the public’s ability to grasp and interact with scientific subjects. The deficit model persists in PSC; one reason given for this is that Scientists are educated to prioritise logical decision-ma-king and empirical evidence. This training fosters the belief that public audiences can assimilate scientific knowledge in a comparable manner (Simis et al., 2016).

				1.2.3. PSC strategies

				In response to these issues, researchers are increasingly being urged to utilize marketing-oriented communication tactics, in order to engage with non-academic audiences, likewise, scien-tists are becoming “content providers” for the branding of their institutions (Peters, 2022). Scientists are adopting strategic communication tactics to compete in the media landscape for attention in today’s congested media landscape, but many lack 

				the necessary skills and resources to effectively carry on these strategies. For instance, in some cases, researchers choose to engage in scientific diffusion through art, though the academic artist persona (Azagra-Caro, et al., 2022). Nevertheless, there is a gap in the implementation of methods for science commu-nication, as researchers in this field receive little assistance (Vignoli & Rörden, 2019). 

				The importance of reconsidering the way science is commu-nicated in the digital era, utilising Web 2.0 technology, and establishing explicit obligations for researchers in public involvement (Vignoli & Rörden, 2019). However, the rise of social media offers scientists new opportunities to commu-nicate with the public but also presents challenges in areas such as message management and audience targeting. It is argued that science communication should take advantage of the growing popularity of co-created techniques to expand the limits of science that is accessible and inclusive (Gunnell et al., 2021). 

				1.3. Open Science and Public Science Communication

				Open Science has the capacity to emerge as a novel techno-logy of trust, benefiting both the scientific community and the general public with its emphasis on transparency and unre-stricted access to research outputs (Grand et al., 2012), thereby improving the interaction between researchers and society; this is only possible due to the visibility of scientific knowledge (Metag, 2021). Moreover, the promotion of Open Science and the endeavor to foster a more knowledgeable public may raise certain apprehensions regarding science due to increased reflectivity and involvement of the public (Lakomý et al., 2019). Overall, it is widely accepted that open science signifies an important shift in how scientific research is conducted and communicated. By improving communication, changing atti-tudes, and fostering trust, this strategy has the potential to reshape the scientific landscape and its impact on society.

				Integrating science communication and open science increases the science-society interaction by promoting informed epistemic trust (Oliveira et al., 2024), as open science practices enhance the public trust (Rosman et al., 2022). Enhancing communication and engagement with Open science can provide a new strategy for researchers seeking to interact with diverse audiences on a personal level (Grand et al., 2012). The shift in communication strategies enables scientists and the public to communicate more directly and transparently. Moreover, open science seems to transform the perspective of science from a collection of conclusive experiments with refined outcomes to an approach that embraces science as a fluid, provisional, uncertain, and continuously updated endea-vour (Grand et al., 2012). 

				Enhancing science communication is vital not only for increasing the volume of information disseminated but also 
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				for enhancing its effectiveness. Determining the most effec-tive methods of scientific communication can significantly enhance how information is received and understood by the public. Furthermore, the enhancement of science communica-tion is thought to encompass and engage individuals who have little interest in science as well (Lakomý et al, 2019). In this context, the Open Science–Science Communication framework emerges as a valuable boundary object, capable of exten-ding the scope of science and fostering deeper engagement with societal issues (Oliveira et al., 2024). However, notwi-thstanding their assertions to improve access to scientific information, both Open Science and Science Communication often fall short in offering inclusive and empowering expe-riences for broader audiences (Oliveira et al., 2024).

				This shortfall underscores the need for the academic commu-nity to establish essential quality standards and execute checks and balances to ensure that public engagement activities positively enhance the quality of open science. Incorporating public interaction into open science is a commendable initial step; yet, this goal necessitates additional development to guarantee its efficacy (Boon et al., 2022). On the downside, the capitalist model underpinning open access (OA) and science communication (SC) can negatively impact academic careers by commodifying the format of knowledge production (Knoche, 2020). Additionally, the concept of open-ness can sometimes be interpreted incorrectly as intrinsically progressive, despite its association with for-profit motivations (Knoche, 2020).

				2. Method

				This study employs a qualitative approach that builds upon twenty-nine interviews with scientists working in Brazil, France, and Peru. Therefore, this is a transnational comparison in this specific topic. The methodological orientation is content analysis (Krippendorff, 2004).

				The three countries were selected due to their longstanding formalized open science policies (Da Costa & Leite, 2016; De Filippo & D’Onofrio, 2019; Schöpfel & Fabre, 2019; Manco, 2024) which suggested that researchers would be well-versed in open science. Additionally, linguistic proficiency influenced the choice of these countries, facilitating interviews in the researchers’ native languages. Finally, the author’s familiarity with the research systems of these nations played a role: Peru is the author’s country of origin, Brazil is where prior research was conducted, and France is the site of ongoing PhD studies.

				The data collection process involved different phases. First, the best five universities in the country were identified using the QS World University Rankings 2022 as a guide. Second, after identifying the institution, scientists in the three afore-mentioned areas were contacted via social networks, such as Twitter or LinkedIn. The search in these social networks 

				was using a combination of the name of the university and the three subject areas. A total of 60 invitations were sent to Brazilian scientists, while 21 invitations were sent to Peru-vian scientists and 13 to French scientists. A small group of researchers (n=6) was also contacted personally during local conferences or gatherings, and this group agreed to be inter-viewed straightforwardly. In total, 85 invitations through social media were sent. Several people declined participation due to a lack of time. Some others cited their lack of engage-ment in open science as a reason for their non-participation. Additionally, a few prospective interviewees withdrew due to unexpected work commitments.

				Participants in the one-to-one interviews agreed to partici-pate without any pre-established relationship. Evidently, they were asked for consent to record the interview. No interviews were conducted more than once. Interviews were audio-re-corded following verbal agreement obtained at the outset of each session. The duration of each interview ranged from 40 minutes to 1.5 hours, with an average length of 1 hour. The final pool of twenty-nine researchers is provided in Table 1.

				The different interview transcriptions were analysed using the Nvivo software, a highly used qualitative data analysis software (Siccama & Penna, 2008; Dhakal, 2022). The author was the sole data coder of the data presented in this work. 

				The themes in the findings section were generated from the data using an inductive category-building approach for the codes. Themes evolved naturally from the data rather than being predetermined. The coding process was developed following the process outlined by Saldana (2009), with an inductive category development approach for the codes. The first codes were developed with an open coding strategy (Benaquisto, 2008), these initial codes emerged from the data. Later, codes were refined though iterative coding (Gioia et al., 2013; Locke et al., 2022) in a systematic way, in order to reduce the initial number of codes. Afterwards, codes were organized into categories based in similarities, the initial themes were identified with these materials. 

				The results section comprises a variety of quotations, along with their corresponding participant codes, to exemplify the given theme. The results section includes a diverse set of quotations and their respective participant codes to illustrate the theme discussed. The aim of presenting representative interviews quotations is to present evidence and illustrate the findings of each subsection (Eldh et al,, 2020). 

				3. Results

				Researchers were asked questions related to their views and perceptions about the possible impact of open science prac-tices in their scientific outreach, otherwise known as public science communication (PSC), and how these open science 
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						Final Code

					

					
						Interview name

					

					
						Title

					

					
						Age Range

					

					
						Country of work

					

					
						Gender

					

					
						P1.AP.F

					

					
						Astrophysics 1

					

					
						Associate professor

					

					
						30-39

					

					
						France

					

					
						M

					

					
						B1.AP.F

					

					
						Biology 1

					

					
						Associate professor

					

					
						50-59

					

					
						France

					

					
						M

					

					
						C1.D.F

					

					
						Chemistry 1

					

					
						PhD Student

					

					
						20-29

					

					
						France

					

					
						F

					

					
						P2.D.F

					

					
						Physics 2

					

					
						PhD Student

					

					
						20-29

					

					
						France

					

					
						M

					

					
						B2.PD.F

					

					
						Biology 2

					

					
						Post Doc

					

					
						30-39

					

					
						France

					

					
						F

					

					
						C2.RS.P

					

					
						Chemistry 2

					

					
						Research scientist

					

					
						40-49

					

					
						Peru

					

					
						F

					

					
						P3.AP.P

					

					
						Physics 3

					

					
						Associate professor

					

					
						40-49

					

					
						Peru

					

					
						M

					

					
						C3.D.P

					

					
						Chemistry 3

					

					
						PhD Student

					

					
						20-29

					

					
						Peru

					

					
						F

					

					
						C4.PD.F

					

					
						Chemistry 4

					

					
						Post Doc

					

					
						30-39

					

					
						France

					

					
						F

					

					
						B3.RS.P

					

					
						Biology 3

					

					
						Research scientist

					

					
						30-39

					

					
						Peru

					

					
						M

					

					
						C5.RS.P

					

					
						Chemistry 5

					

					
						Research scientist

					

					
						40-49

					

					
						Peru

					

					
						M

					

					
						P5.AP.B

					

					
						Physics 5

					

					
						Associate professor

					

					
						50-59

					

					
						Brazil

					

					
						M

					

					
						C7.D.B

					

					
						Chemistry 7

					

					
						PhD Student

					

					
						20-29

					

					
						Brazil

					

					
						M

					

					
						P4.FP.P

					

					
						Physics 4

					

					
						Full professor

					

					
						40-49

					

					
						Peru

					

					
						M

					

					
						B4.FP.P

					

					
						Biology 4

					

					
						Full professor

					

					
						40-49

					

					
						Peru

					

					
						M

					

					
						P6.FP.P

					

					
						Physics 6

					

					
						Full professor

					

					
						50-59

					

					
						Peru

					

					
						M

					

					
						C8.D.B

					

					
						Chemistry 8

					

					
						PhD Student

					

					
						20-29

					

					
						Brazil

					

					
						F

					

					
						BQ1.PD.B

					

					
						Biochemistry 1

					

					
						Post-Doc

					

					
						30-39

					

					
						Brazil

					

					
						F

					

					
						C9.PD.B

					

					
						Chemistry 9

					

					
						Post-Doc

					

					
						20-29

					

					
						Brazil

					

					
						M

					

					
						P9.PD.B

					

					
						Physics 9

					

					
						Post-Doc

					

					
						30-39

					

					
						Brazil

					

					
						M

					

					
						P10.PD.F

					

					
						Physics 10

					

					
						Post-Doc

					

					
						30-39

					

					
						France

					

					
						M

					

					
						C10.D.F

					

					
						Chemistry 10

					

					
						PhD Student

					

					
						20-29

					

					
						France

					

					
						F

					

					
						P12.FP.F

					

					
						Physics 12

					

					
						Full professor

					

					
						50-59

					

					
						France

					

					
						M

					

					
						P11.FP.F

					

					
						Physics 11

					

					
						Full professor

					

					
						40-49

					

					
						France

					

					
						M

					

					
						B5.AS.B

					

					
						Biology 5

					

					
						Associate professor

					

					
						30-39

					

					
						Brazil|Peru

					

					
						M

					

					
						B6.D.P

					

					
						Biology 6

					

					
						PhD Student

					

					
						30-39

					

					
						Peru|France

					

					
						F

					

					
						B7.PD.B

					

					
						Biology 7

					

					
						PhD Student

					

					
						30-39

					

					
						Brazil

					

					
						F

					

					
						P13.PD.B

					

					
						Physics 13

					

					
						Post-Doc

					

					
						30-39

					

					
						Brazil

					

					
						M

					

					
						BQ2.FP.B

					

					
						Biochemistry 2

					

					
						Full professor

					

					
						40-49

					

					
						Brazil

					

					
						F

					

				

			

			
				
					Table 1. Characteristics of the interview panel. Source: Author’s own work.
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				practices affect the way they communicate their knowledge. Table 2 summarizes the main findings in regards of the synergies and interdependencies, challenges and problems between open science and public science communication.

				3.1. Public science communication (PSC)

				The next section examines the conceptions about PSC that different scientists have. Overall, researchers have a posi-tive outlook regarding the dissemination of their work to the public, regardless of open science.

				I always say that communication and dissemination are the most important things, and there must be dissemina-tion, dissemination, dissemination (…) there are several ways of reaching these people, it can be through a maga-zine. It can be through a text in a newspaper or local education. (P4.FP.P)

				3.1.1. Public science communication needs a learning curve

				Clearly the interviews mention that to carry out an effective science communication, an ad hoc time investment is neces-sary and that, in it, there is a learning curve. However, it is worth investing time in these activities:

				There is a process of continuous improvement, that yes, with trial and error, trial and error; well one of it keeps experience of how one should do things due to the expe-rience that one has, In that way, yes, one could say I know that it has been a process of continuous improvement, of learning, of trial and error that is done; and that if there was a second opportunity, more serious as a fourth, fifth normal opportunity, it would be done anyway and that does not affect the research that I do, the relationship and the demands that scientific re-search asks for, that is a very separate world. And this is more than anything else to make science and technology accessible to the popu-lation (…) You have to have time, for all these [science communication] activities you have to have time if you want to do it well. Usually a one-hour program consumed approximately four hours of preparation, more or less… if for each hour it was four hours, rehearsing, preparing, writing, printing, leaving everything ready, publishing it through social networks with the content... let’s say, so that people who are suddenly interested can down-load and have the text and listen to the radio as if they were reading; in other words, all these options so that 

				the listener has and can take away from the program. ( P3.AP.P)

				3.1.2. Communication with the public, issues with the language

				There is always a reported distance between researchers and the public. The gap is significantly related to the complexity of the scientific language and the article’s format that goes with it.

				Scientific language makes it so that it is for an elite. In short, we produce papers for ourselves. In a way, we produce, and we are the consumers. It is like a closed circle. And it seems to me that this circle has to be widened. (C4.PD.F)

				My area of research is complex (…) and most of the people in the wide audience they don’t read my papers, even if they had they wouldn’t understand. (B1.AP.F)

				3.1.3. Stereotypes about the public

				In addition to the issues about the scientific language, certain stereotypical perspectives exist concerning the public that researchers may possess regarding the public’s capacity to comprehend, actively participate, and engage with science. Moreover, science is challenging if it is to communicate to the public as it needs specialised knowledge to be able to under-stand it:

				It seems to me that, unfortunately, scientific rhetoric is very technical already; it alienates people who are not in the field or intimidates them and one realized during the pandemic that really the scientific papers were not understood, they were distorted, and most people relied on conspiracy. Because they don’t understand. I mean, they don’t understand a scientific article. They know how to look for a reliable scientific source. It seems to me that, unfortunately, the papers are written in such a technical way that the common people…Or they can read them, but from there to understand them is another thing. (C4.PD.F)

				3.1.4. Public segmentation for public science communication and engagement
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				Researchers emphasize the importance of customizing science communication strategies for different parts of the general audience, taking into account their educational levels and backgrounds.

				They have to have their typology, not here in how much information I am going to give to each person, to each type of public stratum because you can’t talk about diffe-rential equations to a guy who is a driver, a taxi driver, who is dedicated on a day-to-day basis to solving his problems (…) But yes, I have to give a student a lot of information, not an undergraduate or a PhD student. (…) you have to consider the difference in the audience. (P4.FP.P)

				Besides this public segmentation, another strategy to draw attention to complex scientific issues would be to make a rela-tion with its social aspects that perhaps are more relatable to understand and use these sociological issues as a “trojan horse”:

				To tell something about difficult science, genetics but also something about social issues, global change, so on and so forth, because plants are also in the middle of this huge network, they are part of this agricultural issues about using water, about using fertilisers, pesticides, how to cope with global change, how we grow plants in Africa, using a workforce of women, underpaid women. They are in the middle of all these concerns, social issues and also they allow me to ask sensible questions about genetics so it’s a good trojan horse. (B1.AP.F)

				Finally, the combination between social media as a commu-nication tool and open-access papers is also effective when communicating science to the public:

				So once a girl writes to me and on Facebook, she says something happened here. I went to the website and found what you expected. I found you on Facebook, and I want to ask you a question: Is that okay with you? So, my expectation was on open access. So I think when you make things available, you have more people finding information and being able to ask about if they think that we are using. (BQ1.PD.B)

				3.2. Relations between open science and public science communication (PSC)

				Contrasting viewpoints are also offered on the direct influence or enhancement of PSC by open science.

				3.2.1. No relation between open science and public science communication

				Firstly, some researchers argue that there is no direct rela-tionship between open science and PSC, other than explaining the scientific procedures, where openness facilitates this. 

				However, oversimplification of scientific issues could even-tually lead to loss of scientific content:

				Implementing a rhetoric that is also a little friendly. So, I think it [open science] hasn’t had a great impact, not because, I mean, I, for example, when I write papers, one is very much attached to the words, to the style, to the form, and if one deviates from that, then one is corrected and changed….So it means that one is not free in the way, and it seems to me that no, that really what comes suddenly to the media is through the scientific selves that soon interpret as they make the bridge of introduction, they make the bridge for the same. They do it also, some-times at the expense of content, sometimes like they put it very simple or verse, they simplify it. (C4.PD.F)

				For instance, there is a different conceptualization between science communication and open science: public science communication is conceptualized as the end of the research project, while open science is based on the process of doing science: 

				There is no direct relationship between, let’s say, access to information and dissemination because what dissemination does is to show in a much simpler and easier way the results obtained and also, suddenly, to explain the part of the process; suddenly, some of these com-ponents of open science can be mentioned (…) The communication of knowledge is more about the result, and the issue of open science is more about the process of generating the in-formation or the generation of the result itself. Communication only focuses on the last part, on what has been obtained after all the process behind it, in which open science is also in-volved. So I don’t think it has affected the communication, the science, very much. (B3.RS.P)

				Another given argument is the excess of data and its apparent levity. Open research data is already available, so the public does not directly associate it with open science, as it seems natural.

				I don’t think the open science data has changed this that much. I think the public has started using these data with the pandemic and all that, you know, all the numbers and all that was all open (…) so I think they started, but they haven’t noticed that this is because of the open science. (BQ1.PD.B)

				3.2.2. Causal relation between open science and PSC

				The second position is that there is an explicit relation between open science and PSC. According to several scien-tists, it is argued that open science has facilitated PSC, as the information is easily accessible:

				As a result, I have a very distant view of this, but I think that, as I said, for me, that it should be open to all, to all audiences, and the article-type media is very codified. It’s very scientific and all that. But I think there are a lot of 
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				researchers who use other media, whether for seminars that are a bit less square or small courses or small trai-ning sessions. The fact that he liked to use open science platforms means that other students can access these documents and learn more about them, access to these documents and to have a more comprehensible approach to understanding than articles or whatever, so it’s great for popularisation and as a means of scientific mediation. (C1.D.F)

				I think it would have a huge impact. I’m sure it’ll be a positive or active impact, but if you allow scientific publi-cations open to the public, I assumed because people who are only interested in, they want to be read at the scien-tific public. (P10.PD.F)

				The relation between open science and science divulgation is positive, as the latter helps better present science results to the public:

				Some events like, Science Festival or Pint of science or all these events where we can speak to science to everyone that is interested in it…they are good tools.

				Some demonstrations about science are very impor-tant, as are the media. Now, with social media, we can easily talk about science to everyone. So I think the tools are first media and second everyday life. We can talk to people about some events that can be organized. 

				(…) Science is difficult because researchers are real specialists, so they have all the knowledge, but other people are not specialists, so they don’t know anything. So, we need vulgarisation in between. To be able to talk about this science to the broad, like to the wide range of people (…)

				Actually, as I see many other people who do vulgarization, it gives me many ideas on how to present my science and how to present my results, and it’s a real big source of inspiration, seeing other doing their own work. So, open science is a good thing for me. I mean, it helps to improve my outreach. (P2.D.F)

				For this, this aspect, because the wide audience can have access to it, and maybe some people can get even very complex or specific or high-level research. And it partici-pates in any case for this. So it’s mainly because of the availability of data and reproducibility. (P11.FP.F)

				As it has been stated already, communication was mainly between colleagues, but with open science, it is easier to communicate to the broad public or to researchers from other disciplines:

				Much easier to share, like now, Sharing everything so much of result with the development of the internet, research and its way of sharing. Of knowledge is always among colleagues or also makes the disclosure, let’s 

				say to people who are not colleagues, normal people or professionals from other areas. (P5.AP.B)

				Although there are various viewpoints, it is evident that nume-rous researchers acknowledge the benefits and potential of utilising open science to enhance public understanding of their work and improve science communication. Neverthe-less, there are still obstacles and reservations to overcome in effectively communicating complex scientific concepts to non-expert audiences. Adapting communication tactics to suit various target audiences and employing novel platforms such as citizen science can enhance the accessibility and appeal of scientific information for everyone.

				4. Discussion

				4.1. Conceptualizations of PSC 

				Researchers view public science communication as a positive activity, which aligns with previous research of PSC perceived as challenging yet valuable (Davies, 2008). This activity, although time-consuming, evidently needs a learning curve, which means more time devoted to other activities rather than research, known also as academia otherwise (Davies & Holmer, 2024), although in some cases, it seems like a time worth investing in as it gives back to society.

				The motivation to engage in public science communication (PSC) as a means of giving back to society aligns with the argu-ments of Simis et al. (2016), who contend that scientists are driven to participate in PSC by a range of intrinsic and extrinsic factors. The benefits of such communication, such as fostering an informed citizenry capable of engaging in contemporary scientific debates, extend beyond the assumptions of the deficit model. Nevertheless, as shown in the results section, this model remains highly prevalent among the scientists interviewed.

				4.1.1. Persistence of the deficit model

				The public deficit model, although labelled as antiquated or obsolete in science communication literature (Bauer, 2009; Nisbet & Scheufele, 2009), seems to be present still. For instance, throughout the interviews, it is evident that the main issue with science communication is the scientific language, which is described as “for an elite” and “complex,” or that science is perceived as difficult; citizens do not understand it. Moreover, in some cases there is a creation of an us -the scien-tists- and them - the lay public who are unable to understand scientific language. This reference to the creation of an us, is consistent with previous literature which argues that scien-tists conceptualize the general public as the “other” (Simis et al., 2016). Therefore, it is possible to observe a dialogic approach to science communication, where there is a bidirec-tional exchange of information between expert and layperson 

			

		

	
		
			
				Alejandra Manco 

			

		

		
			
				166

			

		

		
			[image: ]
		

		
			
				Hipertext.net, n. 31. 2025 · https://raco.cat/index.php/Hipertext

			

		

		
			
				(Reincke et al., 2020), do not exist in theses cases. These are similar results to those of Weingart et al. (2021), who argue that the rhetoric of engagement in science conceals the conti-nuing character of the deficit model.

				Therefore, there are certain nuanced differences to previous research as the public is not perceived as “profane‘” or “irra-tional” (Bodin, 2023) but rather as simply uneducated, totally incapable of actually understanding a scientific paper. This falls in line with what is argued by Simis et al. (2016) whereas some scientists believe scientific knowledge is superior and the education of the public is necessary, hence perpetuating hierarchies between scientists and the public and further entrenching the deficit model. 

				Science communication is perceived as hard (Davies, 2008). The general public’s lack of comprehension and ability to handle science accurately is what makes communication a challenging commitment, forcing scientists to exercise extraordinary caution in how and what they convey (Davies, 2008). Therefore, the deficit model still needs to be extremely popular among the interviewed researchers. In other words, they prefer to focus on an educational approach with the public, rather than, for example, a co-constructive approach.

				Overall, across the three different countries, the populariza-tion model is evidently ingrained in the scientists, possibly due to their education under this model (Bodin, 2023). Moreover, the deficit model of science communication is still very popular among the interviewed scientists in different countries, emphasizing discourses on open science and its apparent effect on epistemic injustice (Albornoz et al., 2020).

				4.1.2. Communication strategies

				It is argued that public science communication needs to take into account the level of education of the public, normally assuming they are ignorant and, therefore, need a different approach, as a result of the previously discussed deficit model. In other words, a public segmentation is needed to carry out PSC. However this planning is time-consuming and not taken into account in the different evaluation systems of researchers in the different countries, which for the time being are mostly based on the publications (Brasil & Trevisol, 2025; Fischer, 2022; Millones-Gómez et al., 2021), so there is no official moti-vation for carrying out these communication activities for the time being. Nevertheless, this new element of scientific merit has been suggested as a positive element in scientific evalua-tion in previous research (Azagra-Caro & Pavone, 2024). This result aligns with what is argued by Horst (2013) in regards to some researchers who focus on systematically acquiring communication competencies and designing branding activi-ties to perform science communication activities effectively. 

				However, the expert role of researchers is the majority in her investigation (Horst, 2013).

				On a positive side, the results show that some resear-chers—especially those from the millennial generation and younger—are quite skilled in online science communication, especially in using social media for science dissemination and public science communication. Therefore, digital public invol-vement with science is already a reality for these generations (Vignoli & Rörden, 2019). Social media networks facilitate contact with the general public due to their immediacy in answering specific questions a regular citizen may have. Given the engagement-oriented nature of social media, researchers who engage in this kind of PSC may naturally experiment with a more dialogic approach to PSC, rather than the deficit model. However, there are generational gaps in the ways scientists can communicate public science, as older generations are argued to have difficulties or lack training in communication tools.

				Scientists are not generally given specific guidance on how to explain scientific ideas to a non-expert audience successfully (Brownell et al., 2013) and they are not taught how to carry out this kind of communication throughout their education (Simis et al., 2016). As seen in the results, this clean slate, in terms of how to properly communicate science, yields different lear-ning strategies for effective communication. Open science helps with this, as scientists can potentially educate them-selves about various communication strategies and models. However, this “amateur” science communication, with stra-tegies learnt by trial and error, does not seem effective and requires a significant learning curve.

				4.2. Relations between open science and public science communication

				Although open science has been presented with the potential for researchers to have a new approach to science commu-nication due to its trust value as everything is open and transparent (Grand et al., 2012), certain misunderstandings and misinterpretations hinder this potential. For instance, as pointed out in the results section, there is a different conceptualization between PSC and open science. PSC is conceptualized as the end of the research project -contrary to participatory or citizen science (Bucchi & Trench, 2016; Hecker et al., 2018)-, while open science is based on the process of doing science, or in other words, a dynamic and constantly revising process (Grand et al., 2012).

				The issue of translation of scientific terms into simpler terms is a point that is raised by the interviewed scientists, and it is stated as a need in the citizen science literature (Roche et al., 2023). Likewise, there is a general perception that scientific language is too complex for normal citizens to understand, even if they have open access to read it; this is argued as a 
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				reason for no specific relation between open science and public science communication. Even though there is always open science potential, according to some researchers, this is not possible due to the complexity of science and its difficulty of understanding it, even if it is open. 

				This evidently reflects an underlying firm believe in the deficit model and persisting stereotypes about the public (Davies, 2008), as seen in the previous section. Therefore, it is evident that the open science potential is hindered by the complexity of scientific language, particularly in the natural sciences.

				Another issue mentioned is the potential for exploiting online information and data. Visibility in science communication is complex, for instance although internet platforms provide significant tools for visibility, they simultaneously increase tensions (Metag, 2021). In this sense, operationalizing the digital capital concept (Ragnedda & Ruiu, 2020), it is possible to see two different dimensions; first, the material equipment (such as a smartphone or computer) and the proper connec-tivity to the internet though perhaps now it is not so much of a problem for the different publics. However, the issue of digital competencies, such as, in this case, scientific literacy to be able to decipher the different information available, is still pending. 

				Likewise, the article format is in question as a possible medium for science dissemination and mediation, as it is often too difficult for non-specialists to read. Researchers argue that events, where people are able to engage in conversation, are better for connecting with ordinary citizens. In the same sense, open science helps improve researchers’ scientific outreach with open access, a popular component of open science, as interested people can read the papers if needed, the same issue with the data and its possible interpretation. Likewise, making use of open research data is also in question, as the information and data is public, people are free to choose to read and use these data. 

				In other words, the positive relationship between PSC and open science appears, for the time being, to be just potential, although promising. It has the potential to promote informed epistemic trust in the science-society interaction (Oliveira et al., 2024). Effective communication in science requires various learning strategies, with open science aiding in self-education, but amateur science communication, requiring trial and error, is ineffective and takes us back to the previously discussed issue of PSC being time consuming and the learning curve.

				5. Study limitations

				This study has several limitations. First of all, the selection of prestigious institutions exemplifies the Matthew effect at the institutional level, as demonstrated in the rankings (Rigney, 2010). as the emergence of rankings as a social and historical 

				phenomenon has been developed in conjunction with other cultural practices related to competitiveness and perfor-mance (Wilbers & Brankovic, 2021). Thus, the selection of the most productive institutions may provide a unique viewpoint on open science practices in contrast to less productive institutions, as it showcases the behaviours of the so-called “scientific elites” within each country. Secondly, Secondly, examining the open science practices of natural science researchers within prestigious institutions offers a discipli-nary perspective on this issue. Undoubtedly, different results might have emerged had other disciplines—such as the social sciences or engineering—been included in the study. Finally, although scientists maintain a presence across various social media platforms (Coletti et al., 2022), the sampling procedure may have introduced bias into the research. Since the sample was drawn from social media, it inherently assumes that all participants (1) are active users of these platforms and (2) may hold a favorable disposition toward science communication.

				6. Conclusion

				It is evident that, although the scientists examined operate within different research cultures, they share similar assump-tions and stereotypes about the lay public and its motivations. These similarities may be linked to differing epistemic tradi-tions and the ways in which early-career scientists are trained across the three countries involved. Consequently, while some perceive open science as an opportunity to enhance science communication, others—perhaps more conserva-tive and aligned with the deficit model—do not recognize any such potential. This conclusion agrees with previous literature where scholars encounter difficulties navigating new commu-nication modalities that genuinely promote conversation and mutual learning, while deficit-oriented science communication model remains largely prevalent (Boon et al., 2022; Nerghes et al., 2022)

				Future research could further explore the transfer dynamics of science communication and the institutionalization and legitimization of these practices within large, multi-country research consortia. For instance, projects funded under Horizon Europe include mandatory communication compo-nents and open science practices, even in collaborations between EU and third-country research teams (European Commission, 2025).
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Relaciones entre ciencia abierta y comunicacion publica de la ciencia: Un
estudio empirico procedente de las ciencias naturales

ABSTRACT

Purpose. This study examines the relationship between
open science (0S) and public science communication (PSC) .
Methodology. Using a qualitative content analysis (QCA)
with 29 semi-directed interviews with natural science
researchers in Brazil, France, and Peru.

Findings. While some researchers see no direct connection
due to the conceptualization of PSC as the end of research,
this contrasts with open science's focus on the process

of doing science. Others recognize the potential of open
science to enhance public engagement with science.
However, despite the recognized benefits, challenges persist
in effectively communicating complex scientific concepts

to non-expert audiences. Researchers generally view PSC
positively, although it is often perceived as time-consuming.
Asignificant barrier is the scientific language.

Value. This perspective reinforces the persistence of the
popularization model in science communication across the
countries. The results could inform future open science
policies, moving beyond the traditional deficit model.

KEYWORDS

Public science communication; Open science; Natural
sciences; South America; Europe; Researchers understanding
of dissemination.

RESUMEN

Propésito. Este estudio examina la relacién entre la ciencia
abierta (CA) y la comunicacién publica de la ciencia (CPC).
Metodologia. Andlisis de contenido cualitativo (ACQ) con

29 entrevistas semidirigidas a investigadores de ciencias
naturales de Brasil, Francia y Pert.

Resultados. Mientras que algunos investigadores no ven
una conexién directa debido a la conceptualizacién de la CPS
como el fin de la investigacidn, esto contrasta con el enfoque
de la ciencia abierta en el proceso de hacer ciencia. Otros
reconocen el potencial de la ciencia abierta para mejorar el
compromiso publico con la ciencia. Sin embargo, a pesar de
los beneficios reconocidos, persisten los retos a la hora de
comunicar eficazmente conceptos cientificos complejos a
audiencias no expertas. Por lo general, los investigadores
valoran positivamente el CPS, aunque a menudo lo perciben
como algo que requiere mucho tiempo. Una barrera
importante es el lenguaje cientifico.

Valor. Esta perspectiva refuerza la persistencia del modelo
de divulgacién en la comunicacién cientifica en todos los
paises. Los resultados podrian mejorar las politicas de
ciencia abierta en el futuro, superando el modelo deficitario.

PALABRAS CLAVE

Comunicacién publica de la ciencia; Ciencia abierta; Ciencias
naturales; América del Sur; Europa; Comprensién de los
investigadores sobre la comunicacién.
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