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ABSTRACT:

This study explores the impact of the science-radio binomial through «Haz (de) Ciencia», an intervention
project developed in the Badajoz Penitentiary Centre, in which inmates participated in the production of
20 popular science podcasts. From an educational-communicative approach, the initiative has favoured
the media and scientific literacy of the participants, using the radio as a learning tool. This contribution,
made in prison, deprived of liberty in a penitentiary and far from sensationalism that can surround the life
circumstances of these people, has allowed us to analyse the advantages, changes in perception, expe-
riences and experiences they have had in relation to themselves and to research through the activity. In
order to demonstrate whether the experience has been viable, a qualitative methodology has been used
through the focus group technique. Among the most notable conclusions, there is evidence of a positive
shift towards science, strengthening prisoners’ media literacy. At the same time, prisoners themselves re-
cognise the potential of radio to improve their communication skills, as well as to develop their self-esteem
and their media and scientific literacy. These findings underscore the importance of educommunication in
the democratisation of knowledge and the construction of critical citizenship.
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RESUMEN:
Este estudio explora el impacto del binomio ciencia-radio a través de «Haz (de) Ciencia», un proyecto de intervencion
desarrollado en el Centro Penitenciario de Badajoz, en el que participaron reclusos en la produccion de 20 pédcast
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de divulgacion cientifica. Desde un enfoque educomunicativo, la iniciativa ha favorecido la alfabetizacion mediatica
y cientifica de los participantes, empleando la radio como herramienta de aprendizaje. Esta contribucién, realizada
en prision, privados de libertad en un centro penitenciario y alejada del sensacionalismo, que puede rodear las
circunstancias vitales de estas personas, ha permitido analizar las ventajas, cambios de percepcion, experiencias y
vivencias experimentadas en torno a si mismos y hacia la investigacion con la actividad. Para demostrar si la experiencia
ha sido viable, se ha utilizado una metodologia cualitativa a través de la técnica del focus group. Entre las conclusiones
mas destacadas, se evidencia un cambio positivo hacia la ciencia, fortaleciendo la competencia mediatica de los presos
y, a la vez, estos mismos reconocen el potencial del medio radiofénico para mejorar sus habilidades comunicativas, asi
como desarrollar su autoestima y su alfabetizacion mediatica y cientifica. Estos hallazgos subrayan la importancia de la
educomunicacion en la democratizacion del conocimiento y la construccion de una ciudadania critica.

PALABRAS CLAVE:

pddcast, divulgacion cientifica, colectivos vulnerables, educomunicacion, alfabetizacion cientific

1. Introduction

The project "Haz (de) Ciencia" was created with the aim of democratizing scientific
knowledge through radio, specifically using podcasts, focusing on vulnerable groups.
The main objective of this intervention is to promote educommunication by fostering
inclusion and resocialization of inmates at the Badajoz penitentiary center through the
development of scientific communication skills, a field that allows them to actively
participate in the dissemination of knowledge that affects society as a whole. To
demonstrate that this innovation has been effective among the inmates, a qualitative
methodology has been chosen through the use of focus groups.

The reality is that, through this project, where the inmates themselves created the podcast
program, distancing themselves from the negative image of this group and based on
narratives about the generation and dissemination of knowledge, universal access to
knowledge is achieved (Esquivel-Hernéndez et al., 2024). Likewise, it helps improve their
self-esteem and reduce the stigma and self-stigma that they often have about themselves
(Contreras-Pulido et al., 2015). To avoid these mentioned limitations or gaps, it is very
important to enhance their emotional intelligence (Real-Adame et al., 2020).

Through this experience, they have collaboratively produced different podcasts
addressing multiple topics related to science (climate change, natural disasters, the
influence of artificial intelligence, etc.) to give visibility to science itself. It has been an
outreach and research experience that has enabled the construction of oral and sound
discourse in favor of resocialization, re-education, and inclusion of the group in a field
as broad as scientific communication.

Bringing science closer to the public is a complex task that has advanced in recent
years, but there is still room for improvement. Society must know the results of
research, discoveries, scientific findings, intellectual property, technology, data, or
generated knowledge, both in the field of health and experimental sciences and in the
field of social sciences (Gutiérrez-Castillo, 2023). For this, it is necessary to establish
new strategies, not only in research processes but also in other contexts of knowledge
transfer, such as communication and education, where media literacy and the
development of
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1.1. Radio as a tool for scientific literacy

Scientific culture has always been conceived as specialized knowledge reserved for
experts. However, today, thanks to science communication, there is a push to create a
space for public debate. From this perspective, the educommunication paradigm posits
the need to integrate education and communication in a dialogic and participatory
process (Gémez et al., 2020). As Rodriguez-Vera (2025) explains, society must adopt
science not only as a discipline but also as an essential tool to transform reality and
improve quality of life. The author also notes that the true task is to promote a more
meaningful understanding of science, enabling people to actively participate in the
construction of knowledge. In this sense, media literacy, along with scientific literacy,
stands as a necessary pillar, capable of equipping society with the skills needed to
interpret, analyze, and question information transmitted across multiple media
channels (Lotero-Echeverri et al., 2019).

In this context and study theme, the pedagogical contributions of radio seem indis-
cutible (Arias et al., 2008; Carias-Pérez et al., 2021; Lazzaro, 2021; Martin-Pena et al.,
2020; Revestido, 2025; Robles-Andreu & Correyero-Ruiz, 2025). In the educational
context, this technological tool favors the development of multiple literacies (Kaplun,
1998; Orozco-Gémez, 1996), including scientific literacy, as it promotes the
autonomous spirit of participants. Furthermore, as an accessible and dynamic means
of communication, radio offers its users to develop media competencies for the proper
use of the medium. This medium uses methodologies based on learning by doing or @
learning by doing (Le6n-Martinez et al., 2021). When participants take an active role in
the construction of the narrative around science (Martin-Pena et al., 2020), radio helps
foster dialogue, interaction, reflection, and experience (Von-Feilitzen, 2002). From all
this, participants interiorize what they are conveying through the microphones.

In this line, projects developed in the field of scientific outreach such as «Ra- tones de
Laboratorio» (FCT-15-10114) or «Viceversa: Revista para ver, oir y contar la ciencia»
(FCT-18-13436) granted in the Call for help to promote scientific culture and innovation
by the Spanish Foundation for Science and Technology in 2016 and 2019, respectively,
are evidence of this. Both initiatives, turned into intervention actions, have highlighted
the benefits offered by converting target audiences into direct protagonists of the
activity. In both experiments, carried out with primary school students and with
university students and professors respectively, the results yield important
conclusions. The most significant relate to all participants experiencing a positive shift
in their perception towards the work of scientists. Similarly, interest in subjects related
to the scientific field increases in favor of STEAM vocations (Science, Technology,
Engineering, Arts & Mathematics) and the dissemination of them. This also reflects on
their view of the,
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diffusion of knowledge to the rest of the citizenship (Martin-Pena et al., 2018; Parejo-Cuéllar
et al., 2023).

1.2. «<Haz (de) Ciencia»: scientific outreach for groups in social
exclusion

The science and radio binomial takes on special relevance when vulnerable groups
participate in the process. Specifically, active participation in the radio medium of
these groups entails empowerment for them, as well as a visibility of their situation
and an improvement in their emotional well-being. Likewise, it strengthens their media
and scientific literacy (Cortés, 2016; Real-Adame et al., 2020). In this sense,
educommunication emerges as a key factor to enhance training in the appropriate use
of media (Del-Campo et al., 2021).

Vivas-Moreno et al. (2018) note that when addressing university media, radio is an
instrument of scientific democratization and a platform for different collectives such as
NGOs, older people, women, or prisoners. Others have concurred, such as
Contreras-Pulido et al. (2015), who, after conducting an exhaustive search of
experiences of communication in prisons in Spain, concluded that these actions
generate a very positive feeling. Furthermore, in addition to indicating that they gain
confidence, which until now was nonexistent for them, they are capable of developing
essential media competencies such as the ability to interpret, analyze, and
communicate information in a critical and responsible way.

Currently, there are many experiences underway in prisons, where science is the
protagonist, helping to break down barriers through cycles of conferences or scientific
outreach workshops (Lled6-Sainz-de-Rozas & Pacho, 2024). However, it should be
noted that radio as an integrating medium goes beyond, being able to achieve what
some authors such as Garcia-Galindo (2021) explain. The author states that these
broadcasters are capable, by involving their own stakeholders (interested parties), of
turning society into broadcasters and producers of content and, thus, obtaining a
socialization of culture. All this helps to blur technological and cultural gaps. In this
process, media literacy plays a key role, as it allows participants to acquire knowledge
and mastery over the media.

Specifically, Vivas-Moreno et al. (2018) narrate the experience in the prison of Badajoz
through the project «La Ventana de la Ciencia», predecessor of the current project.
Through this initiative, with a two-year intervention duration and pioneering in Spain,
the authors highlight the usefulness of radio and scientific communication as a
reintegration tool not only from a social point of view but also from a formative and
therapeutic perspective. On this idea, this has been the philosophy with which the
project «Haz (de) Ciencia» has been launched. The aim and development of this
intervention is for this group to have the opportunity to develop its communicative
competences, using the radio for conducting podcast programs. In this way, radio not
only becomes a channel for scientific dissemination but also a space for meaningful
learning to foster autonomy and social inclusion.
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2. Methodological design

The project «Haz (de) Ciencia» aims to democratize scientific knowledge through
radio, focusing on vulnerable groups. In this sense, this research is directed at the
inmates of the Badajoz Penitentiary Center. This community deprived of liberty is
traditionally characterized by being excluded from many educational and
communicative spheres. However, as a result of this project they have had the
opportunity to develop communicative skills through radio with the development of
podcasts as a content transmission tool. Through the immersion of an educational
experience by creating a total of 20 podcasts (http://bit.ly/3KDiXbL), the participants
have developed programs on various scientific topics such as climate change, natural
disasters, or the influence of artificial intelligence. For this, they have relied on the
collaboration of researchers from different academic areas of the University of
Extremadura. Each of the researchers who attended the center was responsible for
ensuring that the inmates acquired knowledge and understanding of the different
topics, which they would subsequently address in the podcasts. For its part, the project
coordinating team was responsible for drafting the scripts, due to the infeasibility of
doing this work in the penitentiary institution, and working with the inmates on each of
these scripts. Among the topics addressed are climate change, natural disasters, the
influence of artificial intelligence, advances in oncology, pediatric ultrasound, robotics,
or crononutrition, among others. This educational experience has lasted from
November 29, 2024 to January 31, 2025.

The central objective of this intervention is to promote educommunication through the
fostering of inclusion and the resocialization of this group with the development of
competencies in scientific communication, a field that allows them to actively @
participate in the dissemination of knowledge and that affects society as a whole.

Following this experience, to analyze its results, a qualitative methodology using focus
groups has been chosen. The justification of the methodological design lies in the
capacity to obtain a deep understanding of the perceptions and experiences of the
participants. This approach allows for detailed exploration of how inmates perceive
science and radio, as well as the development of proper scientific literacy. This
technique of discussion groups offers open dialogue and helps identify key opinions of
this educational experience. Furthermore, this technique is appropriate when seeking
to capture collective experiences and dialogue among group members with shared
experiences. The potential exchange of spontaneous comments may not be observed
in individual interviews. Thus, by fostering interaction, it enables glimpsing
confrontations and internal nuances, enriching the interpretive quality of the data
(Bus-Thofehrn et al., 2013).

The focus group is composed of a total of 14 items and divided into four specific
dimensions: a) perception of science and scientific dissemination; b) experience in the
use of radio as a means of scientific dissemination; c) personal and social impact of the
project, and d) transfer and sustainability of learning. For its part, the sample consisted
of 12 male inmates. The sample is intentional, as they were chosen by the same
penitentiary center to participate in this training. However, it is necessary
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justify that this number falls within the patterns and size of a well-formed group as it
allows reflecting the «qualities» of the action by pointing out the fundamental keys of
the action (Fernandez-Riquelme, 2017), which guarantees representativeness within
the penitentiary context, while also allowing maintaining quality in the discussion and
interaction of the analyzed data.

For the analysis of the results, the Maxqgda software has been used for its ability to
organize qualitative data systematically, facilitating the identification of patterns.

3. Analysis of results

With regard to the first dimension of study —perception of science and scientific
outreach—, whose aim is to explore how participants perceive science and its
relevance before and after participating in the project, it is evident that participants'
perception has changed about it. Prior to training and participation in the project, some
inmates showed a biased view of science, associating it only with laboratories and
experiments. However, after this immersive radiophonic experience, they have
recognized science as a transversal phenomenon that impacts multiple aspects of
daily life (health, technology, environment, etc.). As one of the inmates stated:

| saw it as something much more concrete, like a room with three guys in white
coats and some green and red liquids. And | have seen that it encompasses much
more, from the field to the sky, meteorology, computers, artificial intelligence.

At this point, one must reconsider the importance of media literacy, as well as the
relevance of outreach in the formation of citizens with adequate critical development.
Non-formal scientific education can prevent stereotypes about expert knowledge,
allowing a more accessible view of science.

Another point to highlight from the inmates is the importance attributed to scientific
outreach, since, without proper communication efforts, society would be at the margin
of scientific advances. It also emphasizes the need to translate complex knowledge
into narratives understandable to all audiences, especially in vulnerable contexts such
as the penitentiary center. Thus, one inmate testifies: «If it isn’'t explained, no one
knows. If it isn't discussed, no one knows what is being done there.» Moreover,
participants linked this issue to political decision-making, noting that «We must know
very well whom we put to govern, because when they cut science funding, we
shouldn’t vote for them».

This testimony emphasizes the active role of citizens in the debate on scientific and
technological development.

On the other hand, this innovative experience has allowed inmates to improve their communicative
competences. The use of radio as a medium of communication and dissemination of knowledge has
helped develop their oratory, argumentation, as well as confidence and
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Self-esteem for expressing different ideas. According to one of the participants, «At
first | felt a little nervous because | knew they were going to listen, but | am proud to
have participated and learned so much». Undoubtedly, learning soft skills is essential
for social reintegration, fostering self-esteem and participants' confidence to
reintegrate into society later (Granados et al., 2023). Thanks to the radio, in addition to
working these skills, many others are developed such as media competencies,
developing participants' critical attitude towards scientific and media discourses.

Finally, the role of radio as a space for inclusion and participation is evident. Most
inmates valued the experience as enriching, highlighting the opportunity to express
themselves and share knowledge through the antenna, and at the same time they
emphasize that they have managed to reduce the sense of isolation. In this way, they
note that «We have enjoyed like children, we have laughed, we have learned, and we
have felt part of something important». These results demonstrate the importance of
education in non-formal settings provided by alternative learning spaces. Radio is
characterized as an accessible and horizontal medium of communication that allows
the participation of individuals with different levels or educational needs. It also
promotes collaborative learning and the construction of knowledge through a more
motivating methodology.

Considering the second dimension of study —experience with using radio as a

means of scientific outreach—, focused on evaluating the inmates' experience in

radio workshops and its relationship with the podcast format, it is observed that 3
the inmates have managed to acquire technical and communicative skills through
radio production and the proactive nature of the initiative. Participants noted the
importance of the script process, reading, voiceover, and facing a microphone.

The results are related to experiential learning or learning by doing. Thus, radio,

being a dynamic means of communication, has allowed them to improve their oral
communication skills, teamwork, and content organization.

In this same line of analysis, although participants reported having previous difficulties
with oral communication, they indicate that they have managed to improve confidence
to express themselves in public: «I have learned many things | did not know. The
learning has been positive to improve my way of expressing myself. | have no words
but to thank and say it has been positive. | have loved it». Undoubtedly, the possibility
of having participated in a creative and collaborative process, where they have been
the protagonists of constructing the radio product narrative, has provided them tools
to improve argumentation, active listening, and the construction of discourse.

With regard to the collaborative environment, they highlighted it as an essential aspect of
developing their skills within the experience. Likewise, despite initial difficulties (ignorance
of science and the medium itself), the possibility of working in a team and receiving
support from researchers in different topics and communication experts was positively
valued: «The professors who have come to teach us, the coordinators and the technical
team have transmitted to us knowledge that we did not know and they have done it of
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an accessible way." This interaction between experts and participants manages to create
an environment conducive to knowledge building. Furthermore, educommunication within
these types of spaces helps to reduce the digital and communication gap in which this
group is immersed. Collaboration with researchers and experts has enabled the acquisition
of technical knowledge and has helped them to understand significant values related to
responsibility and respect for the spoken word.

On the other hand, the participants agreed that radio allows for greater concentration
on the content, avoiding visual distractions and reinforcing the credibility of the
information: "The use of radio is the most unique, because it is something you only
listen to... You have no external interaction with an image, a vision, or anything that
distracts you from what you are listening to." This statement confirms that this
medium facilitates active and deep listening, a relevant point in an environment where
freedom and learning options are limited. Under this premise, the inmates stated that
radio not only informs, but also generates trust, a crucial element for them: "Radio is
the most truthful method to transmit information because it does not distort
anything... You simply hear a voice and you stay with that voice."

Finally, for many inmates, the experience of hearing their own voices, and doing so
from confinement, has been transformative, allowing them to rediscover abilities they
did not know they had, also as a result of self-stigma: "l have felt very great, | have felt
in a way | did not know about myself... an ability to speak, to make comments with my
peers, to have debates that | did not know." This fact emphasizes that radio stands out
as a tool for personal and social development within the penitentiary center.

The third dimension of the study focuses on the personal and social impact of the
project in order to identify its effects on learning, self-esteem, and perception of the
environment. In this sense, it is evident that society maintains a mistaken image of
those in prison; radio could become the medium to break down these stereotypes.
According to the testimony of one of the participants, "Society thinks that those of us
here in prison are bad people, but we also have a heart, we have feelings... We feel
remorse and we are people just like those out there." This statement shows the
inmates' concern about how they are seen from outside the institution, and highlights
that prison does not define the entirety of a person, but is only an episode in their life.

The experience, according to the statements given, has sparked a genuine interest in science.
This has also led to a change in information consumption habits: "Now | read more things about
science because | am interested in learning more about the advances that are happening." In
addition, they mention having acquired, from confinement and their participation in this
communication and radio experience, critical thinking throughout the project. They acknowledge
that they are now able to discern between true and false information. This represents a deeper
learning that goes beyond the specific content of the radio.

The impact of this experience on the inmates' self-esteem has been one of the most
evident transformations. Before the training they felt insecure, and now they confirm that
they have strengthened their confidence and the desire to participate again in this type of
initiative: "l have made a great effort and | hope that what | have conveyed to society
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in my words it has reached you in a certain way... The program seemed short to me
and | would like there to be more." This shows that the project has not only had an
impact in the communicative field but also in the construction of social relationships
among the inmates: "To me this has opened up much more inwardly to express
myself, to share with colleagues, to debate and to understand."

Lastly, the fourth dimension —transfer and sustainability of learning— aims to analyze
how participants can apply what they have learned and their perception of the
continuity of this type of projects. In this way, it is seen that these people deprived of
their liberty express a strong desire for the continuity of this type of training programs.
However, they are also aware that administrative obstacles may make it difficult to
carry it out. In addition, they mentioned the importance of extending this type of
initiative to the rest of the inmates of the penitentiary: "l would encourage my fellow
inmates to sign up because this is a good project, gives a good feeling, good impact
and you learn things you didn't know." This interest shows that these immersive
experiences not only have a short-term impact but also manage to generate a
sustainable change in the perception and learning of the inmates.

Several inmates pointed out that the training has awakened in them an interest in
science that they did not have before: "Since we started doing the program, any news
that comes out on TV or in some newspaper about science, | pay more attention." As a
result, some participants currently feel the need to continue researching on their own.
These comments indicate that the project fulfilled its main objective of disseminating
science and has increased the inmates' curiosity to continue learning about topics that
were previously unknown to them.

4. Discussion and conclusions

Radio is considered the best instrument for scientific dissemination, and this has been
evidenced by the results of multiple studies (Martin-Pena et al., 2020; Parejo-Cuéllar et
al., 2023; Parra-Valcarce & Onieva-Mallero, 2023; Vivas-Moreno et al., 2018). The
educational experience was based on the idea of scientific literacy as a process of
knowledge acquisition, as well as developing the ability to contextualize science within
a socially determined reality through the learning-by-doing methodology.

It should be noted that radio training not only provides them with a tool for expression, but
also contributes to their re-education and integration into the scientific and communicative
domain, opening new opportunities for their personal and professional future.

One of the key findings has been the relevance attributed to the topic, specifically in
contexts of vulnerability. The lack of access to clear and comprehensible scientific
information is one of the main barriers to citizen participation in decision making.
Therefore, radio, at this point, plays a role of empowerment. In some way, it allows
reflection on scientific knowledge in public life. This result is supported by previous
studies that point to the importance of science dissemination in the formation of
critical citizens (Esquivel-Hernandez et al., 2024).
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Regarding the educational aspect, participation in the radio program through the
project “Haz (de) Ciencia” has had a significant impact on the development of
communication skills. This medium has acted as a learning space based on experience
with the help of active teaching-learning methodologies. From a psychological and
social perspective, radio accompanied by science, in the prison context and away from
sensationalist discourses, has consolidated as a means of inclusion and reduction of
gaps, both social and digital. The opportunity to participate has provided a sense of
belonging and recognition, essential aspects for the construction of identities in
vulnerable contexts. It has also promoted learning and improvement of self-stigma and
self-esteem. This key data is associated with studies related to the role of community
media in generating social cohesion and promoting self-determination in marginalized
groups (Contreras-Pulido et al., 2015; Contreras-Pulido & Thomas, 2023; Cortés, 2016).

In another respect, the results show that this radio experience has facilitated
concentration and assimilation of the content, promoting active listening, minimizing
visual distractions. Undoubtedly, being a sound medium, radio allows deeper
processing of information. In this sense, in this type of context where stimuli are
usually controlled and limited, radio has become the suitable vehicle for the
dissemination of scientific knowledge.

The study allows outlining future research on the impact of scientific communication
on vulnerable groups. Scientific literacy not only involves access to specialized
knowledge but also the development of the individual’s critical capacity to interpret,
evaluate, and apply information in this field. Specifically, as a prospective approach, it
would be relevant to explore how this type of initiatives can be structurally integrated
into penitentiary educational programs, ensuring its sustainability. At this point,
educommunication plays an important role, emerging as a key framework to design
innovative pedagogical strategies in vulnerable contexts.

Radio, characterized by being inclusive, has become an informative tool, but at the
same time it generates spaces for dialogue and collective construction of knowledge.
In addition, this means of communication can play a key role in prison education
policies, promoting media literacy (Ballesteros-Ballesteros & Gallego-Torres, 2022).

In short, this research shows that radio, beyond its traditional function of
dissemination, is capable of becoming a space for social transformation. In this sense,
scientific literacy and educommunication solidify as essential tools for scientific
dissemination. They also ensure that this knowledge dissemination is accessible,
meaningful, and empowers a more informed and participatory society.

5. Supports

This study is framed within the project “Haz (de) Ciencia” with reference FCT-23-19370
obtained in the Call for grants to promote scientific culture of the Spanish Foundation for
Science and Technology (FECYT) - Ministry of Science and Innovation.
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