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Media scientific literacy and health educa-
tion: analysis of podcasts produced by pre-
service teachers

ABSTRACT
This article focuses on the mobilization of media scientific literacy in pre-service teacher
education through the production of podcasts about the relationships between climate change
and dengue. It is motivated by the complexity of public health issues, increasingly intertwined
with social, environmental, and media factors, requiring innovative educational approaches.
Two podcasts and their self-assessments were analyzed, employing Bardin’s content analysis
in dialogue with the theoretical framework of media scientific literacy, which unfolds into
cultural, conceptual, civic, and creative categories. The cultural dimension revealed the
recognition by pre-service teachers of the social mechanisms of scientific and media validation
and their interconnections. From the conceptual perspective, there was an expansion in
understanding dengue and climate, with the inclusion of political and social variables. The civic
dimension reflected initiatives to address misinformation and the value of collectivity. The
creative axis emphasized investigative practice and the development of engaging narratives
aimed at dialogue with the public. The discussion indicates that, through podcast production,
pre-service teachers exercise critical analysis, authorship, and social positioning, bringing
scientific education closer to health education. It is concluded that such practice strengthens
teacher education by integrating science, media, and society and enhances the role of future
teachers as mediators of broader debates on health.
KEYWORDS: Health Education; Scientific Misinformation; Teacher Education; Media Produc-
tion; Digital Culture.
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Letramento cientifico midiatico e educacao
em saude: analise de podcasts produzidos
por licenciandos

RESUMO

Este artigo visa analisar a contribuicdo da producdo de podcasts sobre as inter-relagdes entre
mudancas climaticas e dengue para a mobilizacdo de letramento cientifico midiatico (LeCiM)
na formacdo inicial docente em ciéncias bioldgicas. Foram analisados dois podcasts e as
autoavaliagdes correspondentes produzidas pelos licenciandos sobre a atividade, adotando-se
a analise de conteudo de Bardin em didlogo com as dimensd&es cultural, conceitual, cidada e
criativa do LeCiM, que constituiram quatro categorias analiticas. Na dimensdo cultural,
observamos o reconhecimento, pelos licenciandos, dos mecanismos sociais de validagdo
cientifica e midiatica e suas articulagdes. Sob o prisma conceitual, percebemos a ampliagdo da
compreensado sobre dengue e clima, com integracdo de varidveis politicas e sociais. A dimensao
cidada refletiu iniciativas de enfrentamento a desinformacao e valorizagdo da coletividade. Ja
a dimensao criativa destacou o exercicio investigativo e a criagdo de narrativas envolventes
voltadas ao didlogo com o publico. As discussGes apontam que, ao produzir podcasts, os
licenciandos exercitam andlise critica, autoria e posicionamento social, aproximando os
campos da educacdo cientifica e educagdo em saude. Conclui-se que tal pratica fortalece a
formacdo docente, integrando ciéncia, midia e sociedade, e potencializando o papel do futuro
professor como mediador de debates ampliados sobre saude

PALAVRAS-CHAVE: Educag¢do em Saude; Desinformagdo Cientifica; Formagdo de Professores;
Produgdo midiatica; Cultura Digital.
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INTRODUCTION

Climate change® constitutes one of the greatest contemporary challenges,
with direct implications for health. Rising average temperatures, the intensification
of extreme weather events, and ecosystem changes create favorable conditions
for the proliferation of disease vectors, such as Aedes aegypti, the transmitter of
dengue, chikungunya, and Zika virus (Lima-Camara, 2024). Dengue fever, in par-
ticular, has become a serious public health issue in Brazil, with recurring epidemics
that overload the public healthcare system and affect populations unequally.
These impacts are intensified in more vulnerable regions, where factors such as
inadequate sanitation, unplanned urbanization, and social inequality increase
exposure risks (Lima-Camara, 2024; Moura & Leite, 2023; Mohr & Schall, 1992).

This scenario makes explicit that health problems cannot be analyzed solely
from a biomedical perspective, as often occurs, since they also involve social,
environmental, and cultural dimensions (Lima-Camara, 2024). In this sense, health
education emerges as a field that seeks to integrate these multiple dimensions,
aiming at the education of individuals capable of understanding such determinants
and acting collectively in defense of the right to health (Mohr & Schall, 1992;
Moura & Leite, 2023; Westphal, 2006).

Regarding teacher education and teaching practice, there is extensive litera-
ture discussing the challenges of addressing health-related topics in curricula.
Studies indicate that the topic is still frequently approached in a restricted manner,
marked by a biologicist and prescriptive bias, which limits its articulation with
social, cultural, and environmental dimensions (Mohr & Schall, 1992; Moura &
Leite, 2023; Westphal, 2006). This limitation affects both curriculum organization
and pedagogical practices, hindering future teachers from mobilizing health as a
transversal axis of scientific education (Antunes & Fonseca, 2022). To overcome
this scenario, scholars advocate the integration of science and health in teacher
education through a critical and contextualized approach, exploring interfaces with
citizenship, curriculum, and digital media (Struchiner & Giannella, 2016).

As pointed out by several authors, science education grounded in the Science,
Technology, and Society (STS) perspective may play a strategic role in this
discussion by fostering the construction of a broader understanding of health in
science and health education (Schwingel, Dattein, & De Araujo, 2022; Struchiner &
Giannella, 2016). By integrating reflections mobilized by the STS perspective into
teacher education regarding the STS dimensions, this approach may prevent health
problems from being treated in isolation, enabling their understanding through
broader determinants (Adams & Nunes, 2023; Strieder & Kawamura, 2017). In the
same direction, it becomes essential to consider the role of media in the circulation
of information, since media directly influence how science and health are
understood and appropriated by people (Hottecke & Allchin, 2020; De Oliveira,
Pinheiro, Ortega, & Santana, 2025; Pezzo, 2018). When articulated with health
education, this science education approach integrated with media education
broadens educational possibilities, preparing future teachers to critically discuss
collective issues in which science, health, and media are intertwined (Adams &
Nunes, 2023; Pezzo, 2018; Strieder & Kawamura, 2017).

One of the current challenges of critical science education is the massive

boge | 3 circulation of information in digital environments, often marked by imprecision,
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silencing, and misinformation (Buckingham, 2023; Kellner & Share, 2019; Pereira
& Santos, 2020). This scenario compromises a broader understanding of health
issues, vaccine adherence, prevention practices, and related policies. This chal-
lenge is also associated with the crisis of trust and the circulation of conspiracy
theories in digital environments, which weaken scientific authority in contexts of
epistemic crisis (Hottecke & Allchin, 2020; Oreskes, 2019).

Given this scenario, the mobilization of Media Scientific Literacy (MSL) prac-
tices may favor educational processes that enhance: (i) a better understanding of
science and media; (ii) a more contextualized reading of content, taking into ac-
count social, political, economic, and cultural factors; (iii) the mobilization of citi-
zenship through awareness and encouragement of engagement actions; and (iv)
the exploration of creative forms that expand possibilities for teaching, learning,
and expression (Allchin, 2015; Pereira & Santos, 2020; 2022; Héttecke & Allchin,
2020; Osborne & Pimentel, 2023; Reid & Norris, 2016).

Deepening this perspective on science education implies recognizing the
internal mechanisms underlying scientific activity, such as evidence production,
peer review, and consensus building (Hottecke & Allchin, 2020; Merton, 1973;
Oliveira & Epstein, 2009), in addition to the external dimensions that influence its
development, such as social pressures, political timing, economic interests, and
media disputes (Oliveira & Epstein, 2009; Pereira & Santos, 2020).

This movement toward recognizing science through both its internal and
external mechanisms is related to the need for an expanded interpretation of
educational content through contextualized teaching that incorporates political,
social, cultural, and media dimensions (Adams & Nunes, 2023; Strieder & Kawa-
mura, 2017; Pezzo, 2018). This approach demonstrates that issues such as climate
change and dengue are not limited to biological phenomena, but rather require
the use of scientific knowledge in dialogue with local and global contexts, whose
perceptions are also influenced by media framings (Massarani, Costa, & Brotas,
2021).

Beyond contextualizing content, it becomes essential to foster processes of
awareness capable of strengthening individuals in the face of the structural,
communicational, and cultural determinants that permeate science and media
(Buckingham, 2023; Kellner & Share, 2019; Hottecke & Allchin, 2020; Santos,
2007). Such strengthening opens paths for engagement, social participation, and
collective intervention (Kellner & Share, 2019).

Another important development is the creative dimension, expressed in ped-
agogical strategies capable of integrating science, health, and media, such as
podcast production (Aguiar & Antunes, 2023; Bodart & Silva, 2021; Scartezini &
Arantes, 2023). By writing, planning, and recording podcasts, pre-service teachers
reflect on science and health, deepen concepts in dialogue with the world, and
exercise creativity that involves both investigating and articulating information as
well as experimenting with communication formats and assuming the role of
authors in the circulation of knowledge (Bodart & Silva, 2021).

As Freire (1996) highlights, communicating, dialoguing, and participating
constitute pedagogical practices, which reinforces the relevance of this strategy in
teacher education. For these actions to materialize, teachers must assume a

boe L guestioning and guiding role, promoting conditions that encourage students
age
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throughout their teaching-learning processes. The use of podcasts may favor this
movement precisely because it enables different approaches: substitutive (re-
placing a class), supplementary (deepening knowledge, developing skills, and
exploring new perspectives), and creative (when students actively produce
knowledge and become leading actors of the teaching-learning process) (Crepaldi
& Ferreira, 2022).

Thus, this article aims to analyze the contributions of the production of two
podcasts by pre-service teachers on climate change, dengue, and their interrela-
tionships to the mobilization of MSL in initial teacher education in biological sci-
ences. In addition to the content presented in the podcasts, the self-assessment
texts prepared by students, in which they reflected on the activity developed, were
also analyzed.

METHODOLOGY

This study is part of a doctoral research project with a qualitative approach
grounded in educational design research (EDR), a framework that guides both the
development and analysis of pedagogical interventions in real educational con-
texts through iterative cycles that articulate theory and practice, aiming at the
production of knowledge applicable to education (McKenney & Reeves, 2018).
Within the scope of EDR, the study was organized into interrelated stages involv-
ing the identification and analysis of an educational problem in the context of initial
teacher education, the development of an instructional design aimed at mobilizing
MSL, the implementation of this design in a blended-learning teacher education
course, and the production of design principles throughout the process in order to
refine the proposal and construct theoretical understandings regarding the inves-
tigated practice. In this context, the general objective of the research was to in-
vestigate and develop, in collaboration with a professor from a blended-learning
Biological Sciences teacher education program at a public university, an instruc-
tional design focused on mobilizing MSL practices.

The redesign was related to a course on topics concerning scientific activity,
which was organized into eight classes: (I) Course Presentation; (II) Understanding
Scientific Activity; (Ill) Scientific Communication and Diversity; (V) Science in De-
bate: Climate Change; (V) Science Communication as Scientific Activity — Podcast
Planning; (VI) Science Communication as Scientific Activity — Podcast Recording;
(VII) Science Communication as Scientific Activity — Podcast Sharing; and (VIII)
Make-up Class.

The eight classes were organized into three interdependent educational mo-
ments aimed at developing MSL practices. In the first moment, immersion (classes
2 and 3), students became familiar with the foundations of scientific activity, con-
sidering internal aspects, such as knowledge construction, modes of investigation,
and communication among peers, as well as external aspects, such as social, ethi-
cal, and media contexts that influence and are influenced by science. In the second
moment, deepening (class 4), pre-service teachers compared two media contents,
analyzing the circulation of scientific knowledge about climate change and re-
flecting on the political, economic, and sociocultural interests that permeate both
its production and dissemination. Finally, in the consolidation moment (classes 5,

ACTIO, Curitiba, v.11, n.2, p. 1-25, may/aug. 2026.

Thematic Dossier “Contemporaneous Reflections on Socio-Environmental Issues: Paths Towards a Democratic Society”



ACTIO

Docéncia em Ciéncias

6, and 7), students planned, recorded, and shared podcasts. A podcast writing and
recording workshop was conducted to support this stage.

The podcast scripts created by students had to address socially relevant sci-
entific topics related to climate change. Sixteen topics were made available, and
each student or group was required to choose one and justify their choice.

Based on the selected topic, students prepared their scripts using an online
editor and shared the links in a spreadsheet in order to receive comments from
tutors and professors. Thirteen podcasts were produced. After reflective self-as-
sessment and the suggested revisions, students recorded the episodes, which,
once approved, were published on the course’s digital board.

Participants were pre-service teachers enrolled in the course, offered in a
blended-learning format at a public university. Students were at different stages of
their initial education in biological sciences, ranging in age from 18 to 60 years.
They came from different regions of the state of Rio de Janeiro, including Baixada
Fluminense and municipalities in the countryside of the state, presenting diverse
academic trajectories and educational experiences. Participants were involved in
the proposed activities both in the virtual environment and during the synchro-
nous meetings of the course.

In this article, the focus is on the analysis of two podcasts. One in monologue
format: “Climate Change and Public Health: Pathways and Challenges” — A1, with
a duration of 15 minutes and 43 seconds; and another in dialogue format: “Dengue
and Climate Change: A Detailed Dive” — G1, with a duration of 17 minutes and 16
seconds. This analytical focus was chosen because these podcasts offered greater
possibilities for articulating science and health.

The analysis of the podcasts and self-assessment texts was conducted through
Bardin’s (2016) thematic content analysis. According to the author, content
analysis comprises three stages: (1) pre-analysis, involving text skimming and
identification of initial patterns; (2) exploration, with the selection of units of
analysis and articulation between data and research objectives; and (3)
interpretation, in which the units are organized into analytical categories that
enable new understandings of the phenomenon under study.

The selected units of analysis were presented in the text within quotation
marks and indented in order to highlight the empirical excerpts supporting the
analytical categories. Furthermore, thematic categorization was guided by the four
dimensions of the MSL theoretical-methodological framework. MSL is understood
as a social practice encompassing the ability to search for, analyze, respond to,
produce, and share content and actions involving science in/through digital media.
In this sense, the theoretical-methodological framework of MSL is organized into
four dimensions (cultural, conceptual, civic, and creative), which guide both the
analysis and the proposal of activities aimed at integrating science and media in
teacher education.

1. Cultural dimension of science and media: this dimension reinforces the
importance of understanding the internal and external aspects of science in order
to achieve a comprehensive view of scientific activity. This includes understanding
media and the interaction between scientific activity and media, as well as the
impacts of this interaction on science.

Page | 6
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2. Conceptual dimension of media scientific content: this dimension highlights
the importance of understanding scientific concepts, as well as how these concepts
are represented and communicated in media. In addition, it includes working with
content through a contextualized approach.

3. Civic dimension of science in/through media: this dimension involves the
use of science and media as means of promoting citizenship through pedagogical
initiatives that encourage awareness and action.

4. Creative dimension of science in/through media: this dimension values the
appropriation of media as a means of exploration and expression regarding issues
related to science.

Thus, the four dimensions of MSL were adopted in the analysis as a priori
categories, from which, a posteriori, subcategories were established for each
dimension.

This research was approved by the Research Ethics Committee (Opinion
5,077,535) and is part of a doctoral dissertation from the graduate program of
Instituto Nutes de Educagcdo em Ciéncias e Saude of Universidade Federal do Rio de
Janeiro.

RESULTS AND DISCUSSION

The analysis was conducted based on the dimensions of the MSL theoretical
framework, which served as a priori categories for organizing the data. This
framework made it possible to identify, for instance, how pre-service teachers
recognized mechanisms of production, validity, and circulation of science and
media, composing the cultural dimension; how they mobilized scientific concepts
and related dengue and climate change to political, economic, social, and media
factors, characterizing the conceptual dimension; how they reflected on aware-
ness and encouraged engagement practices linked to the civic dimension; and,
finally, how they appropriated media creatively to investigate, express, and com-
municate ideas, composing the creative dimension.

CULTURAL DIMENSION OF SCIENCE AND MEDIA

Mechanisms of Scientific Production and Validity

In this subcategory, pre-service teachers recognize processes such as peer
review, scientific consensus building, and testing protocols, perceiving science as a
collective and continuously assessed practice.

“It is important to emphasize that, in science, when we use the term ‘scientific consensus,’
it means that the majority of scientists specialized in a given subject agree on a particular
theory, hypothesis, or conclusion based on the evidence currently available. This consen-
sus is achieved through a rigorous peer-review process, in which other scientists carefully
examine and assess the data, methods, and results of scientific studies.” (A1)

Page | 7
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“Science does not work based on assumptions! When a scientist publishes the results of a
study, that work has gone through several stages of review by other scientists in the field
and has been tested many times.” (G1)

Students demonstrate an understanding that scientific knowledge only ac-
quires legitimacy when it undergoes continuous processes of collective verifica-
tion. This perception aligns with what Merton (1973) describes as the principle of
organized skepticism, according to which no proposition should be accepted
without critical assessment by the community of specialists. Likewise, it dialogues
with Oreskes (2019) by recognizing scientific consensus as an important indicator
of reliability precisely because it results from successive tests and reviews. Simi-
larly, Allchin (2015) draws attention to the fact that science does not correct itself
automatically, but rather depends on these social mechanisms of critique and
validity to sustain its credibility over time.

Furthermore, the excerpts concerning Takeda’s dengue vaccine (TAK-003),
better known by its commercial name Qdenga®, composed of live attenuated
viruses based on dengue virus serotype 2 (dengue virus type 2 — DEN-2) and
chimeric viruses of serotypes 1, 3, and 4 (dengue virus types 1, 3, and 4 — DEN-1,
DEN-3, and DEN-4), point to the appreciation of the technical mechanisms
structuring experimental validity, such as successive phases of laboratory testing,
the use of clinical trials, and comparisons between experimental and control
groups.

“The control group is very important for comparing the data. If the group that received the
vaccine presents better results than the group that received the placebo, it can be said that
the vaccine is effective, as in the case of Qdenga, which showed 80.2% efficacy against the
disease and more than 90% efficacy against hospitalization after the last dose.” (A1)

“For a vaccine to be approved for distribution, it goes through several stages of laboratory
testing and is only tested on humans in the final phase.” (G1)

This perspective reveals that students recognize that the reliability of science
results not only from institutional debates but also from the protocols guiding
evidence production. Such understanding aligns with Allchin’s (2015) reflections,
which emphasize the importance of considering how errors are identified and
corrected in practice, even though these processes do not occur automatically or
immediately and may take years or even decades. In this sense, students’ percep-
tion indicates an understanding of the nature of science in which credibility also
depends on the articulation between practices and social instances of assessment.
This understanding is especially relevant for Health Education because it enables
future teachers and citizens to recognize some of the criteria that make scientific
knowledge reliable, as illustrated by the example of dengue vaccine development
mentioned by students.

Sociocultural and Media Interfaces of Science

In this subcategory, statements by pre-service teachers suggesting recognition
that scientific production is intrinsically linked to processes of media and cultural
mediation are analyzed.
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The excerpts below bring forth the idea that the same informational ecosys-
tem that enables rapid access to scientific content also facilitates the dissemina-
tion of incorrect or distorted information:

“The ease of access and the large amount of information constantly being broadcast to the
public can become a problem, since not all information is reliable.” (G1)

“Given the current scenario, information is essential for dealing with everyday problems,
and there is no doubt that information provided through media is frequently used for
decision-making.” (A1)

These statements indicate that pre-service teachers identify the coexistence
of evidence-based information and unvalidated content within the media envi-
ronment. This awareness dialogues with studies addressing the ambivalent role of
media (Buckingham, 2023; Kellner & Share, 2019; Santos et al., 2025) and rein-
forces the notion that understanding science in the public sphere implies recog-
nizing both its mechanisms of legitimation and the noise and distortions that
emerge during circulation processes (Hottecke & Allchin, 2020; Pereira & Figuerda,
2024; Santos et al., 2025).

The complexity of these interfaces is deepened when one pre-service teacher
attributes a strategic character to misinformation:

“Misinformation may also be intentional in order to divert public attention away from the
issue, a tactic widely used by conspiratorial and denialist movements [...].” (A1)

Here, there is recognition that science communication does not occur in a
neutral manner, but rather within a field permeated by symbolic disputes and
specific interests. Such understanding aligns with the sociocultural approach to
science, which considers that the production and dissemination of knowledge are
embedded in political and economic contexts influencing its circulation and re-
ception (Hottecke & Allchin, 2020; Pereira & Figuerda, 2024), as observed in vac-
cine hesitancy driven by the anti-vaccine movement (De Oliveira et al., 2025).

In addition to issues related to information circulation, some pre-service
teachers highlighted the presence of multiple actors involved in the production
and application of scientific knowledge. Their statements reveal that science,
especially in the field of health, is not limited to academia, but also involves gov-
ernmental agencies, regulatory institutions, and local initiatives contributing to the
confrontation of concrete problems.

“The Federal Government, together with the Ministry of Health and the National Health
Agency, established the Public Health Emergency Operations Center for Dengue and other
Arboviruses — COE, which aims to provide a coordinated and efficient response to epi-
demiological situations related to dengue and other arboviruses throughout the country.”
(G1)

“Projects such as AeTrapp can help local governments adopt the best strategy to combat
the mosquito.” (G1)

These statements suggest an approximation to the idea of science as a col-
lective practice articulated among different institutions and social actors. On the
one hand, the Emergency Operations Center (COE - Centro de Operagbes de

Emergéncias) symbolizes the coordination of technical and political efforts to
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provide rapid responses to epidemiological emergencies, demonstrating the in-
teraction between science and public policy. On the other hand, the AeTrapp
application, used in dengue mosquito surveillance, exemplifies community moni-
toring initiatives integrating local knowledge and contributing data to health
management. Such diversity of actors dialogues with Latour’s (2000) perspective
by conceiving science as a “sociotechnical network” involving laboratories, gov-
ernments, companies, and communities in interdependent processes of solution
production. This recognition of the plurality of actors is essential in teacher edu-
cation because it broadens future teachers’ understanding of how scientific
knowledge is constructed in real contexts and helps them articulate, in the class-
room, the relationships between science, institutions, and social practices.

CONCEPTUAL DIMENSION OF MEDIA SCIENTIFIC CONTENT

Incorporation and Understanding of Scientific and Media Concepts

In this subcategory, excerpts are gathered in which pre-service teachers draw
on scientific and media concepts to support their arguments. To do so, they
present the transmitting agent and the nature of the disease, offering a description
of the vector and the clinical manifestations of dengue.

“Dengue — a viral disease transmitted mainly by infected female Aedes aegypti mosqui-
toes — when compared to January 2023, according to data from the Health Intelligence
Center (CIS).” (A1)

“The symptoms become concerning when severe and persistent abdominal pain, persis-
tent vomiting, fluid accumulation, and mucosal bleeding are observed. In these cases, one
should immediately seek a nearby healthcare unit, as it is likely that classic dengue has
progressed to its most severe form, hemorrhagic dengue, which occurs when the platelets
responsible for blood clotting are destroyed by the infection.” (G1)

As observed in these excerpts, science learning is inseparable from learning
scientific language (Da Cruz Pereira & Da Silva Ferrey, 2021). This indicates that the
introduction of technical terminology and the approximation to scientific language
contribute to communicating content in a comprehensible way, as pre-service
teachers did by employing terms such as “arbovirus” and detailed clinical descrip-
tions. In this sense, by presenting information about severe symptoms, clinical
conditions, and contraindicated medications, pre-service teachers mobilize con-
cepts that support decision-making based on scientific evidence, reinforcing the
importance of scientific knowledge as a parameter for informed choices in the field
of health.

Pre-service teachers also addressed concepts related to scientific practice,
such as consensus, peer review, and control groups, as observed in the excerpts
from Al and G1 presented in the subcategory “Mechanisms of Scientific Produc-
tion and Validity”.

These explanations dialogue with Héttecke and Allchin (2020), who emphasize
the importance of understanding not only the results of science but also its
processes and methods, fostering a broader understanding of the nature of
scientific activity.
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Other excerpts incorporate environmental and ecological factors related to
the proliferation of diseases.

“The optimal temperature for mosquito reproduction is between 20 and 30 2C.” (G1)

“The association between climate change and infectious diseases is not limited to dengue
alone. Data from the Institute for Applied Economic Research (Ipea) have already shown
that a 1% increase in deforested area in a municipality in the Amazon induces a 23%
increase in malaria cases and between 8 and 9% in leishmaniasis cases.” (Al).

These excerpts highlight essential concepts for understanding the relationship
between environment and infectious diseases. The optimal reproduction temper-
ature of Aedes aegypti demonstrates the influence of biological parameters on the
vector’s life cycle (Lima-Camara, 2024). Meanwhile, the association between
deforestation and the increase in malaria and leishmaniasis cases reinforces evi-
dence that environmental changes increase exposure to vectors and reservoirs
(Lima-Camara, 2024). These concepts reveal the interdependence between bio-
logical, ecological, and climatic factors in the dynamics of infectious diseases (Lima-
Camara, 2024).

Another example occurred when Al demonstrated attention to communica-
tional aspects related to the circulation of health information by stating that
“misinformation may also be intentional in order to divert public attention away
from the issue, a tactic widely used by conspiratorial and denialist movements.”
Here, pre-service teachers mobilize the concept of misinformation insofar as it is
understood not as a simple error, but as an intentional practice interfering with
the circulation of health-related content, constituting a relevant phenomenon for
understanding the relationship between science, media, and society (Hottecke &
Allchin, 2020; Pereira & Santos, 2020).

Overall, the analyzed excerpts highlight a movement toward the appropriation
of scientific and media language. This appropriation is revealed not only through
contact with technical terms, but also through the possibility of attributing
meanings and establishing relationships between concepts and contexts in reading
and communication practices.

Relationship Between Podcast Topics and Political, Economic, Social, Cultural, and
Media Elements

In this subcategory, it is observed that pre-service teachers broaden their
explanations by connecting dengue and climate change to different dimensions of
social life.

Al demonstrates the perception that the impacts of climate change and dis-
eases affect populations under different socioeconomic conditions unequally.

“Although the entire world population is exposed to such problems, they do not affect
everyone in the same way. Underdeveloped and developing countries suffer the most from
the advent of global warming. Therefore, the Sixth Assessment Report of the Intergovern-
mental Panel on Climate Change (IPCC) addresses more than merely an environmental
issue by emphasizing the relationship between changes in climate patterns and their
effects on people’s lives, especially among poorer populations.” (A1)
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The excerpt explicitly mobilizes concepts such as global warming and changes
in climate patterns, and indirectly activates the idea of vulnerability and climate
justice by highlighting that developing countries and poorer populations suffer
more intense impacts. This articulation approximates the notion of climate risk
addressed by the Intergovernmental Panel on Climate Change (IPCC), which inte-
grates hazard, exposure, and vulnerability, demonstrating that the pre-service
teachers’ understanding goes beyond the traditional environmental dimension
and incorporates social inequalities into the scientific debate, aligning with a criti-
cal perspective.

A1 also highlights the problem of the circulation of false information and its
effects on public understanding of health-related issues.

“During the COVID-19 pandemic, for instance, many unfounded accusations were made,
including by healthcare professionals. Claims that vaccines were toxic, caused immuno-
logical problems, among others. Not coincidentally, vaccine reversal and detox courses
later began to be sold.” (A1)

This excerpt highlights that misinformation during the pandemic did not orig-
inate only from laypeople, but also from healthcare professionals, which broad-
ened its circulation and favored mistaken interpretations. Claims that vaccines
were toxic mobilize distorted concepts of immunization, contributing to vaccine
hesitancy and declining vaccination coverage rates, a phenomenon already dis-
cussed in the literature as a problem involving scientific, political, and cultural
dimensions (De Oliveira et al., 2025). The promotion of “vaccine reversal” and
“vaccine detox” courses exemplifies how misinformation discourses may be
transformed into commodities, connecting economic and media aspects to the
public understanding of science (Porto; Oliveira & Rosa, 2018). Thus, pre-service
teachers articulate concepts concerning health, information, and media circulation
to understand misinformation as a complex process that goes beyond biomedical
explanations and involves multiple determinants.

In other statements, direct references to public policies and the role of the
State in confronting dengue and climate change gain prominence.

“Regarding climate change, Brazil has a National Plan. Among its measures are reducing
Amazon deforestation and increasing forest plantations, among others. However, the most
recent available data on greenhouse gas emissions by sector have not been updated since
2014, thus limiting transparency and undermining the seriousness of the issue.” (A1)

“The Federal Government [...] — COE, which aims to provide a coordinated and efficient
response to epidemiological situations related to dengue and other arboviruses through-
out the country.” (G1)

“Here in Rio de Janeiro, the city government is carrying out several actions to combat the
mosquito, such as household visits for guidance and identification of mosquito breeding
sites, in addition to having created a website to inform citizens, Rio sem Dengue, where,
besides information about symptoms and vaccination, people can find locations for treat-
ment in suspected cases.” (G1)

The presence of these references reveals how pre-service teachers recognize
the centrality of State action in managing socioenvironmental problems. Azevedo,
Pelicioni, and Westphal (2012) emphasize health as a collective and intersectoral

responsibility. When mobilized by pre-service teachers, this same understanding
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reinforces the importance of educating teachers capable of presenting science as
an activity connected to political, social, and institutional decisions.

There are also excerpts highlighting the presence of international organiza-
tions and news media outlets as sources of information and legitimization of sci-
entific knowledge.

“At the global level, we can rely on the Pan American Health Organization (PAHO), of the
World Health Organization (WHO), which provides advisory services and technical support
not only to prevent but also to control dengue in target regions. This is in addition to
clinical-epidemiological monitoring.” (A1)

“The CNN Brazil report entitled ‘Climate change and deforestation contribute to the
increase in dengue cases, study says’ stated that rising temperatures, as a consequence of
climate change and deforestation, are directly related to the increase in dengue cases in
the country.” (G1)

These excerpts reveal the mobilization of scientific concepts related to dengue
epidemiology and the effects of climate change and deforestation on health-re-
lated issues. By mentioning the Pan American Health Organization/World Health
Organization, pre-services teacher activate the political and institutional dimen-
sion of science, recognizing the role of multilateral organizations in disease moni-
toring and control. Meanwhile, the reference to the report linking climate, defor-
estation, and the increase in dengue cases indicates an understanding that envi-
ronmental and social processes directly influence epidemiological dynamics. This
articulation aligns with the perspective of IPCC and Brazilian studies (Lima-Camara,
2024), which point out how environmental determinants increase vulnerability to
arboviruses.

Overall, it is observed that pre-service teachers not only draw upon scientific
concepts involving climate, health, and environment, but also articulate them with
political, economic, and institutional dimensions. This movement reveals an ex-
panded understanding of phenomena situated within concrete social contexts and
indicates the educational potential of practices encouraging critical reading of
complex problems such as climate change and dengue.

CIVIC DIMENSION OF SCIENCE IN/THROUGH MEDIA

Awareness

In this subcategory, statements stand out that reveal awareness regarding the
circulation of information, the understanding of climate change as a collective
problem, and the recognition of social inequalities.

A1l observes that media coverage of the increase in dengue cases adopts a
restricted approach by failing to consider climate change, demonstrating aware-
ness of how certain choices limit understanding of the problem.

“However, the main news sources have scarcely associated this increase with the issue of
climate change, which simplifies the discussion and limits reflection on the topic.” (A1)
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This position reveals a process of awareness, as it highlights the ability to
recognize that the framing of information influences public understanding of
health and environmental issues (Massarani et al., 2021). As Buckingham (2023)
and Kellner and Share (2019) emphasize, identifying gaps and reductionism in
narratives is a decisive step toward a critical stance, especially when conflicts of
interest may be involved in determining what is emphasized or silenced, some-
thing recurrent in science and health topics involving economic and political im-
pacts (Oreskes, 2019; Reis, 2025; Santos, 2007).

The same concern regarding information circulation appears in another
statement emphasizing the importance of scientific evidence:

“However, the ease of access and the large amount of information constantly being
broadcast to the public can become a problem, since not all information is reliable. [...] To
avoid this, it is crucial that the information shared is always based on proven scientific
evidence.” (G1)

In G1, the emphasis lies on awareness regarding the circulation of health
information, highlighting the need for guidance to be grounded in scientific evi-
dence. Such perception aligns with studies indicating the relevance of educating
readers capable of assessing the reliability of scientific information in media con-
texts (Buckingham, 2023; Hottecke & Allchin, 2020; Kellner & Share, 2019; Pereira
& Santos, 2020).

Other examples of awareness emerge when pre-service teachers emphasize
that overcoming climate impacts and their consequences requires collective ac-
tion.

“It is therefore necessary to establish a connection between climate change and public
health, since little is discussed about this relationship. The planet is overheating. Impacts
are inevitable if no containment measures are taken — which requires international
cooperation, governmental and corporate efforts — a major challenge, since their interests
often conflict with the common good.” (A1)

In Al’s podcast, awareness appears in the recognition that climate change
directly affects public health and that overcoming it requires coordinated collec-
tive efforts among different actors. Pre-service teachers highlight that interna-
tional, governmental, and corporate cooperation is necessary, but often strained
by private interests that oppose the common good. This perception reveals an
understanding that confronting socioenvironmental problems demands decisions
extending beyond the individual sphere, situating them within the field of collec-
tive responsibilities (Adam & Nunes, 2023; Conrado & Nunes-Neto, 2018; Santos,
2007), a perspective also shared by authors in the field of Health Education
(Mohr & Schall, 1992; Moura & Leite, 2023; Westphal, 2006).

Finally, recognition also emerges regarding the inequalities shaping the dis-
tribution of environmental risks:

“Wow... and the worst part is that these problems end up affecting poorer regions more
intensely, right? Especially regarding the consequences of heavy rainfall and flooding.
Unfortunately, environmental injustice is a Brazilian reality. And this contributes greatly to
creating a perfect scenario for dengue!” (G1)
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This observation echoes Acselrad (2004), who defines environmental injustice
as the unequal distribution of environmental risks and damages in societies
marked by economic and political inequality. In the field of science education,
incorporating this debate is essential because, as argued by Moura and Leite (2023)
and Westphal (2006), understanding health in a broader sense implies considering
social and environmental factors as constitutive parts of illness processes.

Engagement in Social Practices and Actions

In this subcategory, statements are gathered in which pre-service teachers
encourage individual and collective action in response to the challenges imposed
by climate change and related diseases. These manifestations indicate an active
stance in which science and media are understood not merely as explanations of
phenomena, but also as resources for guiding social practices, public policies, and
community strategies.

A first example appears when student Al invites the audience to adopt an
active stance, proposing concrete actions ranging from information sharing to
community mobilization:

“So, to you listening to me, let us together adopt the role of agents of change in digital
media. Let us plant the seed of scientific knowledge. Here are some suggestions and
examples for you to engage: share educational information about dengue, its symptoms,
transmission, prevention, and vaccines. Mobilize the community: participate in Facebook
groups, follow profiles dedicated to the issue on Instagram and Twitter. When sharing, use
hashtags. Tag friends in posts. Seek profiles that point to the current dengue epidemic as a
consequence of rising temperatures and rainfall. Promote preventive actions in different
spaces (at home, at your school, at your religious institution, if you belong to one), em-
phasizing effective practices such as eliminating containers with standing water, using
repellents and window screens, and organizing community clean-up efforts.” (A1)

This statement calls the public toward collective engagement practices, align-
ing with the conception of Health Education as a process of shared knowledge
construction and strengthening of citizenship (Mohr & Schall, 1992; Moura & Leite,
2023; Westphal, 2006). In the same direction, Buss and Pellegrini Filho (2007)
emphasize that health promotion implies social co-responsibility and requires the
participation of multiple actors, broadening the perspective beyond the school
environment. Complementarily, Leonel, Gomes, Koerich, and Schwertl (2019)
show that digital media, when integrated into educational practices, can enhance
both the critical circulation of information and community mobilization regarding
collective problems. Thus, the actions suggested by students, ranging from
information dissemination to organizing collective clean-up campaigns, constitute
an educational pathway in which science, education, and citizenship are
articulated in the construction of a culture of participation in health, essential for
confronting challenges such as dengue and climate change.

Similarly, G1’s statements also contain appeals for social and political in-
volvement, such as when preventive measures are related to the right to demand
public policies:

“The most important thing is combating mosquito breeding sites. [...] And, of course, as
citizens, we must demand measures from governments and companies to mitigate climate
page | 15 change, as well as investment in public health policies.” (G1)
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This position dialogues with debates on environmental justice (Acselrad, 2004)
by recognizing that overcoming health problems requires both local initiatives and
structural transformations. In the field of teacher education, this means under-
standing that preparing Science teachers involves not only mastery of concepts
and the ability to problematize situations of inequality, but also the capacity to
articulate scientific knowledge with social struggles for dignified living conditions.

In G1’s podcast, projects and initiatives seeking to directly involve the popu-
lation are also mentioned, such as campaigns and participatory monitoring actions:

“But returning to doing our part... Have you ever heard about the 10 Minutes Against Aedes
Project? This project is supported by Fiocruz researchers.” (G1)

“So, everyone, besides promoting these projects, we can contribute by sharing reliable
information about the topic on social media! We can also participate in online debates and
discussions about climate change and health. A really interesting initiative is the AeTrapp
Project, which aims to engage the population in monitoring Aedes mosquito populations.”
(G1)

These excerpts highlight different forms of social engagement, but only one of
them constitutes citizen science. While the 10 Minutes Against Aedes Project is an
awareness campaign, AeTrapp is an example of citizen science because it involves
residents in monitoring mosquito populations and submitting data that may be
used by researchers and public managers. By including this type of initiative in their
script, pre-service teachers signal an initial approximation to the idea that science
may also be carried out with society’s participation, and not only by specialists in
academic environments (Albagli, 2025). This movement is relevant in teacher
education because it opens possibilities for thinking about pedagogical practices
that bring science, community, and school closer together, strengthening critical
engagement around socioenvironmental and health-related problem (Albagli,
2025).

Overall, it is observed that pre-service teachers not only recognize inequali-
ties, but also emphasize the importance of collective action and the circulation of
reliable information as part of confronting socioenvironmental problems. This
movement indicates the construction of a critical stance that understands science,
health, and environment in articulation with political, social, and media dimen-
sions, reinforcing the educational potential of practices that bring science educa-
tion closer to public debates on issues such as dengue and climate change.

CREATIVE DIMENSION OF SCIENCE IN/THROUGH MEDIA

Exploration

In this subcategory, excerpts are gathered in which pre-service teachers de-
scribe how the podcast development process mobilized research, study, and in-
terdisciplinary articulation. The statements reveal that students engaged in differ-
ent stages of production, involving the appropriation of scientific concepts, the
selection of reliable sources, reflection on the best ways to communicate content,
and concern with conveying relevant information to the audience. In addition,
throughout the analysis, the quantity and types of sources consulted are also
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presented in order to highlight the exercise of actively searching for different
languages and formats for research.

In Al’s podcast, it is possible to observe how the research conducted to sup-
port the script led pre-service teachers to new conceptual discoveries, enabling a
deeper understanding of the relationship between climate change and health. This
movement was supported by a broad set of 27 references, especially classical
books, scientific articles, institutional reports, and journalistic news, which gave
the podcast a more reflective and scientifically authoritative character.

“The research for this work helped me better understand the relationship between climate
change and health, something | had not previously stopped to reflect deeply upon.” (A1)

This recognition reveals that the act of researching and writing for the podcast
constituted an opportunity for contextualized learning. Working with socially
relevant topics provides powerful educational experiences (Adam & Nunes, 2023;
Pezzo, 2018), which, when associated with media production practices such as
podcasting, can broaden the understanding of complex phenomena and develop
sensitivity toward pedagogical mediation (Bodart & Silva, 2021; Scartezini &
Arantes, 2023).

The creative process is also expressed in the curation of sources, in which the
selection of updated materials appears as a relevant part of podcast construction.
In the case of G1, this curation mobilized 22 references, prioritizing scientific arti-
cles, Fiocruz materials, and educational videos, highlighting an approach more
oriented toward lay and young audiences:

“We learned a lot during the construction of the podcast; we had to search for articles,
reports, and updated data to support our statements.” (G1)

This excerpt suggests that podcast production mobilized specific skills, such as
critical assessment of information and the incorporation of multiple languages
(Buckingham, 2023; Leonel et al., 2019). By conducting this search, the group
exercised not only the appropriation of content, but also the responsibility of
choosing what would be communicated, a central aspect of teacher educationin a
context permeated by misinformation. Such skills highlight the potential of media
production practices as pedagogical resources because they allow pre-service
teachers to develop authorship, exercise communicative sensitivity, and integrate
conceptual knowledge with expressive strategies (Bodart & Silva, 2021; Scartezini
& Arantes, 2023).

Pre-service teachers also highlighted the challenge of writing the scripts,
pointing out that the process required both extensive study and the articulation of
different areas of knowledge. At this stage, the statements indicate a concern with
going beyond the mere description of content, seeking to establish broader con-
nections between science, health, and society.

“It was a great challenge to prepare this script. First, because | had to study the topic
extensively, relating it to different areas of knowledge, and then think about how to
articulate this information beyond academic content.” (A1)

“We realized that, beyond talking about dengue itself, it was necessary to address its
relationship with other factors, such as climate change, basic sanitation, and social in-
equalities.” (G1)
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These statements reveal that the writing process involved selecting informa-
tion, structuring arguments, and articulating interdisciplinary knowledge, requiring
students to engage in a movement of translating scientific discourse into other
contexts. This exercise points to the importance of educational practices that
encourage the integration of knowledge and the ability to relate academic knowl-
edge to concrete social situations. As highlighted by Adam and Nunes (2023) and
Pezzo (2018), science teacher education is strengthened when it promotes expe-
riences articulating conceptual understanding and meaning-making in broader
contexts, as occurred in this exercise involving dengue and climate change.

Expression

In this subcategory, pre-service teachers present statements demonstrating
that the process was not limited to studying content, but also involved experi-
menting with forms of expression capable of making science understandable,
interesting, and dialogical for different audiences. One of the first aspects high-
lighted by students is the need to translate technical terms for lay audiences,
seeking to bring science closer to social reality:

“The idea of bringing everyday examples was precisely so that listeners could identify with
them and better understand the impact of climate change on health.” (A1)

“Developing the podcast allowed me to practice accessible and creative language, thinking
about how to transform technical terms into something closer to the listener.” (A1)

At the end of the episode, they also suggested further learning materials to
listeners, such as books, science communication channels, and widely circulated
news outlets (CNN, BBC, O Globo), lending support to their statements and
broadening dialogue with well-known communication media. In this movement,
pre-service teachers exercise language as pedagogical mediation, bringing scien-
tific concepts closer to the audience’s everyday experiences, in line with the
Freirean perspective that dialogue must begin from the concrete reality of indi-
viduals (Freire, 1996). Furthermore, the potential of science communication
practices as an educational exercise for pre-service teachers can also be observed
(Almeida, 2024).

Beyond language itself, students also highlighted the work involved in script-
ing the podcast, showing that creativity extends to narrative organization and
authorial leading role:

“The scripting process made us think about how to organize the dialogue so that it would
be clear, dynamic, and engaging for listeners.” (G1)

In the case of G1, this emphasis was accompanied by recommendations to
listeners of supporting multimedia materials, such as educational videos, reports,
and the Fiocruz e-book, reinforcing the intention to use easily understandable
language for different audiences. These statements indicate that podcast produc-
tion was also an exercise in creative expression, in which pre-service teachers
needed to plan the narrative, select communication strategies, and experiment
with ways of presenting scientific knowledge in an engaging manner. In this
movement, the creative dimension is articulated not only through the structuring
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of discourse, but also through the exercise of authorship, since the act of planning
and deciding how to communicate content positions students as active subjects in
the production and circulation of knowledge (Rehfeldt & Silva, 2019; Crepaldi &
Ferreira, 2022).

Finally, G1 highlights the experience of assuming a new communicative role,
moving beyond the position of students and emphasizing student leading role:

“It was interesting to experience the role of communicators, not only of students, while
thinking about the impact of what we were saying.” (G1)

This shift in the role of pre-service teachers, from a passive subject to the
leading actor of their own teaching-learning process, reveals how media can ex-
pand spaces for action in initial teacher education (Bodart & Silva, 2021; Scartezini
& Arantes, 2023), enabling future teachers to test strategies of authorship, expe-
rience social responsibilities, and strengthen Health Education practices.

Regarding the source materials used in the production of the podcast content,
it is worth emphasizing that the differences between Al’s and G1’s podcasts indi-
cate that source selection, in addition to supporting content, also reflects distinct
creative styles in podcast construction — that is, in how expression manifests itself.
While A1l privileged sources associated with scientific authority, G1 sought acces-
sible and popular multimedia materials, both expanding the possibilities for dia-
logue with different audiences.

Despite the advances observed, some limitations can also be identified in the
analyzed educational process. Not all aspects of MSL were mobilized in a balanced
manner, with greater emphasis placed on certain elements, such as conceptual
understanding and authorial production, to the detriment of more systematic
deepening regarding the dynamics of circulation and validity of scientific knowl-
edge in media. Furthermore, although podcast production favored the articulation
between science, health, and social context, the data do not allow us to affirm how
these learnings would be sustained in other teaching contexts. Added to this is the
heterogeneous participation of students, since, as this was an elective course,
different levels of engagement were observed throughout the activities, which
may have influenced both the depth of discussions and the development of media
productions, constituting a relevant element for interpreting the results. From an
operational perspective, podcast production also involved challenges, such as
selecting and validating sources, adapting scientific language for different audi-
ences, and meeting the technical demands related to recording and editing
episodes. These aspects indicate the need for future investigations capable of
further deepening both the limitations and the potentialities of using media pro-
duction practices in initial teacher education.

FINAL CONSIDERATIONS

This article analyzed two podcasts produced by pre-service teachers in Bio-
logical Sciences about the interrelationships between climate change and dengue.
The objective was to understand how this activity mobilized MSL practices and
what contributions emerged for teacher education at the interface between sci-
ence, health, and media.
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In the cultural dimension, students recognized mechanisms of scientific pro-
duction and validity, such as peer review and consensus, highlighting their
importance for scientific credibility. They also identified disputes and mediations
permeating the circulation of information in media. In the conceptual dimension,
they mobilized central notions about dengue and climate change, relating them to
social and political factors. In the civic dimension, they demonstrated awareness
regarding the collective impacts of these phenomena and the need for cooperation
and prevention. Finally, the creative dimension involved the use of multiple
sources and efforts to communicate scientific content in an accessible and
contextualized way, revealing authorship and sensitivity in translating scientific
language.

These results indicate that working with the four dimensions favored the
integration between science, health, and society, stimulating reflective learning.
This articulation became concrete through podcast production, which brought
science education closer to health education. By relating biological concepts to
prevention practices, public policies, and structural inequalities, students recog-
nized health as a collective right and understood that confronting diseases requires
considering environmental, social, and economic determinants. Such integration
demonstrates that science teaching can educate individuals capable of interpreting
health problems in light of environmental and social issues, articulating scientific
knowledge and citizenship.

It is concluded that podcasts were configured as practices of critical author-
ship integrating science, health, and media, strengthening pedagogical mediation
in the face of challenges related to communication, misinformation, and social
engagement. This experience points to powerful possibilities for articulating
science education and health education in a critical, contextualized, and socially
committed manner.
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NOTES

1. Article translated by: Leticia Belasco
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