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Abstract

This article presents a systematic review of scientific outreach through digital social
networks in the context of higher education, with particular focus on the media
competencies of university lecturers and their connection to the Sustainable Development
Goals (SDGs). Following the PRISMA protocol, 46 studies published between 2010 and
2025 were analysed, drawn from the WoS, Scopus, and Dialnet databases, in Spanish,
English, and Portuguese. The findings reveal notable methodological diversity—including
qualitative, quantitative, mixed, and theoretical approaches—as well as a thematic focus
on platforms such as Twitter, Facebook, Instagram, YouTube, and TikTok. The review
confirms that these networks serve not only a communicative role but also function as
strategictools for university social responsibility, particularly in relation to SDGs 4 (quality
education), 9 (industry, innovation, and infrastructure), 16 (peace, justice, and strong
institutions), and 17 (partnerships for the goals). Additionally, media competencies,
as defined by Ferrés and Piscitelli (2012) and the Digital Competence Framework for
Teachers 2.2 (INTEF, 2022), are identified as essential components to be incorporated
into both initial and ongoing teacher training, fostering ethical, critical, and inclusive
science communication. The study concludes that science outreach via social networks
constitutes a strategic avenue to strengthen universities' commitment to sustainability,
human rights, and the democratization of knowledge.

Keywords: science outreach; university; social media; media literacy; sustainability;
communicative competence.

Resumen

Este articulo presenta una revision sistematica sobre la divulgacion cientifica a través
de redes sociales digitales en el contexto de la educacion superior, con especial atencion
a las competencias mediaticas del profesorado universitario y su vinculacion con los
Objetivos de Desarrollo Sostenible (ODS). Siguiendo el protocolo PRISMA, se analizaron
46 estudios publicados entre 2010 y 2025, extraidos de las bases de datos WoS, Scopus
y Dialnet, en espafiol, inglés y portugués. Los resultados evidencian una notable
diversidad metodologica —incluyendo enfoques cualitativos, cuantitativos, mixtos
y tedricos—, asi como un enfoque tematico en plataformas como Twitter, Facebook,
Instagram, YouTube y TikTok. La revision confirma que estas redes no solo cumplen
una funciéon comunicativa, sino que también operan como herramientas estratégicas
de responsabilidad social universitaria, especialmente en relacion con los ODS 4
(educacion de calidad), 9 (industria, innovacion e infraestructura), 16 (paz, justicia e
instituciones so6lidas) y 17 (alianzas para lograr los objetivos). Asimismo, se identifican
las competencias mediaticas —segin el modelo de Ferrés y Piscitelli (2012) y el Marco
de Competencia Digital Docente 2.2 (INTEF, 2022)— como componentes esenciales que
deben incorporarse tanto en la formacion inicial como en la continua del profesorado,
promoviendo una comunicacion cientifica ética, critica e inclusiva. El estudio concluye
que la divulgacion cientifica mediante redes sociales constituye una via estratégica para
reforzar el compromiso universitario con la sostenibilidad, los derechos humanos y la
democratizacion del conocimiento.

Palabras clave: divulgacion cientifica; universidad; redes sociales; alfabetizacion
mediatica; sostenibilidad; competencia comunicativa.
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1. Introduction

Science outreach in digital social networks (DSN) is an interdisciplinary object of study
that brings together frameworks of public science communication, media literacy, edu-
cational technology, open science, digital competence in teaching and the Sustainable
Development Goals (SDGs).

Science outreach is to be understood as a set of practices aimed at translating, adapt-
ing and disseminating scientific knowledge to non-specialised audiences, using acces-
sible codes, understandable narratives and culturally meaningful formats (Castanos,
2017). It aims at fostering scientific culture, promoting critical thinking and facilitating
citizen participation in public debates on science and technology. In DSNs, these prac-
tices acquire new dynamics by being integrated into open, interactive and far-reaching
platforms such as Twitter/X, Instagram, YouTube, Facebook or TikTok (Gil & Guallar,
2023; Marchal et al., 2025).

In the field of higher education, science outreach is part of the so-called “third mis-
sion” of universities, along with teaching and research. Its importance lies in its capacity
to enhance the visibility of institutional scientific output, foster knowledge transfer, and
strengthen the connection between universities and society (Vasquez-Rocca, 2024). It
also represents a pedagogical tool to support student learning, contributing to the devel-
opment of scientific literacy and communication skills. Despite this, the participation
of university teaching staff in DSN for dissemination purposes is usually a voluntary
activity, neither compulsory nor formally recognised in academic evaluation systems.
This situation poses a tension between the social value of science outreach and its scarce
institutional recognition, which does not invalidate its transformative potential or the
ethical commitment it entails (Ataide Malcher et al., 2025).

DSNss are open spaces for the exchange and dissemination of content that promote
science outreach among wide-ranging and diverse audiences. However, they also pose
relevant challenges, such as the adaptation of academic language to short and visual
formats, the maintenance of scientific rigour in the face of the tendency towards media
spectacularisation, and the need to address the risks associated with misinformation
(Moreno et al., 2024; Saiz & Nieto, 2021).

From the perspective of scientific communication in digital environments, communi-
cation is mediated by algorithms, aesthetics, immediacy and the engagement of the digi-
tal ecosystem (Bucchi & Trench, 2021). In this sense, the media literacy model proposed
by Ferrés & Piscitelli (2012) offers an ideal framework for analysing science outreach
practices in social media. This model articulates six dimensions - language, technology,
interaction processes, production and dissemination, ideology and values, and aesthet-
ics - that allow us to assess the media competence of transmitters and receivers. Applied
to the university context, this framework makes it possible to examine the argumentative
quality, communicative clarity, ethical positioning and aesthetic impact of the scientific
messages disseminated by the faculty.

In terms of competencies, it is key to consider the UNESCO ICT Competence
Framework for Teachers (UNESCO, 2018), the Digital Competence Framework for
Educators, DigCompEdu (Redecker, 2017) and its derivative for Spanish teachers: the
Digital Competence Framework for Teachers (INTEF, 2022). These instruments estab-
lish levels of progression in areas such as information literacy, digital communication and
collaboration, content creation, data protection and problem solving. Furthermore, the
open science paradigm provides a structural framework for understanding the relevance

Revista Esparfiola de Educacién Comparada. ISSN 2174-5382

nam. 49, pp. 150-175 152
doi:10.5944/reec.49.2026.45664


http://dx.doi.org/10.5944/reec.49.2026.45664

University Faculty’s Media Competencies and Science Outreach: A Systematic Review of the use of Social
Media and its Alignment with the 2030 Agenda

of science outreach as part of a more democratic and collaborative model of knowledge
production and circulation. Open science promotes open access to publications, data
transparency, inter-institutional collaboration and citizen participation in the scientific
process (UNESCO, 2021), goals that are facilitated, but also strained, by the strategic use
of DSNs.

In this theoretical framework, it is essential to integrate the perspective of the SDGs
(Navarro-Gonzalez & Gavari-Starkie, 2024), given that science outreach in DSNs is directly
aligned with SDG 4 (quality education), especially in its target 4.7, and also contributes
to SDG 9 (innovation), SDG 10 (reducing inequalities) and SDG 16 (strong institutions).
These practices not only democratise access to knowledge and foster educational innova-
tion, but also strengthen public trust in science and institutions. From this perspective,
university science outreach is analysed as a strategic dimension of social transformation,
thus articulating the critical framework that guides this systematic review.

1.1. Review of previous studies on science outreach in DSNs

The traditional one-way communication model, focused on mass media and print media,
has been progressively displaced by interactive, horizontal and transmedia approaches
that characterise platforms such as Twitter/X, (Kloppmann-Lambert & Carter-Thomas,
2024), Instagram (Almeida & Moreno-Rodriguez, 2024, YouTube (Ataide Malcher et al.,
2025) or TikTok (Martin-Neira et al., 2023).

Several systematic reviews have approached this phenomenon from different meth-
odologies, allowing us to identify common trends, turning points and research gaps.
Among these most relevant works are reviews (Ataide Malcher et al., 2025; Martin-Neira
et al., 2023) focused on the role of DSNs in science journalism and public communica-
tion of science, respectively. They highlight the rise of health and environmental issues,
and underline the growing role of social platforms as channels of interaction with new
audiences. Both coincide in pointing out the lack of training of professionals to adapt
content to visual and interactive formats and the need to adapt messages to the com-
municative logic of each network, encouraging participation and interactivity.

On the other hand, Occa et al. (2024) introduce an innovative perspective by ana-
lysing the use of memes in public health campaigns. They reveal the potential of these
formats to capture attention and stimulate engagement, especially in young audiences,
although they also point out the limited theoretical underpinning and limited impact
evaluation of the studies analysed. Complementarily, Powell & Pring (2024) address
the impact of influencers on health outcomes, concluding that they can have positive or
negative effects depending on the type of content, reinforcing the need for critical and
evidence-based communication within the digital ecosystem.

From an educational perspective, Gil-Fernandez & Calder6n-Garrido (2021) iden-
tify the potential of DSNs as a didactic resource and as a means to strengthen teachers’
digital competence. This line reinforces how the type of content shared by teachers on
Twitter/X influences the perception of credibility and motivation of university students.
In turn, (Saiz & Nieto (2021), from the field of scientific communication in health, also
highlight the use of Twitter/X as a channel for disseminating information on cancer,
demonstrating its effectiveness in the dissemination of verified information.

Likewise, Soto et al. (2024) explore the impact of the COVID-19 pandemic on sci-
entific communication, highlighting phenomena such as the proliferation of preprints,
disinformation and infodemics. Although they do not focus exclusively on DSNs, their
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findings show the consolidation of these platforms as channels for rapid and open scien-
tific dissemination.

In summary, these reviews highlight a series of regularities: (1) the transition towards
participatory and interactive formats; (2) the concern for scientific credibility; and (3)
the need to develop media skills in researchers and communicators.

Although interest in science outreach in DSN has grown in recent years, previous
systematic reviews present relevant limitations, such as the scarce integration of media
and digital competence frameworks (Ferrés & Piscitelli, 2012; INTEF, 2022) and the
weak connection between these practices and the SDGs. Furthermore, there is still a
lack of studies proposing training guidelines for university teachers or assessing their
impact on higher education. Given these gaps, this study conducts a systematic review
that integrates the critical analysis of media competences, DSNs and university commit-
ment to sustainability, critical citizenship and human rights within the framework of
the 2030 Agenda. Consequently, the need for a critical analysis that articulates scientific
dissemination, media literacy and sustainability is raised.

1.2. Aim and research questions

The overall objective of this study is to conduct a systematic review of the literature to
analyse how science popularisation practices in DSNs, promoted by higher education,
contribute to sustainability, the formation of critical citizenship and the integration of
teaching media competences oriented towards the SDGs.

In line with this purpose, the following research questions were posed:

« What approaches and methodologies predominate in university science outreach
research in DSNs, and how do they contribute to understanding the social role of
the university?

« Which DSNs are most frequently used by university faculty to disseminate science
and generate equitable access to knowledge?

« What recommendations are derived for the training of university faculty in the
strategic and ethical use of DSNs as a tool for dissemination committed to human
rights and sustainability?

« What SDGs do these digital science outreach practices contribute to and what
implications do they have for university social responsibility?

In this context, it is crucial to analyse the role of higher education in promoting sci-
ence outreach practices that favour social sustainability, critical citizenship and respect
for human rights, in line with the principles of the 2030 Agenda. This study is part of
the reflection on universities as strategic agents of social transformation, contributing
directly to the debate on their responsibility in education for sustainable development
and the defence of human rights.

2. Methodology

This article adopts a documentary research approach. The review was conducted fol-
lowing the PRISMA protocol (Urrttia & Bonfill, 2010) complemented with the updated
methodological recommendations for its application (Moher et al., 2016).
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2.1. Validity threat criteria

To ensure internal validity, studies were analysed using a protocol that involved the fol-
lowing metadata: title, keywords, type of research, methodology, results and discussion
and analysis of conclusions. For external validity, studies that do not argue their results
were discarded. And, for the validity of the conclusion, the quality assessment criteria
(Lockwood et al., 2015) and the guidelines for transparency and replicability (Diaz-Iso et
al., 2020) were applied.

2.2, Selection procedure and inclusion and exclusion criteria

The study selection procedure was governed by inclusion and exclusion criteria. We
included articles published between 2010 and February 2025, indexed in the Web of
Science (WoS), Scopus and Dialnet databases, which explicitly addressed scientific dis-
semination in DSN in the context of education. Only peer-reviewed research written in
English, Portuguese or Spanish was considered. As for the exclusion criteria, studies that
did not respond to the objective or the research questions were discarded, as well as
those that corresponded to other types of academic documents (conference proceedings,
books, chapters or editorials). The bibliographic manager Mendeley was used to identify
and eliminate duplicate studies.

2.3. Search strategy

The search was carried out in the databases Dialnet, Scopus, and Web of Science (WoS),
using Boolean combinations (AND/OR) with the key terms: science outreach, education,
teachers, and social media. Equivalent terms such as science communication, science
dissemination, promotion of scientific knowledge, open science in digital environments,
and online academic outreach were also considered to broaden the spectrum of results.
The search string used, in both Spanish and English, was:

KEY (science communication OR science outreach OR science dissemination OR aca-
demic outreach) AND (social networks OR digital social networks)

In Scopus, results were filtered by the area of Social Sciences; in WoS, by the Science
Citation Index Expanded (SCI-EXPANDED), Social Sciences Citation Index (SSCI), Arts
& Humanities Citation Index (A&HCI), and Emerging Sources Citation Index (ESCI),
allowing us to refine the thematic relevance of the selected studies.

For the purposes of this review, digital social networks (DSNs) and social media
are used interchangeably, as both terms appear in the literature and were necessary to
include in the search strategy to avoid excluding relevant studies. The term platforms
is used selectively when referring to the technological tool or environment that hosts a
DSN, or as a contextual synonym to avoid unnecessary repetition of the DSN abbrevia-
tion within the same sentence.

2.4. Quality criteria

To reduce potential bias, each study was assessed independently by three research-
ers, assigning a score from 1 to 5 according to previously defined criteria. The aspects
assessed included the argumentative strength of the results, the explicit focus on sci-
ence outreach through DSNs and the differentiation with respect to studies focused on
the educational use of these platforms. The analysis matrix included key metadata such
as authorship, year of publication, main discipline, educational level addressed, type
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of study, associated SDGs and DSNs analysed. Inter-rater consistency was verified by
Cohen’s Kappa coefficient (k = 0.835), with an agreement level of 97 %, indicating high
reliability (Tang et al., 2015).

2.5. Data analysis and visualisation

As a complement to the qualitative analysis, we used VOSviewer software to visualise
thematic clusters through keyword co-occurrence maps, which allowed us to identify
semantic relationships and emerging trends in university science outreach in DSNs. In
parallel, we employed ATLAS.ti for systematic coding of the documents, organising cita-
tions around DSNs, SDGs, and study types. The assignment of SDGs to each study was
carried out by the researchers through in-depth textual analysis of the articles. This pro-
cess considered both explicit mentions and implicit connections inferred from the study’s
objectives, content, and outcomes. Based on this coding, we constructed co-occurrence
tables and Sankey diagrams to represent the flows between the digital platforms, the
SDGs addressed, and the methodological approaches employed, thus providing an inte-
grated view of the research dynamics. The visualisations generated include semantic
network maps and multi-stage flow diagrams, supporting a relational interpretation of
the analysed corpus.

2.6. PRISMA protocol flow
The PRISMA protocol finally selected 46 studies that met the selection criteria (Figure 1).

Initial search
- WoS (n=1854)
= Scopus (n=303)
i3 Dialnet (n=229) Exclusion
Z Duplicate studies
- (I WoS (n=0)
Scopus (n=30)
Dialnet (n=96)
E) Second search
=]
;-_,'; Exclusion
@ Date of publication and type of document
I WoS (n=375)
Scopus (n=68)
Dialnet (n=9)
=
S s
s Third search
S Exclusion
= The study does not focus on scientific
& dissemination in DSNs.
v WoS (n=1402)
e z Scopus (n=173)
Final inclusion . _
= WoS (n=35) Dialnet (n=118)
E Scopus (n=5)
2 Dialnet (n=6)

Figure 1. Figure of the process carried out. PRISMA protocol.
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3. Results

The analysis of the 46 selected studies reveals a growing evolution in the academic inter-
est in scientific dissemination in DSNs. Between 2010 and 2019, scattered and more
exploratory contributions are identified, with a reduced number of annual publications.
However, from 2020 onwards, a sustained and significant increase is observed, with sig-
nificant peaks in 2022 (15 studies), 2023 (19 studies) and especially 2024 (28 studies).
This pattern suggests a consolidation of the field as a priority object of study, coinciding
with the expansion of open access, post-pandemic university digitisation and the grow-
ing demand for social responsibility from academia. The temporal cut-off of the review
in February 2025 reinforces the topicality of the object of study analysed.

When visualising the networks of author keywords, 169 terms are identified (Figure
2) represented by 14 clusters, of which only 18 have a minimum of two concurrences
between them, being the most representative (Figure 3).
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Figure 2. Keyword clusters.
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Figure 3. Main keyword clusters.

The analysis of the semantic networks made it possible to identify four main clusters
(Figure 4), which reflect the most recurrent thematic areas in the studies analysed:

+ Cluster 1: Communication, dissemination, impact, scholarly communication,
science, social media, Twitter. This cluster articulates the fundamental concepts
of institutional scientific communication and the visibility of academic knowledge
in networks such as Twitter/X. It represents the traditional axis of scientific dis-
semination.

+ Cluster 2: Engagement, science communication, science outreach, TikTok.
Predominantly terms linked to engagement with audiences and contemporary
ways of bringing science closer to the public, especially through TikTok, by means
of communication pills.

 Cluster 3: Higher education, open science, scientific dissemination, YouTube.
The link between higher education and open science is highlighted, with YouTube
as a key space for the production of extensive, audiovisual and educational dis-
semination content.

« Cluster 4: Social science, social networks, university. Finally, this cluster reflects
a sociological and institutional approach to science outreach, focusing on the role
of universities and social sciences in the construction of networked knowledge.
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These clusters make it possible to map the conceptual intersections that make up the
field of study, highlighting both the predominant approaches and the most representa-

tive digital channels in university science outreach.

3.1. Studies on university science outreach in DSNs

In order to go deeper into the approaches, methodologies and contributions of the
selected studies, table 1 shows the main characteristics of each research.

Table 1.

Analysis of the selected studies

. Social network(s)
Studies Type of study Related SDG(s) analysed
Ataide Malcher et al. Literature review SDG 4, SDG 9, SDG 16, Facebook, Instagram,
(2025) SDG 17 Twitter/X, YouTube

Tejedor et al. (2025)

Qualitative study
(interviews with

SDG 4, SDG 9, SDG 16,

Twitter/X, LinkedIn,
Facebook, YouTube,

publishers and visibility SDG 17 Blogs, Academia.edu
managers)
Almeida & Moreno- ( ?l‘égggg;‘;‘i:et;‘gi 4 SDG4,SDG5,SDG10,  Instagram, TikTok,
Rodriguez (2024) ques . SDG 17 Facebook, Twitter/X
interviews)
Estrada Molina & Quantitative study

Fuentes-Cancell (2024)

with control group and
experimental group

SDG 4, SDG 9, SDG 17

LinkedIn, ResearchGate

Lopez et al. (2024)

Scoping review and
mixed study with
content analysis

SDG 4, SDG 9, SDG 16,
SDG 17

TikTok

Kloppmann-Lambert &
Carter-Thomas (2024)

Qualitative study with
content, rhetorical and
linguistic analysis

SDG 4, SDG 9, SDG 16,
SDG 17

Twitter/X

Loureiro Cardoso et al.
(2024)

Reflective-analytical
study on the
WEIWER® academic
network

SDG 4, SDG 5, SDG o,
SDG 17

WEIWER® Academic
Network

Lundgren et al. (2024)

Quantitative study with
a longitudinal case study
with network analysis,
thematic modelling and
diversity

SDG 4, SDG 9, SDG 17

Twitter/X @
TimeScavengers)

Muiioz-Gallego et al.
(2024)

Qualitative study with
narratological analysis
of audio-visual content

SDG 4, SDG 9, SDG 16,
SDG 17

TikTok

Phan et al. (2024)

Quantitative exploratory
study with Bayesian
statistics

SDG 4, SDG 9, SDG 17

Facebook, Twitter/X,
Blogs

Rodriguez Muioz &
Socorro Castro (2024)

Reflective-analytical
study (theoretical
essay with analysis of
experiences)

SDG 4, SDG 9, SDG 10,
SDG 16, SDG 17

Facebook, YouTube,
Telegram, WhatsApp

Sancho-Ortiz (2024)

Qualitative study
(multimodal analysis of
tweets)

SDG 4, SDG 13, SDG 15,
SDG 17

Twitter/X

(Continua)
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Social network(s)

Studies Type of study Related SDG(s) analysed
Mixed study (survey .
1 g SDG 4, SDG 5, SDG 9, Facebook, Twitter/X,
Said-Hung et al. (2024) and semi s.tructured SDG 17 LinkedIn, ResearchGate
interviews)

. Quantitative study SDG 3, SDG 4, SDG 9,
Singh et al. (2024) (surveys) SDG 17 WhatsApp

. . SDG 3, SDG 4,SDG 16,  Twitter/X, Mastodon,
Timpka, (2024) Argumentative essay SDG 17 Bluesky, Pixelfed.

Velarde-Camaqui et al.
(2024)

Mixed (quantitative and
qualitative) study with
content analysis

SDG 4, SDG 9, SDG 17

TikTok

Berezivska et al. (2023)

Qualitative study
with documentary,
comparative and
institutional analysis

SDG 4, SDG 11, SDG 16,
SDG 17

Facebook, Instagram

Eizmendi-Iraola &
Pefia-Fernandez (2023)

Quantitative study with
content analysis

SDG 4, SDG 5, SDG 9,
SDG 17

Twitter/X, Facebook

Farnese, (2023)

Qualitative. Case study
with content analysis

SDG 3, SDG 4, SDG o,
SDG 16, SDG 17

Facebook

Martinez-Sanz et al.
(2023)

Quantitative-descriptive
study with content
analysis

SDG 3, SDG 4, SDG 16,
SDG 17

TikTok

Martin Neira et al.
(2023)

Literature review

SDG 4, SDG 16, SDG 17

TikTok

Gutiérrez-Sanchez et al.
(2023)

Exploratory quantitative
study (surveys)

ResearchGate, Google
Scholar, Twitter/X,
Facebook, LinkedIn,
Instagram, Academia.
edu

Gil & Guallar (2023)

Qualitative study (case

SDG 4, SDG 2

Twitter/X, YouTube

studies)
Rezende & Drumond Mixed study (content Instagram, Facebook,
(2023) analysis and metrics) SDG 4, SDG 9, SDG 17 Twitter/X
. . . Exploratory study Facebook, Twitter/X,
?22312(1 e)n ska & Topinkova with big data and web SDG 4, Séll))(égl’ SDG 16, YouTube, Instagram,
3 network analysis 7 LinkedIn
Exploratory qualitative
(Gil & Guallar, 2023) study with case study SDG 4, SDG 2 Twitter/X, YouTube
analysis
Mixed study (content
(Rezende & Drumond, . . Instagram, Facebook,
2023) analysis and 'alternatlve SDG 4, SDG 9, SDG 17 Twitter/X
metrics)
. . . Exploratory study Facebook, Twitter/X,
F:g;de)n skd & Topinkova (big data and network SDG 4, Ssl]))(é% SDG 16, YouTube, Instagram,
3 analysis) 7 LinkedIn
Comparative case
Carballeda Camacho & study with mixed
Ruiz del Olmo (2022) methodology (content SDG 4, SDG 9, SDG 17 Instagram
analysis)
Quantitative study with
Hou et al. (2022) social network analysis SDG 4, SDG 9, SDG 16, Twitter/X
o SDG 17
and text mining
(Continua)
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. Social network(s)
Studies Type of study Related SDG(s) analysed
Exploratory study with
Tur-Vides et al. (2018)  quantitative and content  SDG 4, SDG 9, SDG 17 Twitter/X
analysis
Case study with
Ojeda-Serna & Garcia- mixed methodology SDG 4, SDG 10, SDG 16, YouTube
Ruiz (2022) (quantitative and SDG 17
qualitative)
Raias Fernandez et al Theoretical-reflexive
J ) study with documentary  SDG 4, SDG 9, SDG 17 YouTube, Instagram
(2022) .
analysis
Qualitative study with SDG
. . 4,SDG 10, SDG 16,  Facebook, Instagram,
Costa et al. (2021) narrative and mapping SDG 17 YouTube
approach
Fernandez-Diaz et al. Mixed §tudy gpre/ Post  gpg 4, SDG 12, SDG 13,
questionnaires and Instagram
(2021) . . SDG 17
didactic proposal)
Mixed study
Denia (2020) (computational and SDG 4, SDG 16, SDG 17 Twitter/X
qualitative analysis)
Exploratory and
Hayes et al. (2020) descriptive study with SDG 4, 8DG 9, SDG 12, TikTok
survey SDG 17

Ruiz-Corbella et al.
(2020)

Quantitative descriptive
study (empirical data
analysis)

SDG 4, SDG 9, SDG 16,
SDG 17

Facebook, Twitter,
YouTube and
Instagram, although it
focuses on academic
Blogs (Aula Magna 2.0),

Vizcaino-Verd et al.
(2020)

Mixed study (video
analysis)

SDG 4, SDG 9, SDG 17

YouTube

Denia (2021)

Theoretical and
documentary review

SDG 4, SDG 9, SDG 17

Twitter/X

Conde-Caballero et al.
(2019)

Mixed study based on
case study (quantitative
and qualitative
with surveys and
implementation)

SDG 3, SDG 4, SDG 9,
SDG 17

Blogs, Twitter

Loizzo et al. (2019)

Qualitative case
study with network
observation

SDG 4, SDG 9, SDG 17

Twitter/X

Maggio et al. (2018)

Quantitative,
bibliometric and
correlational study

SDG 3, SDG 4, SDG o,
SDG 17

Twitter/X, Mendeley,
Blogs

Campos Freire et al.
(2014)

Mixed study. Case study
with network analysis
and metrics.

SDG 4, SDG 9, SDG 16,
SDG 17

ResearchGate,
Academia.edu,
Facebook, Twitter/X,
YouTube

Magalhaes (2015)

Qualitative. Case study
with documentary
analysis

SDG 4, SDG 9, SDG 17

Facebook

Revista Espanola de Educaciéon Comparada. ISSN 2174-5382
nam. 49, pp. 150-175
doi:10.5944/reec.49.2026.45664

161


http://dx.doi.org/10.5944/reec.49.2026.45664

Dieter Reynaldo Fuentes Cancell; Odiel Estrada Molina; Ménica Gutiérrez Ortega

3.2. Predominant approaches and methodologies and their contribution

Significant methodological diversity emerged, reflecting the emerging and transdiscipli-
nary nature of university science outreach research in DSNs. For the purposes of this
review, we classified the studies into five main approaches: quantitative, qualitative,
mixed, reflexive-theoretical, and literature reviews. In this classification, quantitative
designs—whether descriptive, correlational, or exploratory—use exclusively numerical
data collection and analysis methods. Mixed designs combine quantitative and quali-
tative instruments, regardless of whether one approach predominates. This distinction
allowed us to differentiate, for example, an exploratory quantitative study based solely
on questionnaires from a mixed study that integrates questionnaires with interviews or
qualitative content analysis.Quantitative approaches employ surveys, statistical analysis
and digital metrics to measure faculty participation in DSN and to analyse their percep-
tions of science outreach as part of their professional work (Estrada Molina & Fuentes-
Cancell, 2024; Eizmendi-Iraola & Pena-Fernandez, 2023; Gutiérrez-Sanchez et al, 2023;
Hayes et al., 2020; Hou et al., 2022; Lundgren et al., 2024; Maggio et al., 2018; Martinez-
Sanz et al., 2023; Phan et al., 2024; Raudenska & Topinkova, 2023; Ruiz-Corbella et al.,
2020; Singh et al., 2024; Tur-Vines et al., 2018; Velarde-Camaqui et al., 2024).

Qualitative studies explore teaching experiences, narratives and communicative
practices in digital environments (Almeida & Moreno-Rodriguez, 2024; Berezivska et
al., 2023; Costa et al, 2021; Farnese, 2023; Gil & Guallar, 2023; Kloppmann-Lambert &
Carter-Thomas, 2024; Loizzo et al., 2019; Magalhaes, 2015; Munoz-Gallego et al., 2024;
Sancho-Ortiz, 2024; Tejedor et al., 2025).

Mixed approaches combine content analysis, interviews, surveys and DSNs metrics,
allowing for a triangulation of data that deepens the understanding of the phenomenon
(see, for example, Carballeda Camacho & Ruiz del Olmo, 2022; Lopez et al., 2024; Ojeda-
Serna & Garcia-Ruiz, 2022; Rezende & Drumond, 2023; Said-Hung et al., 2024).

Five studies adopt a theoretical-reflexive approach, developing conceptual analyses
on the social role of the university as a promoter of open knowledge and scientific literacy
(Denia, 2021; Loureiro Cardoso et al., 2024; Rajas Fernandez et al., 2022; Rodriguez
Munoz & Socorro Castro, 2024; Timpka, 2024).

Finally, two studies correspond to literature reviews (documentary, integrative or
scoping), which allow us to map trends, consolidate emerging practices and build com-
mon theoretical frameworks (Ataide Malcher et al., 2025; Martin Neira et al., 2023).

Taken together, this methodological diversity allows for a broad understanding of the
phenomenon and reinforces the idea that digital science outreach is a strategic way for
universities to strengthen their social role in the 21st century.

3.3. DSNs most used by university faculty for science outreach and open
access to knowledge

The studies analyse 13 DSNs, five of which are the most widely used: Twitter/X, Facebook,
Instagram, YouTube and TikTok.

Twitter/X stands out as the most widely used platform due to its microblogging
format, ideal for sharing academic publications, events and educational resources, and
for fostering dialogue between science and citizens (Campos Freire et al, 2014; Denia,
2020, 2021; Tejedor et al., 2025; Said-Hung et al., 2024; Gil & Guallar, 2023; Almeida
& Moreno-Rodriguez, 2024; Loizzo et al., 2019; Rezende & Drumond, 2023; Tur-Vifies
et al., 2018).

Revista Esparfiola de Educacién Comparada. ISSN 2174-5382

nam. 49, pp. 150-175 162
doi:10.5944/reec.49.2026.45664


http://dx.doi.org/10.5944/reec.49.2026.45664

University Faculty’s Media Competencies and Science Outreach: A Systematic Review of the use of Social
Media and its Alignment with the 2030 Agenda

Facebook appears as an institutional channel to disseminate scientific news, teach-
ing resources and campaigns aimed at different audiences (Campos Freire et al., 2014;
Tejedor et al., 2025; Rezende & Drumond, 2023; Said-Hung et al., 2024; Rodriguez
Munoz & Socorro Castro, 2024; Almeida & Moreno-Rodriguez, 2024; Costa et al., 2021;
Gutiérrez-Sanchez et al., 2023; Phan et al., 2024).

Instagram is valued for its visual appeal and proximity to young audiences, through
the use of infographics, short videos and content adapted to the digital culture (Carballeda
Camacho & Ruiz del Olmo, 2022; Fernandez-Diaz et al., 2021; Rezende & Drumond,
2023; Gutiérrez-Sanchez et al., 2023; Costa et al., 2021; Almeida & Moreno-Rodriguez,
2024; Rajas Fernandez et al., 2022).

YouTube offers a space for more extensive audiovisual dissemination content, such
as interviews, training capsules and conferences (Tejedor et al., 2025; Rajas Ferndndez
et al., 2022; Ojeda-Serna & Garcia-Ruiz, 2022; Gil & Guallar, 2023; Campos Freire et al.,
2014; Rodriguez Mufioz & Socorro Castro, 2024; Costa et al., 2021).

TikTok emerges as an innovative network for outreach with brief, creative and emo-
tional styles, seeking to attract non-specialised audiences (Martinez-Sanz et al., 2023;
Martin Neira et al., 2023; Munoz-Gallego et al., 2024; Hayes et al., 2020; Almeida &
Moreno-Rodriguez, 2024).

Other platforms, although less frequent, also appear in the corpus: LinkedIn (5 stud-
ies), ResearchGate and academic blogs (4 each), WhatsApp and Academia.edu (2), as
well as Telegram, Mastodon and BlueSky with only one mention.

In summary, university faculty use a diverse ecosystem of DSNs to disseminate sci-
ence, alternating between institutional and personal strategies, and moving from tradi-
tional platforms to more visual, participatory and accessible formats.

Recommendations for training university faculty in the strategic and ethical use of
DSN with a commitment to human rights and sustainability

Nine of the 46 studies make explicit recommendations for the training of university
faculty in the strategic and ethical use of DSNs for science outreach purposes, consistent
with human rights and sustainability (Costa et al, 2021; Vizcaino-Verdu et al., 2020;
Estrada Molina & Fuentes-Cancell, 2024; Ruiz-Corbella et al., 2020; Fernandez-Diaz
et al., 2021; Rajas Fernandez et al., 2022; Almeida & Moreno-Rodriguez, 2024; Phan et
al., 2024; Farnese, 2023). These studies agree on the need to integrate media and digital
competences not only as technical skills, but also as critical capacities to communicate
science in an inclusive, participatory and socially engaged way.

The recommendations cover critical digital literacy, mastery of visual and audiovisual
language, the use of open licences, and the adaptation of content to diverse audiences,
taking into account inequalities of access, digital vulnerability and cultural diversity. It also
underlines the importance of pedagogical training that allows teachers to use DSN as a tool
for knowledge transfer, strengthening institutional commitment to the 2030 Agenda.

In addition to these studies that make explicit recommendations, a significant part of
the reviewed corpus provides substantive elements that allow us to infer key media com-
petences in university teacher training. Although these studies do not directly address
faculty training, they do offer relevant information on dissemination practices in DSNs,
the type of content shared, the communicative strategies used, or the role of platforms
in the university-society relationship. These contributions allow to identify competences
such as mastery of digital language, interaction with diverse audiences, the use of visual
resources (aesthetics) and the ethical and ideological orientation of the discourse, in line
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with the dimensions proposed by Ferrés and Piscitelli (2012). They can also be aligned
with the Digital Teaching Competence Framework 2.2 (INTEF, 2022), especially in the
areas of communication, digital content creation and professional engagement. This
evidence justifies the need to integrate science outreach as a transversal competence in
teacher education, based on critical media literacy and an ethical commitment to equita-
ble access to knowledge.

3.4.Digital science outreach, SDGs and university commitmentto sustainable
development

The analysis of the studies reveals a close link between university-driven digital science
outreach practices and various SDGs, showing an orientation towards social, ethical,
and educational goals. SDG 4 (Quality Education) appears in all 46 articles reviewed. Its
presence was inferred from the thematic focus, objectives, and content of the studies—
rather than always from explicit citations—given its alignment with university efforts to
improve access to scientific knowledge, promote lifelong learning, and foster a critical
and well-informed citizenry.Furthermore, SDG 17 (Partnerships for achieving the goals)
stands out as a cross-cutting theme, as science outreach in DSNs is conceived as a col-
laborative strategy involving faculty, scientific communities, educational institutions,
the media and digital audiences, thus strengthening the links between science and soci-
ety through open knowledge transfer and citizen participation.

Other SDGs also have significant linkages. SDG 9 (Industry, innovation and infra-
structure) appears in 33 studies, associated with the innovative use of digital technolo-
gies, the creation of accessible audiovisual formats and the development of virtual infra-
structures for science communication. SDG 16 (Peace, justice and strong institutions),
identified in 19 studies, is linked to the promotion of the right to accurate information,
scientific transparency and the strengthening of educational institutions committed to
democratic values and human rights. To a lesser extent, connections with SDG 3 (Health
and well-being) are observed in 6 studies, SDG 10 (Reducing inequalities) in 5, SDG 5
(Gender equality) in 4, and, to a lesser extent, with SDG 13, SDG 12, SDG 15 and SDG 11.

In addition, the analysis of code co-occurrences carried out using ATLAS.ti shows spe-
cific relationships between DSNs platforms and certain SDGs. Facebook and Twitter/X
are highly associated with SDG 4 and SDG 17, while TikTok and YouTube are mainly
linked to SDG 9 and also SDG 4, suggesting a strategic diversification in the use of digital
platforms to contribute to different targets of the 2030 Agenda.

These findings confirm that university science outreach in DSNs is not limited to the
dissemination of knowledge, but is configured as a strategic tool to advance multiple
dimensions of social sustainability, thus reinforcing the commitment of universities to
their social responsibility and their active role in the transformation of societies.

Figure 4 shows the distribution of the coded fragments linking the main DSNs ana-
lysed with the SDGs identified in the studies reviewed. This representation allows visual-
ising the patterns of association between platforms and sustainability goals, highlighting
the prominence of certain SDGs in university science dissemination through DSNs.
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Figure 4. Association between DSNs and SDGs in the studies analysed.

Figure 5 summarises the relationship flows between the DSNs used, the SDGs
addressed and the predominant types of study in the corpus analysed. This visualisation
facilitates the understanding of research dynamics and shows how the choice of certain
platforms and methodological approaches affects contributions to sustainable develop-
ment from higher education.
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Figure 5. Interrelationships between DSNs, SDGs and types of study.
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4. Discussion

Before discussing the research questions, it is worth highlighting two key trends: the sus-
tained growth of scientific production on science outreach in DSNs since 2020 and the
formation of thematic clusters around institutional communication, engagement, open
science and the social role of the university. These elements link science outreach with
sustainability, human rights and the social commitment of higher education.

4.1. Q1. Analysis of the findings in the light of the sustainability framework,
human rights and Agenda 2030

The methodological diversity observed in the studies reviewed reflects the inherent com-
plexity of the phenomenon of science outreach in DSNs. This plurality not only allows
us to analyse communicative practices from a descriptive or technical perspective, but
also enables a deeper understanding of their pedagogical, social and ethical implications.

Qualitative approaches have captured with particular richness the experiential
dimension of outreach processes, especially through the analysis of teachers’ narratives,
social representations and expressive strategies. These studies underline the role of uni-
versity professors as mediators between academic knowledge and citizens, reaffirming
their social responsibility in the generation of an accessible and socially committed sci-
entific culture.

In turn, quantitative and mixed approaches have been fundamental to measure
the degree of institutional and teaching appropriation of these practices, as well as to
highlight gaps in the strategic use of DSN. The adoption of methodological triangulation
strategies has also favoured the evaluation of the impact of scientific dissemination in
terms of interaction, citizen participation and democratisation of academic knowledge.

Finally, the theoretical studies and systematic reviews analysed contribute to posi-
tioning science outreach as a transversal axis in the university commitment to the 2030
Agenda, considering that 90.5% of the studies (38 out of 46) focus on the field of higher
education. From this perspective, the methodologies used not only make it possible
to investigate an emerging communicative phenomenon, but also reveal the degree to
which universities assume their mission to actively contribute to social sustainability,
equity and the promotion of human rights through practices of openness, collaboration
and transfer of scientific knowledge.

4.2. Q2. The use of DSNs for science outreach

The analysis of the most widely used DSNs in the studies reviewed shows a clear evolu-
tion in the ways of communicating science from the university environment. Platforms
such as Twitter/X and Facebook, used for academic dissemination, now coexist with
TikTok and Instagram, which promote participation and open access to knowledge.

The intensive use of Twitter/X as a microblogging tool reflects its consolidation as a
privileged space for science outreach in real time, favouring direct interaction between
researchers, students and civil society. For its part, Facebook maintains a relevant role
as an institutional communication channel, especially in Latin American contexts, where
it reinforces its usefulness in strategies for the social transfer of academic knowledge.

The emergence of more visual networks such as Instagram and TikTok also signals
a significant change in scientific narratives and in the relationship between professors
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and digital audiences. These platforms allow for more accessible, emotional and creative
formats, which not only amplify the reach of scientific literacy, but also promote a more
inclusive and pluralistic knowledge culture.

Taken together, this picture confirms that DSNs not only expand the technical pos-
sibilities of science outreach, but also transform the ways in which universities exercise
their social responsibility. The choice of certain platforms, and the modes of interaction
adopted in them, involve pedagogical, ethical and political decisions that have a direct
impact on information equity, the right to knowledge and the formation of a critical citi-
zenship, fully in line with the principles of the 2030 Agenda and the SDGs.

4.3. Q3. Teacher training in the face of the challenge of digital dissemination

The results show that the training of university faculty in the strategic and ethical use of
DSNs for scientific dissemination is still in its infancy, although it is increasingly neces-
sary. Although only some of the studies reviewed offer explicit training recommenda-
tions, the body of evidence indicates that these competences should be understood from
an integral perspective that goes beyond the mere technical dimension, encompassing
ethical, communicative and social aspects.

In this sense, the studies that directly address teacher training coincide in highlight-
ing the importance of incorporating content related to critical digital literacy, the design
of accessible narratives, communication ethics and knowledge of regulatory frameworks
related to open science and copyright into training programmes.

In a complementary way, a significant proportion of studies - although not specifi-
cally focused on training - provide relevant clues from communicative and media per-
spectives. These studies underline the need for teachers to develop educommunication
competences, such as those formulated by Ferrés and Piscitelli (2012), in dimensions
such as language, interaction, aesthetics and ideology. They also insist on the importance
of strengthening the digital teaching competences set out in the Framework of Reference
for Digital Teaching Competence 2.2 (INTEF, 2022).

Overall, training university facluty in these competences is essential for them to be
able to play a critical mediating role between academic knowledge and citizens, promot-
ing scientific dissemination geared towards the common good, social justice and equita-
ble access to knowledge. This perspective, fully in line with the principles of human rights
and the commitments set out in the SDGs, reinforces the strategic role of the university
as an agent of social transformation in the digital era.

4.4. Q.4 Digital dissemination as an institutional commitment to sustainable
development

The results obtained show that science outreach in DSNs constitutes a strategic educa-
tional practice to advance the fulfilment of multiple SDGs, especially in the university
context. The universal link with SDG 4 (Quality education) and SDG 17 (Partnerships for
achieving the goals) confirms that these practices not only broaden democratic access
to scientific knowledge, but also promote active collaboration between university, soci-
ety and digital communities, reinforcing the role of higher education institutions as key
agents of social transformation.

The significant presence of SDG 9 (Industry, innovation and infrastructure) highlights
the capacity of DSNs to generate more innovative learning and communication environ-
ments, while the link with SDG 16 (Peace, justice and strong institutions) underlines
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their potential to strengthen democratic values and ensure citizens’ right to accurate,
pluralistic and accessible scientific information. These findings ratify the university’s
commitment not only as a generator of knowledge, but also as an institution responsible
for promoting sustainable development, social justice and the formation of a critical and
committed citizenry.

From this perspective, digital science outreach is configured as a concrete and stra-
tegic way of university social responsibility, fully aligned with the principles of the 2030
Agenda and with the mission of building more informed, participatory and inclusive
societies in the context of sustainable development.

4.5. Critical approaches to digital science outreach in universities

The results obtained allow us to draw a broad and articulated picture of the role of DSNs
in university science outreach, as well as their implications for sustainability, teacher
training and human rights. Overall, the findings are in line with recent studies that point
to the potential of these platforms to democratise scientific knowledge, break down insti-
tutional barriers and generate spaces for dialogue between science and society (Lo et al.,
2020; Perryman & Clements, 2019; Vizcaino-Verdd et al., 2020).

In relation to methodological approaches, the tendency to adopt qualitative and
mixed designs is confirmed, as occurs in other emerging fields where it is necessary to
capture the complexity of social and cultural practices in digital environments. This coin-
cidence with previous reviews (Tur-Vines et al., 2018) reinforces the need to employ
triangulated methodologies that combine discursive analysis, digital metrics and peda-
gogical perspectives. However, there is a paucity of longitudinal or comparative studies,
which limits the ability to assess the sustained impact of these practices on academic
culture or student learning.

Regarding the use of DSNs, the results are congruent with previous research that posi-
tions Twitter/X as the most used platform for academic outreach, followed by Facebook
and, more recently, Instagram and TikTok (Velarde-Camaqui et al., 2024). However,
this study adds value by identifying not only the frequency of use, but also the narrative
forms and expressive strategies that characterise these practices, as well as their align-
ment with values of accessibility, participation and equity.

In terms of teacher training, there is a significant gap in empirical studies that sys-
tematically address teacher preparation for digital science outreach. Although some
research offers specific recommendations, this study shows that most of the communica-
tive and media approaches are not yet translated into concrete curricular or institutional
proposals. This training gap represents a key opportunity for universities to strengthen
their commitment to open science and to the development of critical media and digital
competences, such as those proposed by Ferrés and Piscitelli (2012) and the Framework
of Reference for Digital Teaching Competence 2.2 (INTEF, 2022).

This study provides a strategic look at the potential of scientific dissemination in
DSNs as a tool for institutional transformation and social engagement, systematically
making visible how higher education can contribute to the SDGs through concrete and
responsible communication practices. By integrating the perspective of media literacy,
critical analysis of the SDGs and the 2030 Agenda, this research provides a solid basis
for future research, teacher training programmes and university policies for inclusive,
sustainable and transformative science outreach.
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4.6. Implications of the study

This study offers a comprehensive approach to the relationship between science outreach
practices in DSNs and contribution to the SDGs, evidencing the strategic role of these
platforms in strengthening university social responsibility. The results suggest that the
intentional use of networks such as Twitter/X, Instagram and TikTok not only broadens
access to knowledge, but also reinforces institutional commitment to quality education,
innovation and the building of partnerships for sustainable development.

Furthermore, the methodological diversity observed shows the need to foster critical
digital competences and advanced communication skills in teachers, aimed at a more
inclusive, accessible and coherent scientific dissemination in line with the principles of
the 2030 Agenda. Overall, the findings highlight the importance of incorporating digital
science outreach as a cross-cutting component in teacher training strategies and in the
social responsibility policies of higher education institutions.

4.7. Limitations and future lines of research

This study, based on the analysis of 46 research studies from databases such as WoS,
Scopus and Dialnet, in Spanish, English and Portuguese, offers a representative overview
of the field, although it has some limitations. The heterogeneity of approaches and theo-
retical frameworks makes it difficult to systematically compare the results, and there is a
lack of longitudinal, comparative studies between regions and specific studies on teacher
training in digital science outreach.

As future lines, it is proposed to extend the analysis to other databases and languages,
to incorporate DSNs analysis techniques that delve deeper into the patterns of dissemi-
nation in higher education and to develop research that assesses the impact of these
practices on teacher training and critical citizenship, in line with the 2030 Agenda and
the SDGs.

5. Conclusions
Scientific conclusions

This systematic review confirms the strategic role of DSNs in university science outreach,
promoting knowledge democratisation, fostering citizen participation, and reinforcing
institutional commitment to the SDGs—particularly Goals 4 and 17. The wide meth-
odological diversity observed reflects the field’s complexity and transdisciplinary scope.
Although faculty training in this area remains limited, the analysed studies consistently
identify key competencies for effective digital science outreach: media literacy, commu-
nication ethics, digital critical thinking, and narrative adaptation.

Normative and institutional proposals

These findings suggest that universities should integrate these competencies into fac-
ulty development programmes and recognise digital science outreach as a core profes-
sional skill. Embedding this capacity within institutional policies on social responsibility,
sustainability, and human rights would enhance the transformative potential of higher
education in the digital environment. Operationally, this could involve including digital
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science outreach competencies in academic promotion criteria, allocating institutional
resources for training, and fostering cross-departmental initiatives to align outreach
with the SDGs.
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