TENDENCIAS en la Como citar:

Martinez, N. Sanchez, K. y Neira, J. (2025). Challenges and

L] ® r
Inuestl,ga,cwn opportunities in education.En Chirinos, Y. Ramirez, A. Godinez,

R. Barbera, N. y Rojas, D. (2025). (Eds.), Tendencias en la

Uniue rsttaria Investigacion Universitaria. Una vision desde Latinoamérica.

ey < — Vol. XXVIII. Fondo Editorial Universitario Servando Garcés
Una vision desde Latinoamérica DOIL: https://doi.org/10.47212/tendencias2025vol.xxviii.7

CAPITULO VI

CHALLENGES AND OPPORTUNITIES IN EDUCATION

https://doi.org/10.47212/tendencias2025vol.xxviii.7

Natalia Martinez—Rojas

Universidad de La Salle, Bogotd- Colombia E-mail: namartinez@unisalle.edu.co, ORCID: https://
orcid.org/0000-0002-5668-6772

Karla Yohana Sanchez-Mojica

Fundacion de  Estudios  Superiores Comfanorte = FESC  Cucuta - Colombia, E-mail:
karlayohanal 6@gmail.com, ORCID: https://orcid.org/0000-0003-3164-4725

José Alejandro Neira Diaz

Universidad de La Salle, Bogota- Colombia E-mail: joneira@lasalle.edu.co, ORCID: https://orcid.org/0000
-0002-4503-6301

Abstract

This study analyzes the challenges and opportunities of higher education in regional and rural contexts in Latin
America, based on an international discussion held in a metaverse environment. The research is framed within a
qualitative, exploratory, and descriptive approach, with the participation of experts from six Latin American
countries. Concepts such as learning ecosystems, connectivism, disruptive innovation, and equitable access to
education are addressed. The results reveal gaps in technological infrastructure, connectivity, and curricular
relevance, as well as strategic opportunities linked to the incorporation of adapted technologies, teacher training,
and inter-institutional partnerships. The conclusion is that strengthening education in these regions requires
coherent public policies, investment in infrastructure, and innovative pedagogical methodologies.

Keywords: digital divides, connectivism, learning ecosystems, rural education, innovation, metaverse.

RETOS Y OPORTUNIDADES EN LA EDUCACION

Resumen

Este estudio analiza los desafios y las oportunidades de la educacion superior en contextos regionales y rurales de
América Latina, a partir de una discusion internacional en un entorno metaverso. La investigacion se enmarca en
un enfoque cualitativo, exploratorio y descriptivo, con la participacion de expertos de seis paises
latinoamericanos. Se abordan conceptos como ecosistemas de aprendizaje, conectivismo, innovacion disruptiva y
acceso equitativo a la educacion. Los resultados revelan brechas en infraestructura tecnologica, conectividad y
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pertinencia curricular, asi como oportunidades estratégicas vinculadas a la incorporaciéon de tecnologias
adaptadas, la formacion docente y las alianzas interinstitucionales. La conclusion es que el fortalecimiento de
la educacion en estas regiones requiere politicas publicas coherentes, inversion en infraestructura y
metodologias pedagogicas innovadoras.

Palabras clave: Brechas digitales, conectivismo, ecosistemas de aprendizaje, educacion rural, innovacion,
metaverso.

Introduction

The contemporary educational landscape is undergoing a process of ongoing transformation, driven by
technological advances, changing social dynamics, and the new demands of the global environment. In this
context, theoretical and practical models are emerging that rethink teaching and learning approaches, including
learning ecosystems, connectivism, disruptive innovation, and strategies aimed at ensuring equitable access to

education.

Learning ecosystems are complex, interconnected, and constantly evolving environments where people,
content, technologies, and contexts converge to facilitate learning. As evidenced by the focus group analysis,
these ecosystems promote a comprehensive view that recognizes formal, informal, social, and personalized
learning (Motz & Rodés, 2013). Unlike approaches focused exclusively on institutions, the learning ecosystem
is built from a learner-centered perspective. In this sense, Garcia-Holgado and Garcia-Penalvo (2017) point out
that these environments do not depend solely on technological platforms, but also on the interaction between

actors, resources, digital tools, and contextual factors, such as organizational culture and educational policies.

In line with this view, Chang and Guet (2011) propose a biological analogy to describe learning ecosystems
in terms of biodiversity (diversity of actors), habitat (educational context), and digital species (technological
content and services), thus strengthening their adaptability. Likewise, Garcia-Holgado and Garcia-Pefialvo
(2013) emphasize that technological ecosystems require an open and flexible architecture that allows for their
sustainable evolution, favoring the construction of inclusive, adaptive, and personalized environments in

multiple educational contexts.

For its part, connectivism, formulated by Siemens (2004) and expanded by Downes (2005), maintains that
knowledge does not reside exclusively in the individual, but in a distributed network of information nodes.
This theory integrates principles of complexity, chaos, self-organization, and networks, and conceives learning

as a process of connection with diverse sources, both human and digital. From this perspective, learning

97



TENDENCIAS enla

Investigacion

3 3 3 CHALLENGES AND OPPORTUNITIES IN EDUCATION
Universitaria o : B P B
Una vision desde Latinoamérica Natalia Martinez—Rojas, Karla Yohana Sanchez-Mojica, José Alejandro Neira Diaz

develops through interaction with digital systems, virtual platforms, and social networks, where the student
becomes an active node that constructs and redistributes knowledge (Delgado et al., 2019). This approach
breaks with traditional theories such as behaviorism or constructivism and presents learning as a social,

dynamic, and emergent construction (Pabon, 2014; Gutiérrez, 2012).

Recent research, such as that by Dominguez-Medina et al. (2020); Mendoza et al. (2021), shows that
connectivism has been key in the design of innovative educational environments, especially following the rise
of online education during and after the pandemic. These environments are characterized by their
decentralization, adaptability, and collaborative nature. Similarly, De la Cruz and Ilich (2021) argue that
connectivism allows us to face the challenges of contemporary education by fostering autonomy, critical
thinking, and self-actualization, essential skills in the digital context. Along the same lines, Tumino and
Bournissen (2016) point out that this approach promotes competency-based teaching based on collective

intelligence.

In parallel, the concept of disruptive innovation, introduced by Christensen et al. (2006), describes how
alternative technologies or models initially emerge in marginal spaces and, over time, transform the dominant
structure. In the field of education, this theory facilitates understanding how new methodologies and
technological tools are redefining teaching-learning processes. Unlike incremental innovation, disruptive
innovation involves a radical change that modifies not only the resources used but also the very conception of
education. Its implications include the transition from a teacher-centered model to a student-centered one,

favoring more active, personalized, and contextualized processes.

Bartolomé (2011) exemplifies this transformation with the use of learning networks, augmented reality,
massive open online courses (MOOCs), and other immersive environments that expand access to education.
Similarly et al. (2016) emphasize that these innovations enable collaborative, transdisciplinary, and

autonomous learning, thus responding to the demands of the 21st century.

When considering these approaches from the perspective of equitable access and digital divides, equity
emerges as a fundamental objective and a structural challenge in Latin America, particularly in the countries
studied. According to UNESCO (2023), ensuring quality education requires overcoming social, economic,
cultural, and technological barriers that affect the most vulnerable populations, such as rural communities,

indigenous peoples, people with disabilities, and women living in poverty.

Consequently, educational innovation strategies must address gaps in connectivity, infrastructure, and

teacher training as determining factors. The implementation of technologies adapted to local contexts, the
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reuse of technological equipment, and the development of disconnected environments are among the
alternatives explored to expand access to education (UNESCO, 2020). Furthermore, building alliances between
universities, governments, and social organizations is essential to foster relevant and sustainable educational
models that respond to the specific needs of each region. This collaborative approach constitutes a pillar for
consolidating transformative education capable of effectively impacting regions historically marginalized by

the traditional system.

The objective of this study is to analyze the main challenges and strategic opportunities facing higher
education in regional and rural contexts in Latin America through an international academic discussion
conducted in a metaverse environment. The research seeks to generate evidence that supports decision-making
in educational institutions and contributes to the design of more inclusive, innovative, and context-sensitive
educational models. The expected impact of this study is to provide guidelines for strengthening educational
ecosystems, promoting digital equity, and fostering inter-institutional collaboration. These contributions aim to
support the transformation of higher education into a more accessible, flexible, and sustainable system capable

of responding to the needs of historically underserved regions.
Theoretical foundation
Learning ecosystem

A learning ecosystem is defined as an open, interconnected, and constantly evolving system in which
multiple components converge: people, content, technologies, contexts, and strategies. Unlike approaches
focused solely on institutional or formal aspects, this model promotes a holistic, learner-centered approach that
also recognizes informal, social, and personalized learning ( Motz & Rodés , 2013). Garcia-Holgado & Garcia
-Pefialvo (2017) highlight that a learning ecosystem is not limited to the use of educational platforms but is
built from the relationship between actors (teachers, students, mentors), resources (digital and printed
materials), technologies (LMS , AR/ VR, social networks) and contextual factors such as organizational culture
or educational policies. This perspective allows for greater flexibility, adaptability and sustainability of
educational processes, especially in changing contexts or with structural limitations, as occurs in many rural

areas.
Key components of a learning ecosystem

Various authors have identified the essential elements that make up an effective learning ecosystem (Garcia-

Holgado & Garcia-Penalvo, 2013; Chang & Guet, 2017):
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. People: Includes all actors involved in the process: students, teachers, experts, communities of practice.
. Content: Includes digital and print resources, virtual libraries, articles, simulations, among others.

. Technology: Platforms such as LMS (Moodle, Blackboard), LCMS, AR/ VR environments, tracking

systems, and collaborative tools.

. Culture: Refers to the values, norms and beliefs that shape the educational environment and the

disposition to learning.
. Strategy: It relates to instructional design, learning planning, evaluation and quality assurance.

To these elements, Chang & Guet (cited by Motz & Rodés, 2013) add a metaphorical classification inspired
by biology: learning communities (biodiversity), digital species (educational services and content), and habitat

conditions (contextual factors such as educational policies or access to infrastructure).
Connectivism

Connectivism has emerged as a learning theory relevant to addressing the challenges of the information age.
Initially proposed by George Siemens (2004) and expanded by Stephen Downes (2005), this theory argues that
learning does not reside solely in the individual but rather results from interaction with knowledge networks
distributed across multiple technological and social environments. Connectivism is articulated on the basis of
theories such as complexity, chaos, self-organization, and networks (Siemens, 2004), and posits that learning
occurs through the creation of meaningful connections between information nodes, which may be people,

documents, digital platforms, organizations, or data storage systems.

Distributed learning is an essential principle of connectivism: knowledge is found not only in humans, but
also in technological devices, knowledge management systems, and social networks (Delgado et al., 2019). In
this context, academic social networks have become key mechanisms for expanding knowledge dissemination,

enhancing academic visibility, and strengthening institutional reputation (Ramirez et al., 2024).

The studies by Dominguez-Medina et al. (2020); Mendoza et al. (2021) highlight how connectivism has
been key in the development of new pedagogical models based on connectivity, especially since the expansion
of digital technologies during and after the pandemic. These authors analyze how e-learning platforms, social
networks, and virtual communities are becoming dynamic, decentralized, and personalized learning
environments. Likewise, Pabon (2014); Gutiérrez (2012) point out that connectivism introduces an
epistemological break with traditional learning theories (behaviorism, cognitivism, and constructivism) by
proposing a new conception of knowledge as emergent, collective, adaptable, and nonlinear. From this
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perspective, learning is no longer an individual or sequential process, but rather a continuous and social

construction facilitated by technology.

The work of De la Cruz & Bailon (2021) also emphasizes that connectivism allows us to address the
challenges of current education, especially in contexts where access to knowledge is ubiquitous. These authors
emphasize that online learning fosters autonomy, critical thinking, and self-actualization, fundamental values

for training in digital and civic skills.

Finally, research such as that by Tumino & Bournissen (2016); Bartolomé (2011) contributes to
consolidating connectivism as an alternative educational paradigm, especially in competency-based teaching
and collaborative learning. Their studies demonstrate how virtual environments and collective intelligence are

positioned as pillars of new ways of teaching and learning.
Disruptive Innovation in Education

The theory of disruptive innovation, initially proposed by Clayton Christensen, describes how novel
technologies or models initially emerge in niches that are unattractive to dominant market players, but over
time redefine the rules of the game, displacing traditional solutions (Christensen et al., 2006). In the
educational context, this concept has been adopted to analyze how new forms of teaching and learning are
transforming traditional structures and practices, with the aim of responding more effectively to the demands
of the 21st century. Disruptive innovation in education is not limited to the introduction of new technologies; it
involves a profound transformation in the way the educational process is conceived, organized, and carried out.
Instead of following a model centered on the teacher as a transmitter of knowledge, this approach is oriented

toward the student, promoting more active, personalized, and meaningful learning.

Christensen argues that disruptive innovations in education often begin in peripheral contexts or with
populations traditionally underserved by the system and then expand and modify the dominant structure. This
shift involves the adoption of flexible models, the intensive use of learning technologies, and the design of

educational experiences focused on the development of transferable competencies and skills.
Among the main characteristics of disruptive innovation in education are:

. Student-centered approach: The goal is to respond to individual needs, rhythms, and learning styles,

enabling more personalized learning paths.

. Intensive use of technology: Digital platforms, artificial intelligence, virtual reality, and other tools

enable immersive, collaborative, and accessible experiences.
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. Active and collaborative learning: Active student participation is encouraged through methodologies

such as Project-Based Learning ( PBL ), debates, challenges and cooperative activities.

. Flexibility in learning: Space-time barriers are broken down through asynchronous formats, remote

access, and multiple teaching modalities.

. Promoting 21st-century skills: Critical thinking, creativity, collaboration, effective communication, and

digital literacy become fundamental pillars of the educational process.

Some practical examples of disruptive innovation include:

. Gamification of learning to increase motivation and retention.

. Peer learning, which promotes a collective construction of knowledge.

. Online education and virtual environments, which expand access and diversify learning experiences.

. Hybrid and personalized models that combine digital resources with in-person experiences and adapt to

the student's pace.
Methodology

This study employs a qualitative approach, providing a fresh and natural perspective on the phenomena
studied, as well as greater analytical flexibility (Nieves et al., 2024). It is exploratory-descriptive, aimed at
identifying the main challenges and opportunities for higher education in regional and rural contexts in Latin
America. Data collection was carried out through a panel of experts in an international debate format,
conducted in an immersive virtual environment (metaverse), with the participation of academic representatives

from six Latin American countries.
Participants

The discussion involved 7 experts from universities across Colombia, Peru, Brazil, Bolivia, Nicaragua, and
Costa Rica. Participants included deans, PhDs, researchers, and academic leaders with recognized experience

in engineering, virtual education, public policy, and regional development.

Figure 1 illustrates the geographic distribution of the participating experts, highlighting the diversity of
regional perspectives represented in the discussion. This distribution strengthens the analytical scope of the
study by incorporating experiences from multiple educational and socio-territorial contexts across Latin

America.
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Figure 1.

Geographic location map of the discussion participants
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Source: own elaboration (2025).
Design and justification of the instrumen

The discussion was conceived as a methodological strategy for academic dialogue, the purpose of which
was to foster collective reflection on the current state of higher education in regional and rural settings. Its
design began with a preliminary documentary review focusing on aspects such as technological infrastructure,
educational quality, and territorial gaps. This review highlighted issues such as the lack of connectivity, the
low coverage of higher education in non-urban areas, and the limited relevance of academic programs to the

realities of the region.

Based on these findings, the academic event International Metaverse Discussion: Challenges and
Opportunities for Education in the Region"was structured, led by the Software Engineering Program at the
University of La Salle Colombia. Academic representatives from Lasallian and allied institutions in Latin
America with experience in areas such as virtual education, technology, engineering, and public policy were
invited. The event was held synchronously, using a metaverse platform that facilitated an immersive

experience for participants.

103



TENDENCIAS enla

Investigacion

3 3 3 CHALLENGES AND OPPORTUNITIES IN EDUCATION
Universitaria o : B P B
Una vision desde Latinoamérica Natalia Martinez—Rojas, Karla Yohana Sanchez-Mojica, José Alejandro Neira Diaz

Procedure and information collection

Before the discussion, the experts were asked to prepare a background document identifying the main
challenges and opportunities for education in their regions. These documents allowed for an initial
systematization exercise, which identified common and divergent elements among the contexts analyzed.
Based on these documents, the following guiding questions were developed, which guided the discussion

during the event:

. What initiatives should educational institutions take to foster effective partnerships between universities,

the state, and society?

. How would you apply immersive education (AR, VR , LMS | etc.) in rural areas, and what would be the

infrastructure, technology and human talent needs?

. How can academia contribute to improving education in rural areas, given the lack of technological

resources and connectivity?

. How can the relevance of academic programs be validated in the face of the work contexts and needs of

each region?
Type of study

The research was conducted using a qualitative, exploratory, and descriptive approach, aimed at
understanding the perceptions, experiences, and proposals of higher education experts from regional and rural
contexts in Latin America. This type of study allowed for the identification of trends, challenges, and
opportunities without attempting to establish causal relationships, but rather to deepen our understanding of the

observed phenomenon.

A non-experimental, cross-sectional design was adopted, based on an international discussion in a
metaverse environment; this facilitated real-time interaction among participants, preserving a context of
collaboration and openness to the exchange of ideas. Participants were selected through purposive sampling,
prioritizing professionals with proven experience in educational innovation and working in areas with digital

and social gaps.

The central technique was the academic discussion, structured around a thematic guide that addressed four
main themes: learning ecosystems, connectivism, disruptive innovation, and equitable access to education. The
discussions were recorded via audio and video within the virtual environment. The material was subsequently
fully transcribed for analysis.
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Data analysis was conducted using content analysis, employing open coding to identify emerging categories
and subcategories. These categories were then refined through axial coding, which allowed for the
establishment of relationships and conceptual patterns among the data. The validity of the findings was
ensured through methodological triangulation, comparing the results with relevant scientific literature and
institutional documents. Academic peer review was also conducted to ensure the coherence, consistency, and

relevance of the conclusions obtained.
Results

This section presents the main findings derived from the qualitative analysis of the international discussion.
The results are organized into two major categories: challenges that limit the development of higher education
in regional and rural contexts, and strategic opportunities that may guide institutional and policy-level
transformation. These findings reflect converging perspectives among experts and reveal structural conditions

that continue to shape educational inequality across Latin America.
Equitable access to education: challenges and opportunities

Ensuring equitable access to quality education is a central commitment to achieving Sustainable
Development Goal 4 (UNESCO, 2020). Equity in this area requires the elimination of structural, social,
cultural, economic, and technological barriers that limit the full participation of historically excluded
populations, including rural communities, Indigenous peoples, persons with disabilities, women living in

poverty, and migrant populations (UNESCO, 2023).
Main challenges identified

The identification of these challenges resulted from the content analysis of the discussion transcripts and the
background documents prepared by the experts. Through open coding, recurrent themes were detected, while

axial coding enabled the grouping of these themes into broader structural categories.

. Presence of gaps in technological infrastructure that generate inequalities in access to and use of

information and communication technologies.

. Limited connectivity in remote areas, which negatively impacts learning and the quality of educational
processes.
. Insufficient availability of academic and technological resources with global reach, reducing

competitiveness and training opportunities.
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Student migration to capital cities in search of better educational opportunities, leading to a drain on

human capital in their regions of origin.
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Table 1.
Challenges of higher education in Latin America
Category Subcategory Opportunity
Key Opportunities Immersive Learning Expansion of interactive and experiential education
Environments
Global Access Connection to international academic content

Collaborative Spaces

Learning without geographic limitations

Inclusion Participation of diverse student populations
Educational Quality Improvement of teaching and learning processes
Teaching-Learning Faculty Roles Redefinition of teaching roles in digital environments

Processes

Emerging Technologies

Integration of innovative pedagogical tools

Skills Development

Promotion of creativity and critical thinking

Digital Competencies

Strengthening technological skills

Collaboration

Collective knowledge construction

Current Trends

Personalized Learning

Adaptive and student-centered education

Virtual Models

Growth of hybrid and online education

Artificial Intelligence

Use of intelligent systems in learning

Internationalization

Expansion of global academic collaboration

Data Use

Data-driven decision-making

106



TENDENCIAS enla
Investigacion
Universitaria

Una vision desde Latinoamérica

CHALLENGES AND OPPORTUNITIES IN EDUCATION

Natalia Martinez—Rojas, Karla Yohana Sanchez-Mojica, José Alejandro Neira Diaz

Development of new digital tools

Expansion of technological capabilities

Experiential learning through virtual environments

Technological Educational Platforms

Innovation Digital Literacy
Simulation
Gamification

Increased engagement through game-based strategies

Research and Educational Projects

Creation of innovative academic initiatives

Development Quality Focus

Research aimed at improving education

Model Evaluation

Assessment of emerging pedagogical models

Academic Networks

Strengthening research communities

Inclusion and Geographic Barriers

Reduction of spatial limitations

Accessibility Access to Education Increased participation in higher education
Flexible Pathways Adaptable learning trajectories
Equity Opportunities for underserved populations
Student Skills Digital Skills Preparation for technology-rich environments
Development Virtual Work Readiness for digital labor markets
Autonomy Development of self-directed learning
Collaboration Strengthening teamwork skills

Lifelong Learning

Continuous professional development

Source: own elaboration (2025).

Figure 2 and Table 1 present a summary and expansion of the most relevant challenges, allowing us to

visualize not only the enumeration of the problems identified, but also the interrelations between them and the

impact they have on educational quality and territorial equity.

Strategic opportunities

Despite the identified limitations, several strategic opportunities were identified that can guide educational

development in the regions. Among the most notable are:

. Implementation of technologies adapted to the specificities and needs of each regional context.

. Establishing partnerships between universities, the state, and the private sector, aimed at strengthening

infrastructure and designing effective access policies.

. Teacher training as a central axis for the transformation of pedagogical practices.

. Incorporating disruptive methodologies, such as immersive education, simulators, and virtual

environments, that foster innovative and contextualized learning experiences.

Figure 4 and Table 2 illustrate, in a complementary manner, the opportunities identified in the study. The
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first figure presents a general summary of the proposed lines of action, while the second organizes these
opportunities into key areas, such as pedagogical innovation, infrastructure investment, and territorial
engagement. Together, these visual resources facilitate understanding of both structural challenges and
possible paths for improvement, constituting a solid basis for the design of policies and strategies adapted to
regional realities. The implementation of these actions requires a medium- and long-term vision, supported by
coherent public policies that promote digital equity and teacher training as fundamental pillars of the

transformation of the education system.

Figure 4.

Strategic opportunities to improve education in regions

Political Comprehensive Public and private
reforms training and sector alliances
entrepreneurship
Use of
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r : . Inclusion of
= \ vulnerable

groups
Table 2.
Synthesis of Challenges in Higher Education
Dimension Main Challenges Identified
Access to Technology Connectivity gaps, digital infrastructure limitations, unequal access
Teacher Training Need for immersive training, resistance to pedagogical change
Educational Infrastructure Poor institutional conditions, limited resources
Digital Literacy Low digital skills, barriers in rural communities

Educational Quality Inequality in education, rigid curricula

Alignment with Labor Market Gap between academic training and industry needs

Regional Disparities Resource allocation issues, teacher preparation gaps, technological
barriers

Conclusion
This study analyzed the challenges and opportunities shaping higher education in regional and rural contexts
in Latin America, identifying structural gaps related to technological infrastructure, connectivity, curricular
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relevance, and territorial inequality. In alignment with the research objective, the findings demonstrate that
strengthening learning ecosystems through adapted technologies, teacher training, and inter-institutional
collaboration can significantly contribute to reducing educational disparities.

The study also highlights that disruptive innovation and connectivism approaches provide a conceptual
and practical foundation for transitioning toward more flexible, student-centered educational models.
However, their successful implementation depends on coherent public policies, sustained investment, and
governance mechanisms that ensure long-term impact. Ultimately, transforming higher education in
underserved regions requires moving beyond technological adoption toward systemic change — one that
integrates pedagogical innovation, social inclusion, and contextual responsiveness as core principles of

educational development.
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