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In a highly digitized society, digital technologies are frequently discussed as the main
catalyst for educational change (Sancho, 2010). If this premise is not new, it gained
increasing relevance during the pandemic context. Here, institutions were drastically
confronted with the existence of several different ways to access knowledge, that triggered
the reflection about pedagogical innovation, towards a student-centered, global,

purpose-oriented learning process (Zhao, 2020).

The present work aims to explore how digital media and technology can foster the change of
educational practices. Therefore, it will explore the current trends and paths in the field of
digital training and digital media-based learning. It will also briefly approach attitudes and
beliefs that can act as drivers and barriers to such change, providing an evidence-based

discussion on the affordances and constraints of 21st-century pedagogical approaches.

Current Trends and Paths in Digital Training and Learning

Digital training and learning strategies are now seen as feasible alternatives, either by fully
supporting educational approaches or by complementing traditional methods. These
alternatives are considered as tending to have lower costs for students, decreasing the time
to complete courses and programs, through flexibility and ubiquitous access, including
mobile devices, fostering engagement, and effectiveness (Joosten, Lee-McCarthy, Harness,
& Paulus, 2020).

Adaptive Learning. As above-mentioned, modern education capitalizes on digital
technologies to build student-centered learning solutions, that support personalized
trajectories in the educational process. Here, adaptive learning emerges as a pillar, based on

the systematic assessment of the achieved learning outcomes in relation to complex
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machine learning systems, and including as much as possible students’ specificities, and

their socioemotional profile (Xie, Chu, Hwang, & Wang, 2019).

Open Educational Resources. Open Educational Resources (OER) are not pedagogical
approaches per se, but rather a premise adopted in the dissemination of educational
materials, enhanced by the potentialities of digital technologies. These approaches consist
of “teaching, learning, and research materials in any medium, digital or otherwise, that reside
in the public domain or have been released under an open license that permits no-cost
access, use, adaptation and redistribution by others with no, or limited restrictions”
(UNESCO, 2012). OER policies are nowadays highly linked to Creative Commons licenses
(Imberman & Fiddler, 2019), and to the current priorities in citizen science, highly supported
by the United Nation’s 2030 Sustainable Development Agenda (Fritz et al., 2019).

Gamification and Game-based Learning. A game is "a system in which players engage in
an artificial conflict, defined by rules, that results in a quantifiable outcome" (Salen &
Zimmerman, 2003, p. 96). In the field of educational change, games have been
operationalized through two main possible paths: gamification or the use of game design
elements in non-gaming contexts (Deterding, Khaled, Nacke, Dixon, 2011); and game-based
learning, which implies the usage of games as actual learning environments (Plass, Homer,
& Kinzer, 2016). As a pedagogical strategy, both approaches capitalize on the value of play,
which allows humans to easily generate a repertoire of innovative behaviors, increasing
exploration and cooperation (Pellegrini, Dupuis, & Smith, 2007). As learning environments,
games are motivation inductors, through their ability to provide immediate and concrete
feedback of performance, balance optimal levels of challenge and frustration, and use failure

as a motivational tool for large-scale success (Granic, Lobel, & Engels, 2014).

Massive Open Online Courses. Massive open online courses (MOOCs) are one of the
most relevant trends in education in recent years. They can be defined as open access,
global, video-based instructional content, problem sets, and forums released through an
online platform, as a course for participants to enroll on (Baturay, 2015). Nowadays, MOOCs
are a very widespread resource, explored as facilitators for foundational changes in the

educational sector (Langen & van den Bosch, 2014), towards the democratization of
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knowledge, if the required digital access conditions are of course met (Moura, Souza, Neto,
& Viana, 2017).

Transmedia Strategies. Transmedia storytelling is a multimodal approach to present
multimedia narrative content, with nonlinear, participatory elements. This might include
printed materials, documents, apps, social media activities, games, audio, video, and/or
animated resources (Lamb, 2011). In education, transmedia is seen as particularly relevant
to foster students’ engagement, supporting an educational approach that matches their daily
life in a complex media world, through a narrative that is multifaceted and interactive.
Therefore, transmedia pedagogical content can frame “scale modes of social interaction

where the physical and virtual worlds interact” (Pence, 2011).

Blended Learning. The inclusion of digital technology-based tools into academic courses
introduces a new way to approach instructional goals, frequently called Blended Learning
(Delialioglu & Yildirim, 2007). In the field of Blended Learning, in recent years, three main
pedagogical paths have been explored: station rotation, where students rotate between
different learning methods, both online and face-to-face; flex model, with students moving on
their own among the delivery modalities; self-blended model, that is meant to assist
face-to-face teaching, with students learning one or more subjects online, with and online
teacher; and enriched virtual model, with students taking "traditional” offline classes, learning
the content and instructions by themselves, using online learning (Ayob, Halim, Zulkifli, Zaid,
& Mokhtar, 2020).

Virtual Reality. Virtual Reality (VR) environments consist of several computer-based
applications that support immersive, highly visual, 3D features, allowing the learner to look
about and navigate within a seemingly real world (Lioce et al., 2020). In the field of
education, VR’s conceptual approach consists of the support of learning processes by
framing concrete representations of abstract concepts in almost tangible ways (Winn, 1993).
More recent empirical research has also supported the potential of VR environments in the
promotion of collaborative problem-solving and higher-order thinking, through more

engaging activities for learners (Pellas, Kazanidis, Konstantinou, & Georgiou, 2017).
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Artificial Intelligence. Artificial Intelligence (Al) is often presented as part of other
educational strategies, as VR, adaptive learning, game-based learning, among others.
According to Chen, Chen, & Lin (2020), its applications in educational contexts can include:
assessment of students and schools (adaptive learning and personalized learning
approaches); grading and evaluation (image recognition, computer vision, prediction
systems); personalized intelligent teaching (data mining and learning analytics); smart
school (face recognition, speech recognition, virtual labs, hearing and sensing technologies);
or online/mobile remote education (edge computing, virtual personalized assistants, and
real-time analysis). Nevertheless, to actually support a sustainable and inclusive educational
change, Al has to be more than an engineering product, but instead a human-centered,
socially contextualized solution, co-created by different stakeholders (Porayska-Pomsta &
Rajendran, 2019).

Drivers and Barriers to Educational Change

Depending on the specific strategies one wants to adopt as drivers of educational change,
different promoting and risk factors can emerge. Therefore, planning one or several
simultaneous types of approach necessarily implies exploring its enhancing factors and
possible threats to its success. Moreover, educational systems are very complex,
challenging, and difficult to model, hindering the potential support to practitioners and
policymakers in the planning of evidence-based change-driven strategies (Lemke & Sabelli,
2008).

A potential path to foster sustainable educational change is to develop evidence-based or,
as often called, second-order educational change, while following specifically structured
frameworks to support the process, that includes a matching between the characteristics of
the measures to be implemented and according to methodological considerations. According
to the framework developed by Hubers (2020), In the case of media technology-based
educational change and if we consider, for example, the implementation of VR game-based

resources to enhance students’ performance, it would require:

- The definition of the constructs to be measured, operationalizing educator’s
involvement in the implementation of such resources;
- The definition of specific assessment methods and tools, with a specific emphasis on

multi-methods approaches;
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- The approaching of the causality chain between the adopted resources and the
obtained outcomes;
- The exploration of the changing process, specifically the conditions under which it

occurred.

Regarding barriers, one of the most common mistakes when analyzing media
technology-driven change is the premise that society’s digitalization is homogenous. This is
misleading if we consider that, during the COVID-19 pandemic, two in every three children
and young people aged 25 years or less do not have internet access at home. Even if these
numbers may not apply to Europe in general, they are still marked in Eastern Europe and
Central Asia, where the internet access rate is 59% for people aged between zero and 25
years old, with the remaining 41% without access in their homes (United Nations Children’s
Fund and International Telecommunication Union, 2020). If access is a necessary precursor
to participation in media, as well as in democratic civic structures (Carpentier, 2011),
fostering sustainable educational change in this field implies also access improvement and
democratization. Besides internet access, also media production resources are critical
issues for schools, particularly teaching personnel. The scarce existence of video cameras,
voice recorders, smartphones, and other media production tools not always supports the
creation of media content with pedagogical purposes and its use in the classroom (Hobbs &
Tuzel, 2015). This would be a pillar to support the production and use of media and
information, one of the key areas in UNESCO’s Media and Information Literacy Curriculum

for Teachers (Wilson, Grizzle, Tuazon, Akyempong, & Cheung, 2011).

Skills Development and Educational Change

Education targeted at the development of 21st Century Skills intends to promote skills like
critical thinking, non-routine problem solving, teamwork, and information fluency (Ananiadou
& Claro, 2009). Current conceptual models for 21st Century Skills are complex, including a
set of different, yet integrated dimensions. The so-called 3R’s - reading, writing, and
arithmetic, and other 21st century interdisciplinary themes, appear in the base of a set of
skills, that also include: life and career skills; learning and innovation skills - critical thinking,
communication, collaboration, creativity; information, media, and technology skills.
Transversely, the model is operationalized by different support systems: standards and
assessments; curriculum and instruction; professional development; and learning

environments (Partnership for 21st Century Learning, 2019).
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If 21st Century Skills include different information, media, and technology skills, the role of
media technology in educational change becomes even more clear. The effective citizens of
the future, whose personal development is based on the current educational system, must
be able to exhibit information literacy, media literacy, and Information, Communications, and
Technology (ICT) literacy skills, in a functional and critical manner (Partnership for 21st
Century Learning, 2019). Training such citizens implies, not only an educational system that
is directed to technology, but also driven through technology, emphasizing the role of media
usage, but also media creation training in it (Costa, Tyner, Henriques, & Sousa, 2018). This
premise is aligned with the notion that the future of media literacy needs to include the
promotion of action in addition to interpretation, as a way to answer the increasing role of
audience-generated content and the need for citizens’ active participation (Bulger & Davison,
2018).

Summary

The current societal context exhibits a very high media complexity. The personal and
professional development of efficient citizens must therefore take place in an educational
system with and for media technology. Recently, the COVID-19 pandemic highlighted the
possibilities offered by media technology to foster profound educational changes, supported
by different strategies, that can be implemented alone or in combination with each other.
This includes adaptive learning; OER; gamification and game-based learning; MOOCS;

transmedia strategies; blended learning; VR; and Al.

The implementation of such strategies implies the reflection o a set of barriers and
hindrances, emerging both from society-related contextual factors and the particular aspects
of each technology. Implementing media technology-driven educational strategies that
effectively support change must be carefully planned, through comprehensive frameworks
that map the needs of the different stakeholders, in a co-designed and person-centered
manner. It also requires a mindset that is as unbiased as possible, avoiding preconceived
ideas about media and technology access or related literacy skills. Also, these skills must be
addressed through media-based learning strategies themselves, that are driven both to
digital media usage and creation, as central to the personal and professional development of
effective citizens in a highly mediated society, where audience-generated, participatory

approaches are a pillar.
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