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Abstract The pandemic caused by COVID-19 has
profound consequences on social, economic and cultural
life worldwide, and is affecting, throughout the world, the
regular functioning of educational institutions at all levels,
with their temporary shutdown and the impossibility of
face-to-face classes. This study aims to add to the analysis
of the implications of this context in the reformulation of
education shaped by the digital. To fulfill this goal, the
authors carried out a document collection, and also
mobilized their experience in the research and teaching of
this topic. It is concluded that these unforeseen
circumstances may be a key moment of opportunity for
reformulating teaching, with the implementation,
development and dissemination among teachers and
students of digital technologies in shaping a society that is,
itself, increasingly digital, notably Society 5.0. To this end,
and as main implications, the agents of the educational
process, teachers and students, due to their traits and
various reasons, will have to prepare for student-centered
learning through the intentional and sensible mobilization
of digital technologies in a complex process, in which each
agent will be, ultimately, a critical content creator with
enhanced digital literacy. In the contemporary digital
society, the school needs to reinvent itself, which is even
more pressing with the Covid-19 pandemic. Aspects such
as training, internet access infrastructure, hardware and
software, digital literacy, and students and academics’
teaching and learning strategies are essential. The school
offers, thus, a critical contribution to social cohesion and
social equity through digital inclusion in education for

sustainable development.
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1. Introduction
The pandemic caused by COVID-19 (Severe Acute
Respiratory Syndrome Coronavirus 2, SARS-CoV-2) had
and will continue to have profound implications at the
global level, with the difficulty of predicting, with some
degree of certainty, its repercussions and future
consequences. Several countries have been adopting
measures to mitigate the impact of the epidemic. Among
these measures, we highlight (1) social distancing
(especially the immediate isolation of people with
symptoms, the suspension of mass meetings, social
distancing in the workplace and schools shutdown); (ii)
citizens’ awareness of the severity of SARS-CoV-2; (iii)
the prevention and control of COVID-19 in hospitals and
other healthcare facilities; (iv) training of all healthcare
facilities’ staff; (v) rationalization of the use of limited
resources; and (vi) creation and implementation of
surveillance systems to detect cases and assess the
transmission of the virus among populations [1].
Some of these containment measures, social isolation
and confinement in the context of the fight against the
spread of the coronavirus also focused on the area of
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education. These measures include, among others, the
suspension of face-to-face classes and student tutorial
support. These activities, previously carried out mostly in
person, began to be developed via the Internet, in a context
in which digital, as well as classes broadcasted through
television, became the only means of interaction between
teachers and students [1]. This challenge of living and
coexisting, at least for several months, with a contingent
situation caused by COVID-19, can also be viewed as
shaping the need for adaptation, but – and especially – as
opportunities and new challenges for educational
institutions.
In a context in which the pandemic caused by
COVID-19 has had profound consequences on social,
economic and cultural life worldwide, in an increasingly
digital society [2,3], with the announced Society 5.0 based
on digital being a paradigmatic example [4,5], the
schooling dimension has also been affected in its normal
functioning [6,7,8,9,10,11,12].
In this paper, we advocate that these conditions can be a
critical moment of opportunity for the reformulation of
higher education, with the implementation, development
and dissemination, among teachers and students, of digital
technologies, enabling personal and social development in
a sustainable society [13].
Digital competences are also vital for sustainable
development [14]. Cantabrana, Minguell, and Tedesco [15]
(p. 44) maintain that “education has a prominent role in
promoting inclusion and social integration and helping
citizens to develop the competences they need to access,
record, edit, publish and share online content
autonomously, judiciously and responsibly”.
For this analysis of the potential relationship between the
COVID-19 pandemic and the promotion of digital
competences in education, we will analyze the
improvement of digital competences in education, focusing
on the following topics: (i) school culture; (ii) digital
competences; and (iii) promotion of digital literacy through
education. The paper closes with the main conclusions
from the research.

2. Improvement of Digital
Competences in Education
2.1. School Culture
School organizations are extremely complex because
they deal with individuals and aim at their
education/training [16,17,18,19,20], and the specific
organizational culture is a key feature to consider in the
functioning and potential educational change in the
organizational context [21,22,23,24]. Ozcan and Ozturk
[25] (p. 46) sum up organizational culture and its
consequences in the organization as follows:
“Organizational culture is known to have an impact
on both how employees respond to change as well as
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the level of their resistance to it. Under circumstances
of change, managers must demonstrate openness to
novelty and work out ways to get through their teams’
phases of resistance to change. Every organization
owns a culture unique to itself. Made up of written or
unwritten rules, beliefs and values, the organizational
culture brings together individuals of differing
opinions, beliefs, and values around a shared goal
and thus helps the organization attain its goals”.
In terms of school culture, it is a distinctive feature of
each school, that is, all schools have a culture of their own.
School culture may be defined as the set of “stable,
underlying social meanings that shape beliefs and behavior
over time” [26] (p. 8). It is a complex concept that entails
backgrounds, traditions and rituals that are part of and
shape the institution’s history.
Strong school culture has numerous advantages, such as
fostering performance and success, promoting the
motivation of teaching and non-teaching staff, as well as
students’ and encouraging all the institutional actors to
identify with the institution [27]. This is, thus, a key
concept in the success of the school as an organization,
having always underlying the sense of community.
2.2. Digital Competences
The digital competence – or digital literacy – is pivotal
in contemporary social digitalization and should be
promoted at all educational levels. It entails the capacity of
using digital technology in fostering conscious civic
participation in multiple dimensions [13,28,29,30], and
sustainability is one of these dimensions [31].
The literature offers several definitions of the capacity to
mobilize the digital [32,33]. One of these definitions
advocates that the Digital Competence “required when
using ICT [Information and Communications Technology]
and digital media to perform tasks; solve problems;
communicate; manage information; collaborate; create and
share content; and build knowledge effectively” [34] (pp. 3
and 4). This implies the ability to use digital technology,
but consciously and critically [33]. The digital competence
encompasses the ability to use, both as a consumer and as a
content creator, digital technology, both in public and
private life [13,28,35,36,37].
The need for digital competences is central to shaping
the participation of individuals from different conditions in
social, age, gender and even disability terms in this society
[13,38]. In the teaching-learning process across the entire
educational system, there is a lack of digital competences,
which is an obstacle to learning and attaining these same
competences based on the use of technologies and
e-learning [39] and it is, potentially, a critical element in
reducing the digital divide [9,15,39].
In the report Promoting Effective Digital-Age Learning,
Kampylis et al. [38] advocate the relevance of being a
European reference framework that allows comparability
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to be used across all European Member States in the
educational arena. Thus, the European Framework for
Digitally-Competent
Educational
Organisations
(DigCompOrg) seeks to be a trans-national systemic
approach for European organizations to assess their digital
capacity. This framework is composed of seven key
elements and fifteen inter-related sub-elements that are
common to all educational sectors across the Member

States (Figure 1).
Gomez Zermeño [40] argues that the presence of the
Internet is unavoidable in contemporary life. Some authors
even speak of a digital society, for example, “Society 5.0”:
a super-smart society. Society 5.0 emerges as a result of a
technological revolution, which will have effects in all
spheres of citizens’ lives [41].

Source: Kampylis et al. [41] (p. 5).
Figure 1. European Reference Framework for Digitally-Competent Educational Organizations
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In their work released in 2020, on the topic of digital
earth challenges and future trends, van Genderen et al. [42]
offer insights on new opportunities and future trends in
digital earth, and propose new technology trends, such as
IoT,
Blockchain,
Virtual
Reality/Augmented,
Reality/Mixed Reality, Artificial Intelligence (AI),
Hyper-Connectivity, 5G, Fog/Edge Computing, Progress
in Computing and Microelectronics, and In-memory
Computing.
The development of digital competences, such as
creativity
and
innovation;
communication
and
collaboration; research and information handling; critical
thinking; digital citizenship; and informational literacy
[43], may, hence, also add to the learning of a culture of
sustainability [3].
The concept of sustainability has gone through several
stages [31,44,45] and encompasses the economic, social
and environmental dimensions [46,47,48,49]. In a
sustainable society, citizens are expected to develop eight
key competences, detailed in Table 1.
The digitalization process that runs through
contemporary society [50] is translated, for example, into
Society 5.0, which involves developing the potential of the
individual-digital technology relationship in the
Table 1.

development of sustainability, culminating in a smart
society [4,5] that may foster a “smart education” [51].
According to Sá and Serpa [14], UNESCO [52,53]
advocates the critical importance of education in
promoting and developing both Sustainable Development
Goals (SDGs) and individual sustainability competences.
In this context, SDG4 (quality education) takes on special
relevance “for the achievement of sustainable development,
and Education for Sustainable Development is particularly
needed because it empowers learners to make informed
decisions and act responsibly for environmental integrity,
economic viability and a just society, for present and future
generations” [53] (p. 63).
UNESCO [52,53] sustains that education is vital in
fostering SDGs and sustainability competences. In
particular, education is paramount in attaining sustainable
development, and Education for Sustainable Development
(ESD) is particularly needed, inasmuch that it enables
students to make informed decisions and have responsible
actions in terms of environmental integrity, economic
viability and fair society, both for present and future
generations [54]. Furthermore, it may foster a more active
learning process in the part of the student [40].

Eight key competences for sustainability.

The ability to recognize and understand relationships; to analyze complex systems; to think of how systems are embedded within different
domains and different scales; and to deal with uncertainty.
Anticipatory competence, which includes the ability to “understand and evaluate multiple futures – possible, probable and desirable.
Normative competence, which relates to the ability to “understand and reflect on the norms and values that underlie one’s actions; and to
negotiate sustainability values, principles, goals, and targets, in a context of conflicts of interests and trade-offs, uncertain knowledge and
contradictions”.
Strategic competence, that is, the ability to “collectively develop and implement innovative actions that further sustainability at the local
level and further afield”.
Collaboration, i.e., the ability to “learn from others; to understand and respect the needs, perspectives and actions of others (empathy); to
understand, relate to and be sensitive to others (empathic leadership); to deal with conflicts in a group; and to facilitate collaborative and
participatory problem solving”.
Critical thinking competence, which involves the ability to “question norms, practices and opinions; to reflect on own one’s values,
perceptions and actions; and to take a position in the sustainability discourse”.
Self-awareness, which entails the need to “reflect on one’s own role in the local community and (global) society; to continually evaluate and
further motivate one’s actions; and to deal with one’s feelings and desires”.
Integrated problem-solving competence, i.e., the “overarching ability to apply different problem-solving frameworks to complex
sustainability problems and develop viable, inclusive and equitable solution options that promote sustainable development, integrating the
above mentioned competences”.
Source: Adapted from UNESCO [53] (p. 10).
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2.3. Fostering Digital Literacy through Education
School culture will have to change more quickly in the
path towards fostering education that, by mobilizing digital
competences as a consumer but also as a content creator,
adopts student-centered learning [6,31,55,56] in a logic of
participatory action-research [57].
Digital literacy itself is critical [28] as a skill to mobilize
competences in the selection, apprehension and use of
information that comes digitally through the Internet.
However, there are inequalities regarding a school based
on the digital virtual [58].
In the specific context of the COVID-19 pandemic, has
called for school closures all around the world, with the
associated impacts on millions of students. National
governments tried to mitigate the consequences of school
lockdown by developing online learning programs and
distant education, but this has negatively affected
disadvantaged children and youth, as not all have access to
digital technologies. Furthermore, the care and supervision
schools provide moved on to parents, with the consequent
social-economic burden and the fact that many students
were left unsupervised as their parents had to go to work
[59]. In view of this scenario, “School closure measures

should consider epidemiological evidence and avoid
exacerbating inequities, providing learning without digital
technologies, childcare alternatives, and health care,
including nutritional programmes [sic]” [59] (p. e644).
These inequalities call into question the formal principle of
equality in access and school path [60].
Zhang, Wang, Yang, and Wang [61] offer a good
example of a very well presented program, an emergency
policy initiative launched by the Chinese government
called “Suspending Classes without Stopping Learning”.
However, the authors warn of the various and serious
challenges associated with this program, such as the online
teaching infrastructure, the ability and experience of
teachers, the information gap, the complex environment at
home.
The authors [61] provide a set of suggestions on this
process and how to improve it. Table 2 presents a summary
of these suggestions.
This has, naturally, implications in terms of the national
policies. Zhang et al. [61] put forth these implications and
offer suggestions for the educational policies to be
developed and enhanced in practice (Table 3).

Table 2. Suggestions to improve the promotion of digital literacy through education (“Suspending Classes without Stopping Learning” program)
1
2
3

Public emergency management is led and coordinated by the government and widely participated in by schools, enterprises and the
general public.
There have been many efforts by the government and society to predict problems that may arise in the process of policy implementation
and to search for corresponding solutions.
Despite the encouragement for local authorities and schools to adapt measures to local conditions (e.g. the slogan of “one school,
multiple policies”), this is difficult to address under time constraints, due to disparity in teacher quality and education resources across
schools, and a lack of mature and detailed plans for large-scale online education in emergency times.

4

It is difficult to predict the duration of the emergency, creating a great challenge for educational activities.

5

“Suspending Classes Without Stopping Learning” is arguably an experiment in large-scale online education. The experiment
demonstrates big differences between, and the irreplaceability of, online and offline education.

Source: Adapted from Zhang et al. [61] (pp. 4-5).
Table 3. Implications and suggestions of the program “Suspending Classes without Stopping Learning”
1
2
3
4
5

The government should further promote the construction of the educational information superhighway, and test its functions, as well as
assess whether it can meet the demand for online teaching in times of emergency.
To equip teachers with standardized home-based teaching equipment across the country, especially with standardized electronic
devices to meet the needs of online teaching and individual tutoring in the home environment. Students’ need for basic learning
equipment should also be considered.
To provide systematic training for teachers. Arguably the use of online platforms for high-quality teaching is an inevitable trend in the
Internet era.
To support and call for research into online education, at a national level, to enlighten approaches to effective online education. In
addition, to encourage and support social organizations and schools to play their roles fully is also of paramount importance.
One of the most pressing current tasks is to conduct in-depth investigations into online education, especially concerning student
support.

Source: Adapted from Zhang et al. [61] (p. 5).
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Interdisciplinarity is vital in this process [31,62]. On the
one hand, curriculum design has to involve numerous
stakeholders, such as educational leaders, academics,
students and employers, among others. On the other hand,
“To continue sustainability education through linear
models is to limit students’ abilities to make connections,
establish relationships, communicate their work and truly
understand the complexity of sustainability” [6] (p. 31).
Interdisciplinarity is, then, vital in this process, in which
different stakeholders intervene [6,31,62].
Zhu and Liu [63], applying their vision to the Chinese
context – as well as other authors – deem essential, among
others:

to provide for open educational platforms that allow
students and teachers to access high-quality learning
tools;

to carry out quantitative and qualitative research and
assess current models of online teaching-learning
processes;

to develop in teachers the ability to carry out for
online teaching and in the non-teaching staff the
ability to support teachers and online systems;

to encourage cooperation between universities,
national and international organizations, the public
and private sectors, civil society and other
stakeholders, with the purpose of fostering
high-quality online learning;

to allocate investments and funds to distant learning
to invest in modern technology;

to arrange for flexible learning sessions,
accommodating targeted students time schedules;

to arrange for online exams to distant learning the
students;

to start or improve the existing educational TV
channels and broadcast programs for 24 hours a day,
to increase the learner’s flexibility to learn;

to digitalize all the libraries and made all the books
available on the Internet to all stakeholders.

3. Conclusions
In the contemporary digital society, the school needs to
reinvent itself, which is even more pressing with the
Covid-19 pandemic [63]. Aspects such as training, internet
access infrastructure, hardware and software, digital
literacy, and students and academics’ teaching and learning
strategies are essential in this shift. The cultural diversity of
schools and other educational institutions takes on a
fundamental role. As Putri, Mirzania, and Hartanto [64] (p.
51) argue,
“This is the responsibility of a leader in determining
the shared culture that will be believed and applied by
each member of the organization. A leader who is
responsible for an organization that accommodates
cross-cultural employees is expected to be able to
manage that diversity well”.
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The school offers, thus, a critical contribution to social
cohesion and social equity through digital inclusion in
education for sustainable development. The benefits of
digitalization for sustainable development are undeniable,
and only those countries and systems that fully embrace an
education that fosters digital competences will equip their
citizens with the competences needed for them to thrive
and succeed both in the personal and professional spheres.
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