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Working towards the Sustainable Development
Goals: quality digital education during COVID-19
Abstract
The last few years have shown a clear commitment to digital. In the case of the educational
field, this new direction is being promoted by global objectives, such as the Sustainable Development Goals (SDG), specific legislation by each country, or technological progress itself. The Massive Open Online Courses (MOOC) can be a good interrelation of all of them, especially in view of
the arrival of the pandemic caused by the COVID-19. A digital proposal whose growth during the
second decade of the 21st century has been very significant, some reasons to consider are how it
favors lifelong learning and both synchronous and asynchronous teaching-learning methods. That
is why in this chapter we intend to provide a reflective analysis of the necessary rethinking of
education today and what the role of the MOOC can be in this new context.
Keywords: SDG, MOOC, COVID-19, digital proposal, learning.

Training needs in Higher Education
The technological development that has taken place in recent years has had
a more than obvious impact on society. From those more repetitive processes
to how social relations have changed, it is impossible not to state that new media such as Information and Communication Technologies (ICT) have changed
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society, as Carneiro, Toscano, and Díaz1 already stated more than a decade ago.
In these last twenty years, those of the 21st century, practically all areas have been
modified to a greater or lesser degree by technological advances. Two very obvious
cases are in the economic field, with the appearance of crypto money or mobile
banking applications, and in the social field, social networks are a reality that shows
the degree of implementation of ICTs, especially in the new generations2.
What exposes all this is that ICTs have caused a revolution, a change to
a new paradigm of constant technological change of which is not final. Since the
end of the 00s, in particular, new digital media have appeared whose social internalization has occurred almost instantaneously. The smartphones in Spain, to
cite specific data from a European country, are in figures that expose that already exceed three million since last 2019 according to the National Institute of
Statistics (INE)3. These statistics not only relate the impact of ICTs but also the
technological development itself: technology is developed, new technology is
assumed, new technology is consumed and technology is developed that surpasses the previous one. In other words, at present technology has a role that
goes far beyond facilitating daily life, but is inclined to complement it.
One of the areas in which all of the above can be progressively applied is
education. The approaches based on the incorporation of the ICTs have been
produced from the world, European or national organizations. From the world
structures, the Objectives of Sustainable Development (ODS) promoted by the
United Nations should be highlighted, which includes several of them associated
with education. We are not going to name all of them but those whose relation
to this subject matter. The objective number 4, entitled ‘Quality Education’, is
inevitably not related to the access and use of ICTs in educational contexts in
the 21st century. Although it is true that access to education is the main goal,
ICTs must also be considered as a tool whose benefit in education can be key
not only at present but in an eminently technological future in which knowing
how to adapt to the digital can be a necessity.
At the European level, the main project in which education and ICTs are intertwined is Horizon 2020. Its development was planned for six years, from 2014
to 2020, and it is an initiative based on economic investment towards researchoriented to the needs of the future. Although it has not yet been officially implemented, it is already considered a renewal that will last from 2021 to 2027.
1
2

3

R. Carneiro, J. Toscano, T. Díaz, Los desafíos de las TIC para el cambio educativo, Madrid 2000.
L. Eger, L. Tomczyk, M. Klement, M. Pisonova, G. Petrova, How do first year university students
use ICT in their leisure time and for learning purposes?, “International Journal of Cognitive Research in Science Engineering and Education – IJCRSEE”, VIII(II), 2020, pp. 35–52, doi:
10.5937/IJCRSEE2002035E.
Instituto Nacional de Estadística, Encuesta sobre equipamiento y uso de tecnologías de información y comunicación en los hogares, 2020 Retrieved from https://www.ine.es/dyngs/INEbase/es/operacion.htm?c=Estadistica_C&cid=1254736176741&menu=ultiDatos&idp=1254735576692
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In any case, Horizon 2020 is the top of a mountain oriented towards scientific
excellence, industrial leadership, social challenges, promoting participation, and
science by and for society. These ideas are translated into a European funding
service for those projects that can address any of these issues. Its association
with the educational and ICT field, as a social challenge, has already generated
direct research or on its bibliographic repercussions4.
In the national field, the specific example of Spain will be commented on.
This is a European country that in 2006, thanks to the Organic Law on Education
8/2006 (LOE), modified and bet on the interrelationship between ICT and education. This legislation included key aspects such as competence development.
It represented a significant change with respect to previous approaches, especially with regard to technology, since it incorporated Digital Competence (CD)
into the Spanish context. This meant the new direction that the school had to
take in relation to ICTs, which were gradually developing and appearing in educational contexts in a more evident way as was the case with presentations or
computers. The current legislation, the Organic Law for the Improvement of Educational Quality 8/2013 (LOMCE), maintains the relevance in the teachinglearning processes although as a whole it has a more conservative character.
In this last decade, this approach has been specially translated into the field of
educational research. This new conception of learning has meant the elaboration of
works that cover from the understanding of these learning indicators5 to the search
for an effective application. One step, that of the effective application, that derives
from some key steps as they are the search of the competitive reality6, the perspectives of the different educational agents7, or the study of new means8. It is complex
to be able to group the scientific production developed in these terms since it has
been very nourished, in fact, it is interesting to see how 20 years ago the lines of
educational-technological research could be grouped in three9.
4
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S. Abousahl, A. Bucalossi, V.E. Gran, M.M. Ramos, JRC in Euratom research and training programme – 2014-2020, “EPJ Nuclear Sciences & Technologies”, VI(XLV), 2020, doi:
10.1051/epjn/2019036.
R. García, A.P.D. Matos, A. Arenas, C. Ugalde, Media literacy in primary education. International
perspective of level of literacy competence, “Pixel-Bit-Revista de Medios y Educación”, 2020,
pp. 217–236, doi: 10.12795/pixelbit.74535.
M.D.M. Rodríguez, V.G. Méndez, A.M.R Martín, Informational literacy and digital competence
in teacher education, “Profesorado-Revista de curriculum y formación de profesorado”,
XXII(III), 2020, pp. 253-270. Doi: 10.30827/profesorado.v22i3.8001
M.A. Moreira, O.C. Romero, L.F. García, Primary and secondary education students’ perspectives on the school use of ICT, “Educatio Siglo XXI”, XXXVI(II), 2020, pp. 229–253, doi:
10.6018/j/333071.
J. González, M.C. Martí, M.G. Cervera, Inside a 3D simulation: realism, dramatism and challenge
in the development of students’ teacher digital competence, “Australasian Journal of Educational Technology”, XXXV(V), 2020, pp. 1–14, doi: 10.14742/ajet.3885.
M. Area, Bajo el efecto 2000. Líneas de investigación sobre Tecnología Educativa en España,
“Revista Interuniversitaria de Tecnología Educativa”, 0, 2020, pp. 98–113.
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Some of the most repeated, and most striking, results are those related to
the CD. This time the great difficulty lies in the fact that it is a complex competence to define and that it is natural based on technological development. The
2011 CD is not the same as that of 2020 nor will it be the same as that of 2030.
What it does highlight is that the methodologies supported by ICTs are increasingly present in the classroom, especially in higher education. This implies different reflections, as presented in different studies, which are: the preparation
of teachers to effectively apply ICTs10, especially with students with learning difficulties11 and teachers in training12, the role of ICTs in education and the digital
age13 or evaluation14.
The last decade has shown that ICTs, supported by initiatives ranging from
national to global, are increasingly considered to accompany and even replace
some teaching-learning processes. Two obvious repercussions of this are that
the training of teachers and future teachers must be consistent; it is not possible
to apply an unknown ICT. The CD, in view of the technological development, is
going to be very complex to define forever, but there is the possibility of betting
on lifelong learning to achieve greater functionality of ICTs incorporated into
education. The students change, the teachers change and the means change,
however, this does not imply resorting to future utopian approaches and avoiding betting on the present.

The Role of MOOCs in the 21st century Higher Education
The Covid-19 has meant a drastic spatial rupture in terms of the educational
process. The impossibility of carrying out the teaching-learning processes in
a physical way has implied a rapid rethinking of the technological state and education. Confinement, especially in European countries, has forced adaptation
10

11

12

13

14

E.L. Meneses & J.F. Cerero, Information and communication technologies and functional diveristy: knowledge and training of teachers in Navarra, “IJERI-International Journal of Educational
Research and Innovation”, XIV, 2020, pp. 59-75, doi: 10.46661/ijeri.4407.
J.A.L. Núñez, M.N.C. Soto, I.A. Díaz, C.R. Jiménez, Digital competence of teaching staff to attend
to students with learning difficulties. A theoretical review, “Revista Electrónica Interuniversitaria de Formación del Profesorado”, XXIII(II): 2020, pp. 143–154, doi: 10.6018/reifop.418171.
A.M. Rodríguez, A.F. Cabrera, A.J.M. Guerrero, Teaching digital competence for searching, selection, evaluation and storage of information, “Revista Interuniversitaria de Formación del
Profesorado – RIFOP”, XCIV, 2019, pp. 235–250.
V.L. Simo, D.C. Lagaron & C.S. Rodríguez, STEM education for and with digital era: the role of
digital tolos for the performance of scientific, engineering and mathematic practices, “RED-Revista de Educación a Distancia”, XX(LXII), 2020, doi: 10.6018/red.410011.
M.C. Rodríguez, F.F.O. Fernández, M.D.C. Chinchilla, E.C León, Design of an instrument for evaluating digital applications (Apps) that allow students to develop artistic competence, “PixelBit-Revista de medios y educación”, O, 2020, pp. 7–25, doi: 10.12795/pixelbit.74071.
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towards teaching that can only be developed digitally. This fact has led to different questions: how to readapt the educational system15, how to teach without
teaching in physical spaces16, what methodologies can be developed through
digital media17, and what technological resources can be used in a practical and
functional way18. A new global paradigm that, especially in the case of education
has meant adapting to a new paradigm organized on the basis of non-presence
or semi-presence.
One of the educational fields most historically linked to the incorporation of
ICTs is higher education, an institution that has had to adapt to an approach
clearly differentiated from that developed to date. In fact, there are annual publications, such as the 2020 EDUCAUSE Horizon Report19, which include perspectives on the incorporation of new ICTs in higher education. This information is
even more relevant today since the vast majority of universities have been opting for a face-to-face model. Therefore, the Covid-19 has meant that they have
had to rethink, in a very short period of time, all the new implications, new practices, and new approaches in terms of research that this pandemic entails20.
One of the most used tools, also before the arrival of the pandemic, has been
the Massive Open Online Courses (MOOC). This is a digital proposal whose adaptation to the educational context has occurred naturally, especially during the
last decade21. The pedagogical adaptation of the MOOC, unlike other technological means, is almost completely natural and allows for more traditional or more
active approaches22. In fact, its conceptual birth is considered to be in 2008
when the name MOOC was first coined and it was after the realization of an
15

16
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M.E. Osman, Global impact of COVID-19 on education Systems: the emergency remote teaching
at Sultan Qaboos University, “Journal of Education for Teaching” 2020. doi: 10.1080/
02607476.2020.1802583.
M. Robinson & L. Rusznyak, Learning to teach without school-based experience: conundrums
and possibilities in a South African context, “Journal of Education for Teaching” 2020. doi:
10.1080/02607476.2020.1800408
J. Yandell, Learning under lockdown: English teaching in the time of Covid-19, “Changing English-Studies in Culture and Education”, XXVII(III), 2020, pp. 262–269, doi: 10.1080/
1358684X.2020.1779029.
D. Mhlanga, T. Moloi, COVID-19 and the digital transformation of education: what are we learning on 4IR in South Africa?, “Education Sciences”, X(VII), 2020. doi: 10.3390/educsci10070180.
M. Brown, M. McCormack, J. Reeves, C. Brooks, S. Grajek, 2020 EDUCAUSE Horizon Report,
Teaching and Learning Edition, Louisville 2020.
S.G. Huber, C. Helm, Covid-19 and schooling: evaluation, assessment and accountability in
times of crises-reacting quickly to explore issues for policy, “Educational Assessment Evaluation
And Accountability”, XXXII(II), 2020, pp. 237–270, doi: 10.1007/s11092-020-09322-y.
Q. Zheng, L. Chen, D. Burgos, Construction of MOOC platforms in China, “Lecture Notes in Educational Technology”, 2018, pp. 43–83, doi: 10.1007/978-981-10-6586-6_5.
L.D. Niu, X. Chen, R. Xu, Quantitative analysis of the influence of learning resource scheduling
in MOOC mode on traditional education and teaching, “International Journal of Continuing Engineering Education and Life-Long Learning”, IXXX(I-II), 2019, pp. 21–32, doi: 10.1504/
IJCEELL.2019.099247.
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online course that was followed by 2300 students through the Internet23. And
its impact over the last decade has been such that, especially in higher education, its use is very common24 for several reasons.
The variability of MOOCs should be highlighted. Its very nature makes it easy to
be used to organize a single course, such as a single subject work, or to be considered as a digital manager of a complete course with all the subjects. In fact, it is very
familiar to see MOOCs used in non-formal training, such as free courses on the Internet, and it is not too much of a surprise that these platforms are a key medium
in universities like the University of Zaragoza. The adaptability of content is key, especially in a context like the current one in which face-to-face teaching is no longer
the core and many of these have to be exposed and worked on through digital.
Closely linked to the above, it is also necessary to highlight the capacity of
synchronous and asynchronous teaching of the MOOCs. The different media
they incorporate facilitate or can be structured, in such a way that the students
can develop their learning based on a defined schedule or that there is greater
amplitude. Through the MOOCs, s can manage sessions or simultaneous virtual
classes, which can be through applications such as Zoom or Jitsi, but also these
can be recorded and published on the platform to be seen when considered.
That is, the flexibility in the learning process can be as wide as you want. A fact
that is very positive, above all in a pandemic framework, but that also entails
great digital responsibility on the part of teachers25 and students26.
A fundamental factor must be commented on: access to MOOCs. Currently,
the digital site can be accessed from a computer, a laptop, a tablet, or through
the smartphone. This fact is key in the expansion of this type of educational approach since the requirements, such as access to the Internet or digital media,
are in most cases covered. Of course, the digital divide must also be taken into
account, but in general terms, MOOCs are shown to be a significantly accessible
channel. In fact, it is probably the maximum exponent of educational methodologies such as blended-learning (b-learning)27 or mobile-learning (m-learn23

24
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26
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A. Sánchez, M. Gisbert, F. Esteve, First-year college students’ digital competence, “INNOEDUCA-International Journal of Technology and Educational Innovation”, V(II), 2019, pp. 104–
113, doi: 10.24310/innoeduca.2019.v5i2.5598.
P. Fidalgo, J. Thormann, O. Kulyk, J.A. Lencastre, Student’s perceptions on distance education:
a multinational study, “International Journal of Educational Technology in Higher Education”,
XVII(I), 2020, doi: 10.1186/s41239-020-00194-2.
A. Napier, E. Hutner, J. Reich, Evaluating learning transfer from MOOCs to workplaces: a case
study from teacher education and launching innovation in schools, “RIED-Revista Iberoamericana de Educación a Distancia”, XXIII(II), 2020, pp. 45–64, doi: 10.5944/ried.23.2.26377.
X. Liu, X.W. Liu, W. Zhang, Diversities of learners’ interactions in different MOOC courses: how
these diversities affects communication in learning, “Computers & Education”, CLI, 2020. doi:
10.1016/j.compedu.2020.103873.
A.J.M. Guerrero, Bibliometric study of scientific production in the Web of Science: vocational
training and blended learning, “Pixel-Bit-Revista de Medios y Educación”, LXVI, 2019, pp. 149–
168, doi: 10.12795/pixelbit.2019.i56.08.
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ing)28, whose application is based precisely on online learning. And to this, we
must add that there are numerous MOOC platforms that are free, an aspect that
further supports their educational use.
All this can be framed within the global educational purposes, something
that can help understand how MOOCs can have a very important role not in the
present but in the future of education. In Spain, the MOOCs can take on capital
importance in a new context of educational semi-presence and the development of the CD. In other words, MOOCs can be a means and an objective of
competence development insofar as they can be a very suitable complement to
digital learning. At a European level, their importance in ICT within Horizon 2020
or Horizon 2027 can also be key, especially in a context where it is necessary to
resort to these means and what this means for the day-to-day life of society.

Discussion and conclusion
Once the growing role of ICTs in society has been exposed, especially in the
field of education, it is time to bring the ideas together. It is clear that ICTs have
arrived, are being incorporated into the daily routine, and will play a greater role
in the future. During the last decade, new supports have appeared such as tablets,
smartphones have been perfected and digital resources already have an almost
internalized presence, as it happens with social networks. The COVID-19 has drastically accelerated a technological-educational evolution that was already taking
place in some universities and was considered in a slightly more distant time
frame. Moreover, during the confinement, it has been possible to see how ICTs
have played a key role despite the fact that their improvement has not yet arrived.
In the specific case of the MOOCs, they have emerged as a great resource
that is neither specific nor local, but rather with possibilities that can promote
the development of the ODS. With regard to 'Gender Equality', objective number 5, MOOCs can help promote the reduction of an existing gender gap29. On
'Decent Work and Economic Growth', number 8, MOOCs can play an important
role in training and support for future job development. Industry, innovation,
and infrastructure', number 9, it is clear that the relationship between innovation and ICT will increase in the coming years and the CD should be taken into
account in the future30. Numbers 11 and 12, 'Sustainable cities and communi28

29

30

R. Soler, M. Mauri, P. Lafarga, A.J. Moreno, How to teach pre-service teachers to make a didactic program? The collaborative learning associated with mobiles devises, “Sustainability”,
XII(IX), 2020, pp. 37–55, doi: 10.03390/su12093755.
M.P. Prendes, P.A. García, I.M. Solano, Gender equality and ICT in the context of formal education: a systematic review, “Comunicar”, XXVIII(LXIII), 2020, pp. 9–20, doi: 10.3916/C63-2020-01.
A. Del Prete, J.C. Almenara, Use of the virtual learning environment among higher education
teaching staff: a gender analysis, “RED-Revista de Educación a Distancia”, XX(LXII), 2020, doi:
10.6018/red.400061.
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ties', and 'Responsible production and consumption' also have a direct relationship with it. In the case of MOOCs, as a digital resource, they are a technique to
generate less unnecessary waste and to promote environmental education. In
other words, the MOOCS as a digital educational reference can help achieve the
ODS planned for 2030, a year in which the MOOCs will offer more technical and
ethical possibilities.
In short: MOOCs are a significant example of the connection between technology and education in the 21st century: a digital resource that serves as
a management and learning channel. In recent years its presence has been relevant, especially in the context of higher education, and now with the presence
of COVID-19 has become an almost elemental resource in this stage of non-presence or semi-presence. However, it is not the perfect solution. It is also necessary to consider and affirm that MOOCs can be a great educational complement
but never a direct successor to face-to-face teaching. Human contact is still inimitable by the digital environment, although it is true that there are tools available that can be very useful especially for lifelong learning, and when you cannot
attend the classroom.
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Praca na rzecz Celów Zrównoważonego Rozwoju: edukacja
cyfrowa wysokiej jakości podczas pandemii COVID-19
Streszczenie
Ostatnie kilka lat pokazało wyraźne zaangażowanie w cyfryzację. W przypadku edukacji ten
nowy kierunek jest promowany przez cele globalne, takie jak Cele Zrównoważonego Rozwoju
(SDG), oraz konkretne ustawodawstwo każdego kraju lub sam postęp technologiczny. Masowe
Otwarte Kursy Online (MOOC) mogą być dobrym rozwiązaniem, zwłaszcza w obliczu nadejścia
pandemii wywołanej przez COVID-19. Cyfrową propozycję, której rozwój w drugiej dekadzie XXI
wieku był bardzo znaczący, należy rozważyć z kilku powodów, przede wszystkim ze względu na
postulat uczenia się przez całe życie oraz dostarczanie metod nauczania-uczenia się zarówno synchronicznego, jak i asynchronicznego. Dlatego w tym artykule dokonano refleksyjnej analizy dzisiejszej edukacji i roli MOOC w tym nowym kontekście.
Słowa kluczowe: Cele Zrównoważonego Rozwoju (SDG), Masowe Otwarte Kursy Online
(MOOC), cyfryzacja, uczenie się.

