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Abstract: The 2030 Agenda sets out seventeen Sustainable Development Goals (SDGs). The educational
goal is to promote the education of citizens on sustainable development, among other things.
Educating today’s digital citizens on sustainability means training them for justice and social
activism, commitment and political engagement. However, research into the subject shows a lack
of consistency in the education of university students. This paper presents a study of students
of Education, on education on sustainability through the practice of active and critical digital
citizenship. A quasi-experimental method was used to learn about the behaviors of digital citizens,
and intervention was carried out by means of an SDG-focused workshop and observation of the final
level of commitment. The results show a positive level of commitment and digital activism around
content related to sustainable development, which can be addressed from the university syllabus in a
cross-curricular way.

Keywords: sustainable development goals; 2030 agenda; digital citizenship; digital activism;
syllabus-related sustainability; social justice

1. Introduction

Several guidelines have been adopted by the United Nations (UN) and its agencies on how to
approach the development of human activity in a sustainable way, ultimately culminating in the
approval of the 2030 Agenda for Sustainable Development [1]. This document lays out the seventeen
Sustainable Development Goals and calls on all countries to work together responsibly in achieving
them [2]. In the goal dedicated to education, Number 4, the UN dedicates a specific part, Section 4.7,
to the requirement for learners to acquire knowledge and skills needed to promote sustainable
development. In this way, it challenges the educational community at all levels and transfers to them
the responsibility to educate learners on and for the achievement of the Sustainable Development
Goals (SDGs). Thereby, UNESCO understands the Education for Sustainable Development (ESD)
empowers learners to take informed decisions and responsible actions for environmental integrity,
economic viability and a just society for present and future generations [3]. In the case of Spain,
the guidelines adopted by university academics are included in documents that lay the foundations on
sustainability training for professional qualifications and the all-round education of graduates [4].

This paper summarizes a research project on education in the global and social citizenship skills
of university students studying Education. To do so, it has used strategies of digital activism or
cyber-activism based around sustainability-based content (the SDGs). In the theoretical framework,
an initial analysis is made of what education in sustainability means, which educational strategies
for sustainable development are being developed in universities, and which needs, and problems

Sustainability 2020, 12, 7260; doi:10.3390/su12187260 www.mdpi.com/journal/sustainability

http://www.mdpi.com/journal/sustainability
http://www.mdpi.com
https://orcid.org/0000-0002-0837-7932
https://orcid.org/0000-0002-7419-3998
http://www.mdpi.com/2071-1050/12/18/7260?type=check_update&version=1
http://dx.doi.org/10.3390/su12187260
http://www.mdpi.com/journal/sustainability


Sustainability 2020, 12, 7260 2 of 14

have been detected. Secondly, it establishes the role of digital citizenship and activism can play in the
training of future educators to teaching and engaging on SDGs.

1.1. University Education in Sustainability

The educational idiosyncrasy of a university makes it a tier-one agent in educating citizens on
the values and principles of sustainability [5]. Educating on and for the SDGs means educating for
social justice and sustainable development, for social activism and for political commitment and
engagement [2,6]. It entails educating citizens who question justice and equal opportunities in the sense
of human rights [7]. Educating future teachers based on activism and critical pedagogy is essential,
as it is one of the measures which most influences their students’ results [8]. Initial teacher training
must therefore address sustainability skills [9,10], through critical, ethical [11,12], conscious [11,13],
interdisciplinary and social interaction practices [8,12–15].

After a decade of Education for Sustainable Development (2005–2014), Wals [16] concluded that
Higher Education Institutions in the world are beginning to make more systemic changes towards
sustainability by re-orienting their education, research, operations and community outreach activities
all simultaneously. A more recent survey of almost 400 European universities finds considerable
progress in the incorporation of sustainable development (SD) into higher education institutions’
curricula, based on ‘connecting sustainable development pedagogical approaches to competences’
framework [17]. In a study on sixteen university degrees in Spain, Albareda-Tiana, Vidal-Raméntol and
Fernández-Morilla [18] conclude that significant improvements are required in the methodology and
content of degrees. The implementation of education in sustainability in the university syllabus in Spain
is slow and insufficient [19], lacks teacher involvement [19,20] and even lacks an appropriate approach
to the subject [21]. University students are not considered to have been trained in sustainability [19,22].
In short, there is a notable lack of consistency with the formal sustainability requirements established
by the Association of Vice-Chancellors of Spanish Universities [18].

The 2019 report on the Sustainable Development Goals [23] states that, despite the progress made,
we are moving too slowly in areas which call for urgent collective attention, such as the environment,
the end of human suffering, and the creation of opportunities for everyone. A broader, faster and
more ambitious response is needed from areas that have shown their effectiveness, such as science and
innovation, with a greater focus on digital transformation.

1.2. Cyberactivism as an Expression of a Critical and Participatory Digital Citizenship

The term digital citizenship is used as a synonymous of cybercitizeship/ecitizenship. It is often
taken as “digital literacy” (media and digital literacy) [24,25], but it involves much more than this.
The ideal digital citizen is part of an Online community ruled by the principles of respect, education and
protection [26,27]. Furthermore, Gleason and Guillern [28], state that digital citizens are self-taught and
create their own identity through active participation on social networks. Emejulu and McGregor [29],
highlight the need of a radical digital citizenship based on criticism and social justice. In short,
a respectful, active and radical digital citizenship is an opportunity for a critical education as well as a
democratic engagement [30,31].

The Council of Europe [32] incorporates the huge impact of the digital environment on life,
economy and today’s society, as well as on education and citizen engagement. It considers the digital
world as an exceptional means for people to express themselves, engage in and create new forms of
social participation. It defines digital citizenship as “the capacity to participate actively, continuously
and responsibly in communities (local, national, global, online and offline) at all levels (political,
economic, social, cultural and intercultural)”. A contextual principle considered as “precondition”
for digital citizenship is access to digital technology. Therefore, equality of access for all citizens,
including access in schools, libraries and public institutions, and the balanced use of age-appropriate
technology are important policy objectives. In the same document, Digital Citizenship Education is
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described as the empowerment of students through learning and active engagement in the digital society
to exercise and defend their rights and obligations, as well as to promote and protect human rights.

Authors such as Schroeder [33] consider that academics have not fully addressed the potential that
social network sites (SNS) and the digital environment have as a transformative, open, inclusive and
reflective element of learning. Digital media should be understood as an environment full of
opportunities for community engagement from the perspective of critical pedagogy, educating citizens
in how to question social and structural inequalities through reflection and, above all, social and political
engagement and involvement [34]. Blevins [35] asserted that for young people having the opportunity
to engage in discussions, decisions and actions from different points of view they need to be committed
and active members with their environment. Young people are not politically disaffected, as shown by
various protest movements (“15M” and “Fridays For Future” are some examples), but instead use new
forms of unconventional political engagement through social networks [36]. Amin [37] defines digital
activism as “how citizens can use digital tools to affect social and political change”, besides, it also
gives a voice to groups usually marginalized in the media [38].

Digital activism is not without criticism: it is branded as activism for lazy people, clicktivism or
slacktivism, with little impact on real actions [39], and even that it only complements the activity of
those already committed [40]. However, various meta-analysis studies [41,42] show the correlation
between digital activism and real-life actions. Despite the criticisms, cyberactivism forces us to consider
its legitimacy as a form of social and political action [42–45], which underlines the need to develop
good educational practices that facilitate engagement in political actions on the Internet [46,47]. In fact,
young university students state that they have enough digital training, and yet they demand that they
need more active and critical socio-political training on the Internet [48], with cyberactivism being
an ideal way of doing so [48,49]. According to Amgott [48], digital activism should not be limited to
slacktivism, but should be joined to other actions in the fight for social justice:

• Accessing different information and points of view
• Focusing on social and political issues
• Developing actions to foster social justice both globally and locally.

Considering the above, the objectives of this paper are to discover the digital activism behaviors and
experiences of Education undergraduates and to learn about the digital activism behaviors of Education
undergraduates when they have developed activities related to the Sustainable Development Goals.

2. Materials and Methods

The methodological design is quasi-experimental, pre-test/post-test with a single group, as it seeks
to initially find out the level of digital citizenship of Education undergraduates. It later investigates a
workshop on education for the SDGs where the students develop various related cyber interactions
and, ultimately, it re-evaluates their digital citizenship to analyze the differences.

2.1. Sample

The selection of the sample was non-probabilistic and incidental, as the aim was to work exclusively
with Education undergraduates. Students participation was entirely voluntary. Confidentiality of the
information and data provided were guaranteed. As a result, the sample consisted of students from
the University of Almería studying for degrees in Primary Education, Early Childhood Education and
Social Education. In total, 302 students completed the entire process described below, which took place
in the first semester of the 2019–20 academic year. The pre-test phase, the questionnaire on “digital
citizenship” was sent out to 412 volunteer students and answered by 361, giving a response rate of
88%. In the post-test phase, the same 361participants were sent out the same questionnaire and was
completed by 302, giving a response rate of 84%. In summary, our final sample was 302 students who
participated in the entire process.
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The most outstanding sociodemographic characteristics of the sample were high levels of responses
from female students and younger students (see Table 1). More than eighty percent of the participants
were women (82.8%) and almost half were only 17 or 18 years old (47.7%) with a mean age of
20.35 (SD = 4.7), due to the characteristics of first-year degree courses in education. In addition,
basic information was collected on the relationship with the Internet, number of hours connected per
day and frequency of use of social networks to take in information. No student reported any Internet
access problems; in reality, all students connect daily and 63% connect for 3 hours or more a day.

Table 1. Sociodemographic and connection characteristics of the sample.

Sex Frequency Percentage

Man 54 17.2
Women 248 82.8

Age

18 or less 144 47.7
More than 18 158 52.3

Connected to the Internet

3 or more hours a day 182 63.0
Less than 3 h 120 37.0

Informed by internet

Daily 253 83.8
Less frequent 49 16.2

Total 302 100.0

Source: own elaboration.

The data matrix in the format of the SPSS statistical software package with all the detailed
information is available for download at Mendeley Data in order to promote the transparency and
replicability of the analyses [50].

2.2. Instruments

This study adapted and developed two instruments with different objectives: the level of
digital citizenship to assess evolution in an initial data collection (pre-test) and another final one
(post-test); and a workshop on the SDGs and related cyber interactions to validate and educate on
sustainable development.

Specifically, the Choi, Glassman and Cristol Digital Citizenship Scale was used [51]. This approved
scale [52,53] is made up of 26 items grouped around five factors (see Table 2):

• Factor 1 consists of six items that measure the abilities of individuals to access the Internet,
use digital technologies, find information and download applications. Since this factor is associated
with basic digital literacy and skills for digital citizenship [54], it was called Technical Skills (TS).

• Factor 2 is made up of four items that measure the highest level of media literacy of individuals
and technical skills focused on communication, interaction and posting. These highly developed
skills or performance in the context of social networks is key to understanding transnational or
global activism [55]. This factor was labelled as Networking Agency (NA).

• Factor 3 is made up of three items that measure individual awareness of social and political issues
on local, national and global levels. The advent of the information society and the emergence of
new information and communication technologies have accelerated the globalization process and,
in this sense, have led certain authors to start talking about global digital citizenship [56]. As a
result, this factor was called Local/Global Awareness (LGA).

• Factor 4 is made up of four items that measure a critical approach towards engagement in society
and the perception of the Internet. This factor was called Critical Perspective (CP).
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• Factor 5 considers nine items that measure the political engagement of people on the Internet
through unconventional political actions or, as stated above, cyber-activism [57]. As this factor is
related to direct political engagement and involvement, it was called Political Activism on the
Internet (PAI).

Table 2. Factors, labels, acronyms and items of the instrument: Digital Citizenship Scale.

Labels (Acronyms) and nº Items

1 Technical Skills (TS)

1. I can use the Internet to find information I need.
2. I can use the Internet to find and download applications (apps) that are useful to me.
3. I am able to use digital technologies (e.g., mobile/smart phones, Tablet PCs, Laptops, PCs) to

achieve the goals I pursue.
4. I can access the Internet through digital technologies (e.g., mobile/smart phones, Tablet PCs,

Laptops, PCs) whenever I want.

2 Networking Agency (NA)

5. Where possible, I comment on other people’s writings in news websites, blogs, or SNSs I visit.
6. I enjoy communicating with others online.
7. I enjoy collaborating with others online more than I do offline.
8. I post original messages, audio, pictures, or videos to express my

feelings/thoughts/ideas/opinions on the Internet.

3 Local/Global Awareness (LGA)

9. I am more informed with regard to political or social issues through using the Internet.
10. I am more aware of global issues through using the Internet.

4 Critical Perspective (CP)

11. I think online participation is an effective way to make a change to something I believe to be
unfair or unjust.

12. I think I am given to rethink my beliefs regarding a particular issue/topic when I use
the Internet.

13. I think online participation is an effective way to engage with political or social issues
14. I think online participation promotes offline engagement.
15. I think the Internet reflects the biases and dominance present in offline power structures.
16. I am more socially or politically engaged when I am online than offline.
17. I use the Internet in order to participate in social movement/change or protest.

5 Political Activism on the Internet (PAI)

18. I attend political meetings or public forums on local, town, or school affairs via online methods.
19. I work with others online to solve local, national, or global issues.
20. I organize petitions about social, cultural, political, or economic issues online.
21. I regularly post thoughts related to political or social issues online.
22. I sometimes contact government officials about an issue that is important to me via

online methods.
23. I express my opinions online to challenge dominant perspectives or the status quo with regard

to political or social issues.
24. I sign petitions about social, cultural, political, or economic issues online.
25. I work or volunteer for a political party or candidate via online methods.
26. I belong to online groups that are involved in political or social issues.

Total Digital Citizenship (DC) 26 items

Source: own elaboration based on Choi, Glassman and Cristol [41].

The second instrument consists of an educational intervention in a workshop format aimed at
training students in issues of digital engagement and cyber interactions in the field of the SDGs.
Digital participation means any voluntary activity of citizens to influence public decisions channeled
by telematic means [58]. One of the most widely used models on citizen participation is that of
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Arnstein [59], which establishes a scale that goes from less to more participation. Following this model,
Borge [58] assigns different forms of electronic participation for each level of the ladder of citizen
participation:

• Information: use of websites and email to disseminate information through documents, links,
announcements, notifications, etc.

• Communication: two-way contacts via email or websites that allow for questions, suggestions,
complaints, comments, etc.

• Consultation: use of electronic channels to carry out polls, surveys, referendums, etc.
• Deliberation: evaluation, reflection or debate on socio-political issues through forums, chats,

debate spaces, etc.
• Participation in decisions and elections: electronic voting, binding referendums or surveys,

petitioning, citizen consultations, etc.

All of these would be forms of conventional political participation, but there are other forms of
unconventional participation that do not correspond to the norms and customs of a system and that are
characteristic of social movements [60]. These forms of participation are channeled through activism
and electronic protest that would consist of unconventional political actions on the Internet [57,61].
The level of participation is graduated following Marsh’s scale of unconventional political action [62],
which ranges from a level of low involvement, complexity and risk, such as signing an online petition,
to actions bordering on the illegal, such as denial-of-service attacks (DoS). The workshop was developed
using the 2030 Agenda as content, explaining the content of the sustainable development goals and
their themes so that the students had a broad vision of social, political and environmental issues and
demands on a global scale [63]. The students also had to consult various websites related to the SDGs.
Links were provided to various websites of organizations that worked on aspects closely related to the
SDGs (human rights, the environment, etc.). In the links provided, the students could choose between
several to carry out various digital activism actions graduated according to a level from lowest to
highest involvement and complexity, from clicktivism to hacktivism, among all those related to the
SDGs (see Table 3).

Table 3. Levels of involvement, digital activities and links used in the workshop.

Digital Actions Links

Clicktivism reading, clicking “I like” or sharing causes or news
from alternative media, fighting fake news, etc.

http://www.greenpeace.org/global/
http://www.cuervoblanco.com

http://www.indymedia.org
http://maldita.es

Cyberactivism signing online petitions, promoting initiatives and
collecting signatures online.

http://www.avaaz.org
http://www.change.org
http://www.visibles.org/
http://www.wemove.eu/

Cybervolunteering
participating in cyber campaigns and causes in

networks by getting involved through NGOs and
social movements.

http://www.unv.org/
http://wwv.icvolunteers.org

http://www.onlinevolunteering.org
http://www.hacesfalta.org

http://www.cibervoluntarios.org

Cyberdissidence creating blogs to spread cyber campaigns and causes,
to report injustices, etc.

http://wikimediafoundation.org
http://www.periodismociudadano.com

http://es.globalvoices.org
http://www.cibercorresponsales.org

Hacktivism
participating in actions with hacker techniques such
as viral campaigns, DoS attacks, Mail Bomb, virtual

sit-in, etc. (only visit and meet)

http://www.hackthissite.org/
http://anonhq.com/

http://hack4changedelhi.wordpress.com
http://xnet-x.net/

Source: own elaboration.

http://www.greenpeace.org/global/
http://www.cuervoblanco.com
http://www.indymedia.org
http://maldita.es
http://www.avaaz.org
http://www.change.org
http://www.visibles.org/
http://www.wemove.eu/
http://www.unv.org/
http://wwv.icvolunteers.org
http://www.onlinevolunteering.org
http://www.hacesfalta.org
http://www.cibervoluntarios.org
http://wikimediafoundation.org
http://www.periodismociudadano.com
http://es.globalvoices.org
http://www.cibercorresponsales.org
http://www.hackthissite.org/
http://anonhq.com/
http://hack4changedelhi.wordpress.com
http://xnet-x.net/
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2.3. Procedure and Analysis

The main aim of this study is to determine whether the education of SDGs through various
related cybernetic interactions can significantly improve digital citizenship. To achieve these objectives,
a procedure based on the pre-test/post-test methodological design was developed in three moments or
stages from October 2019 to January 2020:

• Initially, an evaluation was carried out by administering the digital citizenship scale through the
open source application LimeSurvey for online surveys (more information on the LimeSurvey
website: the online survey tool-open source surveys URL: https://www.limesurvey.org).
The questionnaire was sent out to the participants in the sample by email, following a brief
explanation given in class on the objectives of this scale and how to complete it (October and
November 2019).

• In the second stage, the educational intervention was carried out through the workshop described
in the section above, aimed at training students in issues of digital engagement and the SDGs.
For each level of digital engagement, the student had to carry out at least one action on any of the
links provided (except for the level of hacktivism, for which they should have only known the
pages). The workshop took place over two sessions of 1.5 h (November–December 2019).

• Finally, the Digital Citizenship Scale of Choi, Glassman and Cristol [51] was administered again
online to students who had completed the previous two stages (December 2019–January 2020).

The analysis applied to the unique data matrix obtained from the pre-test and post-test measure
of digital citizenship is shown in the following results section. First, some psychometric properties of
the scale are described in each of its pre-test and post-test factors. Secondly, the mean differences in the
different factors and in the total of the digital citizenship scale are presented in a graph form. Finally,
the t-student statistic is assessed as to whether these differences are significant in the different factors
and in certain characteristics of the sample.

3. Results

The main descriptive characteristics and psychometric properties of the digital citizenship scale
used in each of its factors, both in the pre-test and post-test measure, are shown in Table 4. In the
analysis of the results, a linear transformation of the aggregate scores of the items corresponding to
each factor has been carried out to obtain subscales of 0–10. This gave a certain hierarchy or order from
highest to lowest in the factors according to their arithmetic mean: Technical Skills (TS), Local/Global
Awareness (LGA), Networking Agency (NA), Critical Perspective (CP) and Political Activism on the
Internet (PAI). In other words, university students excel in technical skills on the Internet, but show
very little online political participation or cyberactivism (NA, CP, PAI). The standard deviation provides
a measure of the dispersion that in the case of the LGA factor is the most outstanding, implying a wide
variability or diversity of this factor among the participants. Meanwhile, the psychometric properties
of the Digital Citizenship (DC) scale as a whole achieves high reliability as shown by Cronbach’s Alpha
coefficient (0.89). All factors achieve reliability coefficients higher than 0.80, except in the case of the
“Networking Agency” factor, which hovers around 0.60.

The most significant results to verify the main objective of our research compare the pre-test
and post-test measures of the DC scale and its different factors. Figure 1 shows that all the factors,
except TS, increased, including the whole of the scale, DS, which rose from an average of 4.8 in the
pre-test to more than 5.2 in the post-test. The positive differences between the highest pre-test and
post-test arithmetic means are found, in order, in the following factors: PAI (diff = 0.7); CP (diff = 0.4);
LGA (diff = 0.3); NA (diff = 0.2).

https://www.limesurvey.org
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Table 4. Description of the scales and psychometric properties by pre-test and post-test factors.

Factors (Pre-Test and Post-Test) Mean (0–10) Std. Deviation Cronbach’s Alpha Coefficient

TS pre-test 9.0 1.64 0.87
TS post-test 8.9 2.12 0.94
NA pre-test 5.3 1.93 0.57
NA post-test 5.5 2.00 0.60
LGA pre-test 6.7 2.66 0.78
LGA post-test 7.0 2.63 0.82

CP pre-test 4.7 2.20 0.81
CP post-test 5.1 2.15 0.84
PAI pre-test 2.9 1.99 0.88
PAI post-test 3.6 2.17 0.89
DC pre-test 4.8 1.47 0.89
DC post-test 5.2 1.54 0.89

Source: own elaboration.
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Figure 1. Comparison of means in the different factors (pre-test and post-test) of the Digital
Citizenship Scale.

To check whether the differences of the arithmetic means between the pre-test and post-test
measurements on the DC scale, as well as the five factors, are statistically significant, the t-student test
was applied (see Table 5). On one hand, the increase in the DC scale as a whole, after the educational
intervention of the workshop on the SDGs, is significant, as shown by t(301) = −4.36, p < 0.001. On the
other hand, two scale factors, PAI and CP, also obtain a statistically significant t-student: t(301) = −5.30,
p < 0.001 y t(301) = −3.16, p = 0.002, respectively.

The significance of the difference of arithmetic means between the pre-test and the post-test of
the DC scale has also been verified according to certain sociodemographic variables (sex and age)
and characteristics of the sample with respect to their relationship with the Internet (time connected
to the Internet per day and frequency of Internet use for information). These variables have been
dichotomized to guarantee the maximum possible number of cases in each category (see Table 6).
This proves that the increase in DC levels, after educational intervention, was significant among female
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students, while it was not significant among male students. Likewise, the participants who receive
information each day significantly increased their results on the Digital Citizenship scale, but this
was not the case among those who did so less frequently. On the contrary, whether the students were
younger or not, or were connected for more than three hours or less, they showed significant increases
in DC levels between the pre-test and post-test measurements (t-student test).

Table 5. Calculation of t-student for each of the factors (pre-test and post-test).

Factors (Paired Pre-Test and Post-Test) t df Sig. (2-Tailed)

HS (pre-test and post-test) 1.06 301 0.288
NA (pre-post) −1.52 301 0.129

LGA (pre-post) −1.62 301 0.106
CP (pre-post) −3.16 301 0.002
PAI (pre-post) −5.30 301 0.000
DC (pre-post) −4.36 301 0.000

Source: own elaboration.

Table 6. Significant differences (pre-test and post-test) in the Digital Citizenship scale for some
characteristics of the sample.

Pre-Test Post-Test
Mean S.D. Mean S.D. t-Student

Sex

Male 5.3 1.41 5.6 1.51 t(53) = −1.57, p = 0.122
Female 4.8 1.47 5.2 1.54 t(247) = −4.06, p < 0.001

F-Snedecor F(1) = 5.45. p = 0.020 F(1) = 3.28. p = 0.071

Age

17–18 5.1 1.46 5.5 1.56 t(143) = −2.86, p = 0.005
Over 18 4.6 1.46 5.0 1.49 t(157) = −3.29, p = 0.001

F-Snedecor F(1) = 7.89. p = 0.005 F(1) = 6.58. p = 0.011

Time connected

3 or more hours a day 5.0 1.51 5.3 1.51 t(181) = −2.52, p = 0.012
Less than 3 h 4.6 1.37 5.1 1.60 t(106) = −3.31, p = 0.001
F-Snedecor F(1) = 6.05. p = 0.014 F(1) = 1.94. p = 0.165

Internet use for information

Daily 4.9 1.44 5.3 1.53 t(247) = −4.06, p < 0.001
Less frequent 4.5 1.59 4.7 1.44 t(48) = −0.97, p = 0.335
F-Snedecor F(1) = 3.14. p = 0.078 F(1) = 7.54. p = 0.006

Source: own elaboration.

However, the differences in the initial pre-test evaluations between the younger and older students,
between the most and least connected to the Internet, between men and women, the workshop on
SDGs and cyber interactions triggered differences in the post-test, which in some cases saw statistical
significance disappear and in others saw it appear. In this sense, it should be noted that the educational
intervention eliminated the significant differences that existed by sex and by connection time in the
pre-test. On the contrary, the differences between those who did or did not take information each day
from the Internet went from not being significant in the pre-test to being significant in the post-test
(F-Snedecor tests).

4. Discussions

In the first objective of this study, the aim was to find out the characteristics of digital citizenship
of Education undergraduates. The results confirm what was to be expected, i.e., a low level of
development of active, critical and political engagement on the Internet. The students state that they
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have a good level of technical skills and, to a much lower degree, say they take in information about
what is happening in their local and global environment. However, this highly technical skill does not
involve a digital, socio-political engagement. Most likely they are not aware of the potential of internet
as a tool for political engagement. The students can also state their political views by engaging in
social causes and realities such as inequalities, environmental problems, political corruption, etc. As a
logical and expected consequence, the students hardly show any activity committed to the protection
of human rights, environmental commitment and social justice through the various options of more
committed, and less conventional, political action that can be found online and which would be in
line with a personal involvement for transformative action [13,64]. Other studies [46,47] show similar
results regarding good technical skills over low use of the Internet as a digital activism tool.

The second objective was to find out how these aspects of local/global awareness, networking
agency, critical perspective and political activism on the Internet are modified, by means of an education
in sustainability and awareness workshop focused on the Sustainable Development Goals. The results
are revealing as they show an important improvement in the digital citizenship skills of students.
Above all, Critical Perspective and Political Activism on the Internet are proven to play a key role.
It is surprising to see the variability found around the use of the Internet to take in information about
reality (Local/Global Awareness). This would show a wide range of levels within this factor and
would be an aspect to consider in education in sustainability, given the importance of knowing the
environmental, economic, political and sociocultural reality [12]. The Social Network Activity factor
improves, although not significantly, which is probably due to the fact that it focuses on advanced
digital skills, something that is difficult to improve in a three-hour workshop. The Critical Perspective
factor improves significantly, and the students positively reconsider the importance and potential of
the network to engage in socio-political issues, commit to real life, protest socially and fight for what
they consider fair, as well as to rethink their own ideas. The aspect that gives the most significant
improvement is the Political Activism on the Internet factor, i.e., there is an increase in the defense
of their own opinion in unfair situations, collaboration with others to solve local/national/global
problems, the collection/signing of online petitions on social or political issues, the exercise of online
volunteering activities for organizations on issues related to the SDG theme, etc. The intervention
on content related to the SDGs leads to an overall improvement in critical, active and empowering
digital engagement to fight for social justice and human development (Digital Citizenship). By gender,
there is an especially high and significant improvement in the case of women, with the difference that
existed by sex before carrying out the SDG education disappearing, i.e., women seem to show a greater
predisposition to modify their initial positions on sustainability, with similar results being found by
Cifuentes-Faura, Faura-Martínez and Lafuente-Lechuga [65]. Despite this, it is a question to consider
with caution given the overrepresentation of women: 82.8% compared to 17.2%. In short, with these
results, the compensating effect of unconventional civic education in young people with little exposure
to it can be observed [66]. Like in this study, other authors [67–70], reveal that critical awareness and
digital political engagement are increased by the use of well thought out activities to promote civic
action and online engagement. This study would be a sample of how to educate citizens on and for the
achievement of the SDGs from critical pedagogy approaches that use unconventional forms of political
action to exercise citizenship [71].

Some of the weaknesses of this study were the small sample size and the limited time dedicated to
the intervention. However, the workshop format, together with the cross-cutting nature of the SDGs,
makes it easily transferable to any type of university degree, not just to future teachers. Studies on
sustainability focused on potential gender differences to ease developing strategies to achieve SDGs
would also be of interest. Meanwhile, it would be desirable to have longitudinal studies that include
long-term education for the achievement of the SDGs from the digital sphere, as in one academic year
or more, to study to what extent civic commitment is bolstered and consolidated over time. Likewise,
it would be important to see what possible differences may exist between the students depending on
their degree, given that it is desirable to ensure that the values of sustainability are included in the
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different university degrees. This is because, ideally, they are intended to transfer these aspects in
the future to the various areas of managing society and bolstering civic engagement. In addition to
exploring this line of research on syllabus-based sustainability or the mainstreaming of the principles
of sustainability in all areas of knowledge, it is promising to delve into future research, given that
the synergy of digital resources or actions favor not only an increased digital citizenship, but also the
achievement of the SDGs.
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