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Abstract: This article analyzes, on the one hand, the perception of future teachers (n = 162) on
the degree of acquisition of the Digital Teaching Competition (CCD) in the teachers’ formative
contexts. On the other hand, this article analyzes future teachers’ social representations about
the potential contribution of educational technologies, in particular the massive open online
courses (MOOCs), to comply with the Sustainable Development Goals (SDGs). A questionnaire
validated by three Spanish universities is applied, and a quantitative analysis of the data is used.
The results obtained inform the educational need to transfer the progress and generalization of
information and communication technologies (ICT) for education for sustainable development in
teacher training curricula.
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1. Introduction

Massive open online courses (MOOCs), a term coined in 2008 by Dave Cormirer and
Bryan Alexander to refer to the online courses designed by George Siemens and Stephen Downes [1],
are considered, like other virtual environments, to be part of Educational Software 3.0. This tool,
which is based on the connectivist principles of massiveness, being free of charge, portability, ubiquity,
self-assessment, modularity, and video simulation, proposes new teaching-learning scenarios for the
creation/production of content, and the active, interactive, and collaborative role of students in guided
and flexible learning environments.

The founding of providers such as Udacity and Coursera in 2012 gave the first boost to the offering
of these MOOC:s [2], and to the gradual improvement of their platforms. Today, these courses are
classified mainly as cMOOCs, which are developed from the experimental principles of connectivist
learning; xMOOCs, which follow more traditional educational approaches, and the subtypes derived
from them (TransferMOOCs, MadeMOOCs, SynchMOOCs, AsynchMOOCs, AdaptiveMOOCs,
GroupMOOCs, ConnectivistMOOCS, and MiniMOOCSs) [3]; or Micro-NOOC [4]. In terms of design,
the courses share technological innovation, which is understood as the improvement of teaching and
learning processes. In structural designs offered by the various platforms, their methodological
distinctiveness is evident, being removed from the specific characteristics of traditional digital
repositories. MOOCs therefore provide an opportunity to establish synergies between universities
and the knowledge society, creating a new and burgeoning space for collaborative learning that meets
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current educational requirements [5], as well as for internationalization, recognition, and the opening
up of universities [6-9].

The experience of social interaction and social or socio-technological connectivity provided by
MOOCs encourages the achievement of objectives in a specific area [10]. Indeed, individual and
group activities; the use of initial, specific, and self-created multimedia resources (open educational
resources); the operational implementation of social networks, such as Twitter, LinkedIn, and Facebook,
and the application of self- and co-assessment systems [11], together with instructions on how to
monitor or facilitate autonomous learning and guarantee permanent learning that can be transferred to
different contexts. Furthermore, institutional affiliation is not required to take a MOOC. These courses
tend to scale, leading to the construction of virtual learning communities through the democratization
of knowledge and digital competencies, and they have a major impact in line with their massive
nature, capable of organizing sub-networks of lifelong learning, ongoing training, and professional
development. The socio-educational impact of this transfer is starting to give rise to a significant
volume of scientific work [12,13].

The dynamism of MOOCs responds suitably to the new forms of construction, appropriation,
and interactive exchange of knowledge in higher education. This is in keeping with the competency
needs of potential students, and with precise transferability to personalized professional and
social contexts [14].

Massive Open Online Courses and Education for Sustainable Development

The overwhelming spread of MOOCs in Spain in 2013 [15], through platforms such as Unx,
MiriadaX, UPVX, and UnedComa, did not lead to the creation of courses oriented towards the training
of social science teachers [16,17]. This was despite the cross-cutting nature of social science and
special interest in its teachers’ teaching and learning. In this respect, given the fact that education for
sustainable development and for human rights and democratic values (the bases of the 2030 agenda) is
one of the concerns of teachers and researchers working on social science teaching, the lack of MOOCs
is surprising. MOOC:s are sustainable models of teaching—learning [18] that are intended to be used
for these educational purposes at the Ibero-American and international level.

As in other countries, education for sustainable development continues to be a pedagogical
challenge for schools [19,20] and initial teacher training. In the Spanish curriculum, the content
of education for sustainable development, which is fundamentally associated with the natural
environment and scientific culture, does not include other content on human rights, inclusion, diversity
and social plurality, or equality of gender and opportunity, which are essential social aspects in
education to create democratic, participatory, and committed citizens. This distancing of the conceptual
interdependence between nature and society, and between global justice and sustainability, causes the
fragmentation of the fundamental bases of education for sustainable development through citizen
participation [21] in the context of education for global citizens [22].

The current information and communication society (ICS) asks capable education professionals
to implement information and communication technologies (ICTs) in their daily teaching practice,
through the acquisition and development of digital teaching competence from three dimensions:
technological knowledge (TK), pedagogical knowledge (PK), and content knowledge (CK) [23].
From this perspective, MOOCs are proposed as an excellent opportunity for the development and
acquisition of professional skills (including digital teaching), oriented towards the interdisciplinary
training of future teachers for sustainable development. In this sense, despite their limitations
(e.g., drop-out rate, lack of official credentials for attending and passing courses, establishment of
more defined assessment systems), MOOCs facilitate access to and transfer of knowledge through
innovation and citizen empowerment for social progress. In this context, the present study asks the
following research questions:

- What is the perception of future teachers (digital natives) of their digital teaching
competence (DTC)?
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- What factors determine the social representations of the potential contribution of ICTs in
general, and of MOOCs in particular, to the teaching and learning of sustainable development
goals (SDGs)?

- Do these representations appear to be determined by gender and education?

2. Objectives

The study presented here intends to delve more deeply into two basic aspects of teaching training.
It first seeks to analyze the perception of teaching training students with regard to their degree of DTC.
It also seeks to study students’ social representations of the potential contribution of technologies
to meeting the seventeen SDGs and 169 targets over the next 15 years. The following objectives are
therefore proposed:

- Determine and describe the level of DTC in the participating students, as well as their perceived
utility of ICTs for their teaching.

- Analyze students’ appraisal of the importance of reducing the “digital divide”, and the role of
ICTs and MOOC:s in the convergence of communication and development on a global level.

- Observe the behavior of the data and results obtained, based on the participants’ gender and
teacher training.

3. Material and Method

3.1. Sample

The target population for the study was selected in a non-probabilistic, targeted, and intentional
fashion [24,25], and was comprised of 162 participants who were trainee teachers in the Bachelor of
Primary Education and the Master of Secondary Education programs. The sample was considered
large compared with the total size of the target population [26,27], and included 98 women (60.5%)
and 64 men (39.5%). Their ages ranged from 18 years to over 40 years (Table 1), with an average
age of 21.7 years (SD = 3.75; range = 18-41). Their distribution by year of study was as follows:
first year (6.8%), second year (24.1%), third year (40%), and fourth year (2.1%) of the Bachelor of
Primary Education program (73% of the sample). The other 27% were completing their Master of
Secondary Education.

Table 1. Cross table of descriptive values: age range, course of study, and gender.

Age Range o Bach;l:l)r oft. Master of Se.condary Gender
rimary Education Education Female Male

18 years 11 0 9 2

19 years 39 0 29 10

20 years 27 0 15 12

21 years 17 0 7 10

22 years 18 27 25 20

Between 23 and 29 6 12 8 10
years

Between 30 and 40 1 4 5 0
years

Over 40 years 0 0 0 0

TOTAL 119 43 98 64

3.2. Design and Procedure

This study gathered descriptive information using a quantitative work model [28], and used an
online questionnaire in learning contexts within the Faculty of Education at the University of Burgos
and the University of Alicante (Spain). It used a non-experimental exploratory research design, based
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on the use of a questionnaire as an instrument to collect information [29,30]. The study was conducted
during the 2017-2018 academic year over four phases of work [23]: (1) a theoretical review of trainee
teachers” DTCs and their training on content related to sustainable development and the digital divide;
(2) the design and subsequent validation of the instrument through the collaboration of teachers from
other national universities; (3) the subsequent collection of information through field work at two
Spanish universities; and (4) the analysis of the data obtained and the drafting of lesson plans for the
work on SDGs in teacher training, using knowledge of social science teaching.

The questionnaire was sent by email through the free application Google Forms during the second
semester of the 2017-2018 academic year. Students received the email through their institutional email
account. They were informed of the objective of the research, as well as the fact that responses would
be confidential.

3.3. Instrument

The variables studied were measured using the questionnaire proposed by Ortega and Gomez [16].
The questionnaire was adapted for the research objectives and validated by experts from the public
universities of Burgos, Alicante, Murcia, and the Balearic Islands. This instrument was made up of
19 items organized into three content blocks: the first was about the socio-demographic characteristics
of the sample (items 1-4); the second focused on knowledge about MOOCs and their role in teacher
training (items 5-8); and the third was about students” perceptions of the relationship between
sustainability and ICTs (items 9-19) (https:/ /goo.gl/forms/rI5072R7i104fM4n1). All of the items were
answered using a five-point Likert scale ranging from 1 (“Strongly disagree”) to 5 (“Completely agree”).

To confirm the internal consistency and reliability of the questionnaire, psychometric tests were
performed, in order to determine the reliability of the measurement scale. Specifically, the reliability of
o = 0.881 was found in the Cronbach’s alpha test, establishing high and adequate internal consistency
of the instrument for the proposed study [31,32].

Furthermore, to determine the validity of the instrument’s internal structure, a principal
component factor analysis was performed, so as to identify latent factors lying beneath the manifest
variables, as well as the patterns of relationships between latent and manifest variables. To do so,
KMO and Bartlett’s test were used (Table 2). From the data obtained, it can be concluded that the
exploratory factorial analysis is possible, given that the p value (significance) was < 0.05 and the
correlation between all of the variables was high (the value obtained in the KMO test was 0.791).

Table 2. KMO and Bartlett’s test.

Kaiser-Meyer—Olkin measurement of sampling adequacy 0.791
Approx. Chi-squared 1043.221
Barlett’s test of sphericity gl 105
Sig. 0.000

A varimax rotation of components was also performed, in which it was found that the
total variance explained by the first two components was 64.51% of the total variance explained.
The component matrix informed us of the relationship between the variables by grouping them,
thus reducing the original data to two main components (Table 3), which appeared to include all of the
items analyzed.

The first component appeared to collect students’ perceptions of the MOOC-digital
divide-sustainable development concept, as well as its perceived utility as a training resource for the
teaching of the social sciences (items 5, 6, 7, 8, 9, 11, 12). The second component grouped together
questions on ICTs as tools for the convergence of communication and the reduction of the latent digital
divide, and for the promotion of changes, through the implementation of technologies, to countries’
economic development (items 10, 13, 14, 15, 16, 17, 18, 19).
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Table 3. Rotated component matrix. The extraction method was principal component analysis, and the
rotation method was Varimax with Kaiser normalization.

Item Component
1 2
7 0.872
8 0.868
11 0.728
5 0.611
6 0.584
14 0.810
16 0.771
15 0.659
18 0.654
19 0.613
10 0.482
9 0.757
12 0.684
13 0.533
17 0.538

3.4. Data Analysis

For the analysis of data, descriptive statistics were calculated (means and standard deviation)
using Statistical Package for the Social Sciences (SPSS) version 23 for Windows. The normal distribution
of the sample was confirmed, as was the homogenization of the variances of the different analyses.
In the same way, means were compared using the t-test for independent samples, and a one-way
analysis of variance (ANOVA test) was performed so as to compare the results based on gender, age,
and level of studies.

4. Results

4.1. Analysis of the Descriptive Data

Firstly, the descriptive statistics (mean and standard deviations) are presented for each item
(Table 4). In general, the results indicated that students’ perceptions of MOOC:s as resources for their
own training and their future work as teachers were positive, as can be seen in items 7 and 8 (M > 4.00;
SD < 0.840). This highlights the importance that students attribute to these types of courses for their
training as teachers. As can be seen in the results, the majority of the sample knew what a MOOC was
and have completed one (item 5: M = 3.94; SD = 0.637; and item 6: M = 4.07; SD = 0.670, respectively).

With regard to the perceived utility of ICTs (item 10: SD = 3.81) and MOOC:s (item 11: M = 3.76)
in reducing the “digital divide”, the data obtained show a mean under 4.0, which indicates an only
slightly positive appraisal of these resources, with a majority of participants responding “Neither
agree nor disagree”. Such values contrast with the students’” knowledge of the concept of the “digital
divide”, for which a mean over 4.0 was observed (item 9: M = 4.02). This corresponded to the option
“Agree” in most of the responses obtained. In the same way, participants also seemed to recognize the
concept of “sustainable development”, with a high number of “Agree” responses (item 12: M = 4.14;
SD = 0.695).
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Table 4. Descriptive results (M: mean; SD: standard deviation).

Item Descriptor of the Statement Being Analyzed M SD
5 I'am familiar with the concept of MOOC and I understand what it means. 3.94 0.637
6 I have participated in a MOOC as a student. 4.07 0.670
7 I believe that MOOCs help me in my training as a future teacher. 4.01 0.888
8 MQOCS are useful resources for the teaching and learning of social 404 0.849
sciences.

9 I am familiar with the concept of “digital divide”. 4.02 0.842

10 I believe that ICTs help to eliminate the current “digital divide”. 3.81 0.831

1 ICT resources such as MOOCs help to reduce the existing “digital 376 0.667
divide”.

12 I know what “sustainable development” means. 414 0.695

13 As facilitators of solutions, ICTs help drive sustainable development so 338 0.679
that the sustainable development goals (SDGs) can be achieved. ’ ’

14 ICTs can be important levers for a country’s economic and social 400 0.768
development.
I believe that ICTs can help slow down problems with CO2 emissions and

15 the consumption of primary energies through the promotion of 364 0911
teleworking, the use of online learning resources such as MOOCs, ’ ’
electronic invoicing, teletraining, or the use of online forms.

16 Improved connectivity and access to ICTs help the convergence of 404 0.704
communication and development on a global level. ’ ’

17 My training on ICTs included content, procedures and values related to 288 0.776

sustainable development.
The inclusion of ICTs in the teaching and learning of social sciences
18 enables lesson plans that help eradicate the existing problems of 3.99 0.703
unsustainability to be developed.
I believe that ICTs used in education can contribute to the promotion of
social inclusion, the improvement of public health services, the
19 elimination of gender differences in access to work, culture and 414 0.654
information, and improve help for people who live alone through, for
example, wireless connections and remote sensing.

With regard to future teachers” appraisal of the relationship between sustainability and the use of
technologies, the results showed a negative perception. Thus, in items 13 and 15, which were about
the utility of ICTs in achieving the SDGs, a mean value under 4.0 was obtained in both cases (item 13:
M =3.38; SD = 0.679; item 15: M = 3.64; SD = 0.911). This indicates that a majority of participants
responded “Neither agree nor disagree”.

This was not the case with their positive appraisal of technologies as a lever for global economic
and social development, with a majority of participants responding “Agree” (item 14: M = 4.00;
SD = 0.768; item 16: M = 4.04; SD = 0.704). In the same way, the sample considered that including ICTs
in the teaching and learning process for the social sciences may contribute to reducing the current
problems of unsustainability and promoting the generation of new thoughts among the population
(item 18: M = 3.99; SD = 0.703; item 19: M = 4.14; SD = 0.654).

With regard to training received on the interrelation between ICTs and sustainable values, students
believed that they were not appropriately trained to implement technologies from that perspective,
as shown by the values for item 17: M = 2.88 and SD = 0.776. Therefore, the participants believed they
lack sufficient training on sustainability-related technological resources to be able to implement this
knowledge adequately in their future work as teachers.

4.2. Comparative Analysis Based on Gender and Course of Study

Following the descriptive analysis of the items, a comparison of means was conducted using the
independent samples t-test, as well as a one-way ANOVA (Table 5). The intention was to compare and
assess whether or not there were significant differences based on gender and the course of study of the
individuals who made up the sample, with regard to the three blocks analyzed.
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Table 5. Independent samples t-test and one-way ANOVA test based on gender.

Item Gender t-test ANOVA
F M t p F p
5 3.50 3.55 —4.441 0.015 10.186 0.000
6 3.94 427 —-3.117 0.226 2.134 0.002
7 3.69 423 —4.248 0.001 54.531 0.001
8 3.65 4.56 —7.385 0.004 18.042 0.002
9 3.83 4.05 —1.461 0.026 9.715 0.146
10 3.65 4.06 -3.191 0.596 19.726 0.002
11 3.50 4.16 —6.969 0.001 48.560 0.001
12 4.07 4.30 —2.123 0.895 4.507 0.035
13 3.35 3.47 —1.099 0.240 1.207 0.274
14 4.00 3.98 0.126 0.472 0.016 0.900
15 3.53 3.80 —1.833 0.078 3.358 0.069
16 3.93 420 —1.237 0.049 6.075 0.015
17 2.82 3.02 —1.410 0.035 1.989 0.160
18 3.84 4.09 —2.015 0.992 4.058 0.046
19 3.98 4.11 —2.465 0.248 1.530 0.218

According to statistical Levene, equal variances for all results (p > 0.05).

The results showed that there were indeed significant differences between female and male
participants in the study in relation to the values analyzed (Table 5). With a level of significance of
p > 0.05, the independent samples t-test found statistically significant differences between women
(M =3.69) and men (M = 4.23) in terms of seeing MOOCs as resources for their training as future
teachers (p = 0.001), which was the focus of item 7. These differences were repeated in the perception
of MOOC:s as useful teaching tools for the teaching and learning of social sciences (item 8), with a
mean of 3.65 for women and 4.56 for men, and a t-test value of p = 0.004.

The data from item 11, which focused on the ability of MOOCsS to reduce the “digital divide”,
should also be highlighted. There were clear differences between women (M = 3.50) and men (M = 4.16),
and a t-test result of p = 0.001.

Furthermore, the confidence interval limits for the difference indicated that for variables 5, 6, 7,
8,10, 11, 12, 18, and 19, in both genders, the value “0” was not included in the confidence interval
limits for the difference. This indicated that, for such items, the hypothesis of equal means could be
rejected. This was also confirmed by the results of the t-test for these questions (item 5: t = —4.441;
item 6: t = —3.117; item 7: t = —4.248; item 8: t = —7.385; item 10: t = —3.191; item 11: t = —6.969;
item 12: t = —2.123; item 18: t = —2.015; item 19: ¢ = —2.465).

With regard to the one-way ANOVA to compare student perceptions based on gender (Table 5),
significant differences were found between women and men for items 5, 6, 7, and 8, which focused on
knowledge about MOOCSs and their role in teacher training. These items all had p values under 0.05.
In general, it can be pointed out that for these variables, significant differences between women and
men were found, with higher means for men in every case.

Something similar happened in the block of questions on student perceptions of the interrelation
between sustainability and technologies, specifically in items 10, 11, 12, 16, and 18 (p < 0.05). The same
is true of the previous block of questions. The average values for this block were also higher for men
(item 10: M = 4.06; item 11: M = 4.16; item 12: M = 4.30; item 16: M = 4.20; item 18: M = 4.09).
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4.3. Correlation Between the Variables Analysed

In order to determine the relationship between student perceptions of their training on the use
of MOOCs and their appraisal of their initial training on applying ICTs for sustainable development,
the Pearson correlation coefficient was calculated (Table 6).

Table 6. Pearson bivariate correlations.

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
5 1
6 0.697 ** 1
7 0.667 **  0.612** 1
8 0.678 **  0.634**  0.836 ** 1
9 0.409 ** 0374 ** 0.148 0.180 * 1
10 0.243*  0.192*  0.166* 0.251** 0.325** 1
11 0.768* 0.754** 0.875** 0.837** 0.373** (0.551* 1
12 0.283 * 0.228 0.029 0.070 0.757**  0.370*  0.257% 1
13 0.077 0.005 0.066 0.155* 0.024 0.207 ** 0.154 0.131 1
14 0.050 0.096 0.116 0.174* 0.111 0.633 ** 0.143 0.123 0.262 1
15 0.126 0.255*  0.283* 0.283* 0231* 0.674* 0376* 0.260* 0.539** 0.632** 1

16 0.116 0.100 0.197* 0.249*  0.174* 0.205** 0297* 0.185* 0.005 0.752**  0.706 ** 1

17 —0.088  —0.075 0.105 0217*  —0.011  0.188*  0.189* 0.050 0.364**  0.182* 0.223*  0.156* 1

18 0.103 0.158*  0.633**  0.690 ** 0.149 0.730**  0.332*  0.169*  0.190* 0.744* 0.722* 0.334*  0.360 ** 1

19 0.079 0.123 0.697**  0.696**  0.246** 0.732** 0.316*  0.259 ** 0.124 0.384**  0.457**  0.267 ** 0.135 0.813 ** 1

*. Correlation is significant at the 0.05 level (2-tailed); **. Correlation is significant at the 0.01 level (2-tailed).

In the results obtained, it can be seen that there was a high correlation between knowledge about
MOOQOC:s (items 5 and 6) and their being perceived as tools for teacher training (items 7 and 8 with an
r value > 0.612; p = 0.00 in all correlations observed). In the same way, a high correlation was found
between items 7 and 8 and the use of MOOCs to develop lesson plans on unsustainability (item 17 and
18: r value > 0.633; p = 0.00), as well as recognizing them as instruments to reduce the “digital divide”
(item 11: r value = 0.875, p = 0.00; and r = 0.837, p = 0.00, respectively). In relation to knowledge about
the “digital divide” (item 9) and “sustainable development” (item 12), a highly positive correlation
was confirmed (r = 0.757; p = 0.00).

There was also a strong positive relationship between seeing ICTs as resources to reduce the
“digital divide” (item 10), their appraisal as a lever for a country’s development (item 14: r = 0.633;
p =0.00) and their appraisal as mechanisms to eradicate the problems of global unsustainability
(item 18: r=0.73, p = 0.00; item 19: r = 0.732, p = 0.00). In this way, a significant correlation
was confirmed between the inclusion of technologies in the teaching and learning process for the
social sciences (item 18) and the perceived utility of these teaching resources for a country’s social
development (item 14: r = 0.744, p = 0.00), and for the reduction of the problems of CO; emissions
and primary energy consumption, among other existing problems related to unsustainability (item 15:
r=0.722, p = 0.00).

However, considering ICTs as resources to achieve the SDGs (item 13) showed a positive but
weak correlation with knowledge about MOOC:s (item 5: r = 0.077, p = 0.524), the participation of the
sample in MOOC:s (item 6: r = 0.005, p = 0.324) and the students’ appraisal of this type of course for
teacher training (item 7: r = 0.066, p = 0.223).

Lastly, the sample’s perception of their technological training on content related to sustainable
development (item 17), their knowledge about and participation in MOOCs (item 5 and 6), and their
understanding of the concept of “digital divide” (item 9) were analyzed. In these interrelations, a weak
negative correlation was found between items 17 and 5 (r = —0.088; p = 0.263), between items 17 and
6 (r = —0.075; p = 0.341) and between items 17 and 9 (r = —0.011; p = 0.890), which showed that they
were inversely correlated.

5. Discussion and Conclusions

In the current sociocultural and educational context of the ICS, precedence has been given to
the gradual inclusion of technologies in the training of future teachers. ICTs are presented as basic
tools that allow the general public to access knowledge and resources offered on the web, and offer
continuous learning through lifelong learning [33,34]. In this way, it proves indispensable that new
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generations of teachers acquire in their training an appropriate level of digital competence [35], defined
not as mere activities concerning instrumental training, but as giving students the skills that allow
them to access the content of the ICS, critically discerning their use in teaching [16-36] and recognizing
the current needs for the sustainability of the planet.

It was in the year 2000 that, faced with the imbalance of humanity in areas such as education and
access to basic resources, the United Nations adopted the Millennium Development Goals (MDGs), as it
had been impossible to achieve equal opportunities for all in relation to development and well-being.
These MDGs guaranteed the economic and social development of humanity, with the goals set for the
year 2015. Despite the achievements reached by the MDGs [37], there is still a long way to go. Therefore,
the United Nations approved the so-called 2030 Agenda [38], in which the MDGs were broadened
and the global commitment to continue fighting for sustainable global development was renewed.
This included the SDGs that must stimulate and direct the initiatives and policies towards global
sustainability throughout 2016-2030. In this way, technologies are presented as the perfect catalyst for
development, where it is pointed out that the spread of ICTs in education and global interconnection
can offer great potential to reduce the digital divide [39,40]. Therefore, it is necessary to provide
appropriate training in keeping with the needs of society [41,42], which includes the need to adopt
measures that are adapted for the new requirements of the ICS [43,44] and the current requirements
related to the SDGs [45]. These changes will only be possible if current university teachers are given
digital teaching skills and subject-specific and methodological content on sustainability that allows
adequate training of students, particularly in the courses of study analyzed in this study: the Bachelor
of Primary Education and the Master of Secondary Education.

In this way, the research conducted found that the use of technologies is recognized as one
of the competencies of today’s teachers, and appears in the guidelines of the European Higher
Education Area, as well as in related studies [16,46,47]. For this reason, it is essential to recognize
which knowledge is acquired by future teachers and what perception they have of their DTCs in the
formative context of their studies, so as to improve curricula and identify deficiencies in their training
for appropriate professional development. In the same way, it is essential to address implementation
of such technologies from a sustainable teaching dimension, which meets the current needs at the
global level [48].

In view of the results obtained, it can be seen that trainee teachers have a positive view
of technologies, which include MOOCs, both for the development of their own training and for
their future work as teachers. These conclusions are similar to those from studies such as that of
Emine et al. [49], in which the relationship between digital training and the positive reception of such
tools for teaching is corroborated, or the analysis of Roig-Vila et al. [47], which found that trainee
teachers did not find the manipulative use of technologies difficult.

With regard to the knowledge of concepts such as “digital divide” and “sustainable development”,
it was found that the teaching students’ perceptions were positive and that students recognized the
educational value of such content. With regard to such results, students attribute great relevance
to ICTs in terms of their usefulness as resources to reduce existing socioeconomic differences and
minimize problems for the development of certain geographic areas. This finding is in keeping with
other studies that have addressed this same topic [50-52], and highlights that trainee teachers believe
it necessary to train in digital skills, so as to include technological tools in their work. Furthermore,
they underline the importance that, in such training, knowledge on the sustainable use of technological
resources is acquired [53-56]. In this sense, differential results were obtained based on the gender of
participants, with men attributing greater importance to digital training than women. These values
must be related to the different perception that men and women have of their ability to use ICTs in a
manipulative manner [47,57,58]. In our view, it would be interesting for future research to delve more
deeply into this topic, so as to evaluate the implications of the various conceptions or perceptions of
DTCs by gender—and in this way, evaluate whether there are significant variations, not only in relation
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to technical manipulation, but also in reference to adequate inclusion of ICT tools in classrooms and
the sustainable teaching approach of each group.

By analyzing the correlations between the variables, it is confirmed, in line with the contributions
of Gémez and Ortega [59], that students are familiar with and have participated in MOOQOCs,
and recognize the formative value of such teaching resources for teachers. As set out in international
studies on the importance of ICTs for reducing global socioeconomic differences [60-62], students
recognize that MOOCs help minimize the “digital divide”, allowing access to existing information and
resources on the web. In the same way, a positive perception was identified on the development of
DTCs through the implementation of MOOCsS, and of how such tools, when applied to the teaching of
social sciences, power the creation of lesson plans that address the SDGs.

On the other hand, this study found a reverse correlation between the level of recognition and
participation in MOOCs and the training of future teachers on technologies, in consideration of content,
procedures, and values related to sustainable development. Thus, as indicated by Azcérate et al. [63],
the incorporation of sustainability in the university curriculum has not occurred, and, as pointed out
by Solis-Espallargas and Valderrama-Hernédndez [48], the majority of university teachers have still not
accepted the process of including such content in teaching practice.

We can thus conclude by asserting, despite the perception of students who are future teachers,
that MOOCs are very appropriate for their training; an underwhelming positive appraisal of the
training received on sustainability and resources makes it difficult to include in the social science
classroom. In this way, despite the proposals being implemented by education administrations for the
inclusion of content and sustainable action in curricula and teacher training (CRUE, approved in 2005
and updated in 2012 for universities, and Order ECI/3858/2007 for secondary schools) [64], there is
still a long way to go for the optimal formative training of university professionals, as to the current
demands of society on this subject.

With regard to the limitations of this study, it is important to note that it is still in progress, as other
dimensions remain to be analyzed. One option for the present research would be to apply a two-way
ANOVA test, so as to simultaneously study the effects of two independent variables (gender and
course of study) on the dependent variables being studied. Likewise, it is considered necessary to
apply qualitative research techniques to deepen and expand the results of this initial study.

Similarly, the fact that the study sample came only from the University of Burgos and the
University of Alicante is relevant, as this means that the results cannot be generalized to the entire
teaching community of Spain. Furthermore, the sample was a convenient and non-probabilistic one,
the resulting limitations of which are relevant when drawing general conclusions. We believe that it
would be ideal to share the instrument with the remaining Spanish universities, so as to corroborate or
refute the assessments presented here. Furthermore, it would be interesting to delve more deeply into
how these perceptions materialize, such as in the practices of new teachers in schools, so as to confirm
or refute some of the statements observed.
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