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Abstract: Social evolution, globalization, and advances in technology are making it increasingly
necessary to offer complete and comprehensive teacher training. This training should produce citizens
who are concerned about the planet and its future. These values are embedded in the Sustainable
Development Goals (SDGs), the breadth of which allows them to be integrated into the secondary
school curriculum for most subjects. To construct a complete teacher training model, the following
have been considered: previous studies based on qualitative and quantitative methodologies (the
Delphi method and questionnaires for ‘expert’ teachers), the teaching experience of the authors,
the action research methodology, and validation by other teachers who use technologies and are
concerned about sustainability issues. The result is a teacher training model that is in line with
UNESCO’s sustainability competencies and based not only on technology, the scientific content of
the subject to be taught, and didactics (pedagogy), but also on education in sustainability and the
SDGs that need to be integrated. This approach is expected to produce changes in citizens’ attitudes
that contribute to the achievement of the SDGs and lead to the teachers feeling positive about their
teaching experiences. However, a systematic application of this approach in classrooms and an
assessment of its learning results are still pending.

Keywords: education; learning; technology; teacher training; sustainable development goals (SDGs);
Web GIS; socioemotional intelligence; education for sustainability (EfS)

1. Introduction

The recent COVID-19 pandemic has highlighted the importance of teaching and
learning using information and communication technologies (ICTs), not only in distance
learning and e-learning, but also in in-person education itself. The use of technology
has been essential for ensuring that no one is left behind due to a lack of face-to-face
assistance. This change has been supported by technology and driven by circumstances in
the framework of digital illiteracy and widespread teacher technophobia [1]. Consequently,
teachers need to acquire digital skills to apply and solve everyday teaching–learning
problems. This has led us to develop the framework for a new teacher training model
by promoting scenarios oriented towards digital literacy using web mapping, such as
geographical information systems on the Cloud (also known as Web GIS), an important
emerging geotechnology. This has allowed for the improvement of Internet competencies,
such as web services, web mapping, web tools, web sensors, and ‘participatory web’,
and the development of location-based mobile applications [2]. However, Education
for Sustainability (EfS) also uses powerful knowledge [3] to respond to the needs of
citizens. This includes the principle that education will transform society [4]. In the course
of this research, we have integrated online collaborative and cooperative work [5] and
competencies and skills to identify and address problems by defining their corresponding
global and local elements. All these possibilities promote ‘learning by doing’ [6], by putting
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into action experiential [7,8] and meaningful learning [9] in the environment in which
face-to-face, blended, or distance teaching takes place.

1.1. The 2030 Agenda in Education

UNESCO promotes a global or planetary citizenship that is committed to the achieve-
ment of Sustainable Development by 2030 [10]. The 17 Sustainable Development Goals
(SDGs) face the global challenges and contribute to a more peaceful, tolerant, inclusive,
and secure world [11]. These goals are broken down into 169 targets that interact with
each other and 230 indicators to compare achievements between countries and regions,
which means social justice. To achieve the targets, the collaboration of all citizens (civil
society, doctors, teachers, etc.) will need to be promoted by governments, from the top
administration of the states to the local authorities. For years, the Conference of Rectors
of Spanish Universities [12] has been a member of the Working Group, “Curricular Sus-
tainability”, which promotes the inclusion of sustainability in universities, where teacher
training programs are offered. This curricular sustainability can be defined as the trans-
formative change that education for sustainability (EfS) entails [13], which goes beyond
educating for sustainable development and beyond learning about or using sustainability
only as a concept. Educating for sustainability does not simply require an ‘add-on’ to
existing structures and curricula, but implies a change based on the ability to respond to
the current crisis concerning unsustainability and the opportunities for sustainability [14].
It is possible to research and understand these matters using Web GIS (Table 1).

Table 1. Education for sustainability stages 1.

Teaching Approach About
(Doing Things Better)

Using/with
(Doing Better Things)

Investigate and Transform
(Seeing Things Differently)

Sustainability Learning about sustainability Learning with sustainability Learning for sustainability in
transformative actions

Web GIS Teaching and learning about
Web GIS

Teaching and learning with
Web GIS

Investigate and visualize in Web
GIS to understand and transform

Responsibility To the teacher To the teacher To the student and teacher
1 Own work based on Sterling (2004) [14] and Favier (2013) [15].

1.2. Digital Competence in Teaching Models and Methods

There are four key recommendations for using technology to improve teaching [16]
(pp. 4–5):

• Consider how technology will improve teaching and learning before introducing it (a
pedagogic rationale requires a clear plan to respond to a previously defined need).

• Technology should be used to improve the quality of explanations and modelling (it
is necessary to plan teacher training carefully to use it effectively).

• Technology offers ways to improve the impact of pupil practice.
• Technology should play a role in improving assessment and feedback, which is

supported by pedagogy and implementation.

The European Commission (EC) highlights digital competitiveness in the digital
economy and society index (DESI) [17] using five core groups: connectivity, human capital,
the use of Internet services by citizens, the integration of digital technology by business and
digital public services, and research and development in information and communication
technologies (ICTs). Most of these can be transformed into an applied approach to schools.
Currently, integrating digital skills into teacher training is the first step towards improving
teacher training, since ICT itself does not imply innovation or guarantee improvements or
results in learning.

Learning outcomes respond to students’ achievements through the specification of
verifiable competences in a way that reflects what the student is expected to know, under-
stand, and be able to do following the training. This means a clear, observable, achievable,
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suitable, relevant, and assessable process in the construction and improvement of knowl-
edge, using an active pedagogy by teachers and making use of technology to enhance the
spatial, sustainable, and socioemotional aspects.

Thus, the learning experience should be the stimulus that produces a change in
behavior as a result of experience [18]. Most of the authors propose sequence learning in
steps and ‘staggered knowledge’ that is meaningful, from the simplest to the most complex.
Starting from previous knowledge (constructivism) is a similar process, in which the level
of difficulty gradually increases [19]. There were different learning taxonomies prior to the
use of an active methodology and the idea of “creating” through technology, such as those
which Bloom updated [20,21], the spiral model of Bruner [22], in which a particular topic is
examined increasingly deeply through iteration, and Rosenshine’s updated instructional
model [23,24]. Therefore, many learning styles, theories, and principles are focused on the
student’s individual progress, which does not stimulate interaction. The use of technology
can offer greater interaction in all directions and allows the level of difficulty to be increased
in each particular line of learning [25–27]. Additionally, learning results can be easily
communicated and evaluated by students themselves (self-evaluation), socially (intragroup
coevaluation by the base group and intergroup evaluation by the class group), and/or by
the teacher (heteroevaluation) [28].

Some teachers who employ technology-based teaching use different didactic strategies:
applying a scientific method, problem-based learning (PBL), and project-based learning
and/or inquiry-based learning (IBL), in which the student can communicate, beyond the
traditional exam, what s/he has learned and introduce the final product to an audience
(classmates, teachers, or family members). In secondary education, all these teaching strate-
gies have been applied using geotechnologies, such as geographic information systems
(GISs) [29–31]. Recently, the GIS on the cloud or GIS Webs seems to offer both accessibility
and easy handling, allowing for the visualization of geodata in a Web map.

The integration of ICT in teaching has led to new educational models and challenges,
which, in turn, led to changes in methodologies. The TPACK (Technical Pedagogical Con-
tent Knowledge) model is particularly notable due to its simplicity, clarity, and applicability
at all educational levels [32–35]. Additionally, it encourages teachers to integrate tech-
nologies in an applied, natural, and effective way within their own reference science [36].
Teachers who actively use ICT in teaching by combining technology, pedagogy, and the sub-
ject matter provide an example that their own students and future teachers can follow [37].
The position of the teacher is transformed, as they act in the classroom as a facilitator,
who learns from their own teaching experience. The TPACK model represents an advance
from the previous model based on pedagogy and content [38], adding the technological
dimension and the context in which knowledge is produced [39]. Nonetheless, it lacks
the socioemotional aspect necessary in all training related to attitudes and motivations, to
which the model does not make specific reference, although it could be partially integrated
into the pedagogical part.

1.3. The Importance of Socioemotional Aspects in Education

This is not the first time that a socioemotional dimension has been added to an
already defined model, considering, for example, what happened to Gardner’s ‘multiple
intelligences’, after the linguistic-verbal, musical, logical-mathematical, bodily-kinesthetic,
interpersonal, intrapersonal, and naturalistic intelligences were defined [40]. Emotional
intelligence [41] and spiritual intelligence [42] were added. Affective aspects in teaching
practice are important, because much of what the teacher knows and does is connected to
their own emotional state and motivation, and this directly influences students’ learning.
Thus, awareness of the importance of the affective domain in emotions in relation to the
content that is taught changes attitudes and improves teaching effectiveness. The affective
domain is transformed and integrated in the processes of innovation and professional
development in the specific and didactic contents of the subject to be taught [43].
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Castañeda et al. [44], citing Escudero [45] (p. 12) in their scheme on the “beliefs,
knowledge, capacities, and basic attitudes of the teaching identity”, affirm that an expert
should not only be skilled in (a) content, (b) methodologies, and (c) learning from their
own practice, but must also (d) be part of the community in which they learn, (e) establish
a positive relationship with the family and the student environment, and (f) be sensitive to
the social and ethical imperatives of their practice. Each of these elements are closely related
and important for teaching competencies, as the recent pandemic has shown, in which
teachers’ emotional support for students has been decisive in determining the students’
progress. If we combine socioemotional education for sustainability with technology, we
can speak of a transformation not only of formal, non-formal, and informal education, but
also of cognitive and socioemotional community learning and citizenship education [46]
(p. 20), as indicated by Murga-Menoyo [47]. While much remains to be done in relation
to the socioemotional competencies of teachers in the field of research to increase their
scientific foundation, the existing evidence confirms that they favor the educational success
of students [48].

Thus, there are also important socioemotional aspects of training teachers to shape
students in their future daily lessons, as they interact with the pedagogical practice. Socioe-
motional competence is considered as part of the relational competence of teachers, i.e.,
their ability to build positive relationships [49].

The indicators for building socioemotional competence in teacher training are related
to the promotion of sensitivity in acknowledging students’ feelings and responsiveness in
a group, being emotionally present and managing one’s own and others’ emotions (e.g.,
taking the role of the other), and confirming the student and having a sustainable emotional
influence through actions and attitudes in an ongoing communicative process. This can be
achieved by teaching interventions (e.g., using appropriate videos and accurate analysis
reflection). It is agreed that there is a lack of research on this topic [50].

2. Materials and Methods

The main objective of this work is to highlight the essential elements and competencies
required in geography teacher training in education for sustainability by investigating and
visualizing in Web GIS to improve our understanding and moving toward a transformative
attitude. This involves building a theoretical framework for teacher training necessities in
responding to the current changes in the secondary school curriculum in Spain. This means
the natural and productive integration of the 2030 Agenda, together with geotechnologies
in their educational context, for cognitive, procedural, and socioemotional learning [47].
This has already been achieved from a geographical and social science perspective, because
the authors that belong to these scientific fields.

Therefore, on the technological side, one of the main resources used has been interac-
tive online maps to build storytelling digital maps using ArcGIS Online, TM, and Esri®.
These storytelling maps allow us to make environmental and social problems related to
SDGs and targets understandable to students, as they are clearly visualized. A considerable
amount of evidence related to education for sustainability and Education for Sustainable
Development (ESD), using the proper and correct map, as in the teaching examples of
action-research), was considered.

To achieve a theoretical model framework for teacher training related to the proposed
objective, two methods were used in parallel. One was from the results of a mixed method-
ology, which was applied using different techniques. This method mainly focused on
expert teachers of technology and SDGs (Table 2) from secondary schools and universities.
Trainees were not considered in the theoretical framework model, which was not used in a
concrete syllabus. Thus, only experts on the topic, who would have adequate knowledge on
the scope of using Web GIS for SDGs learning and adoption, were considered. The second
method came from action research (Table 3) on the daily lessons of the two secondary
schools, in which the authors conducted their daily work.
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Table 2. Expert participants and methods.

Method Level of Teaching Professionals

University University/Teacher
Training

Secondary School/Teacher
Training Secondary School

Delphi (n = 15) 10 2 1 0 2
Questionnaire (n = 27) 15 8 3 1

In–depth interviews (n = 9) 2 2 2 3
Total (n = 51) 27 12 6 4 2

Table 3. Designed interventions as action research in geography secondary school lessons within the EfS framework.

Activity Name (Level)
(Number of Students)

Pedagogy, Technology,
and Content

Competencies in Sustainability 1

Teaching Needs Detected
CA SR CM SR

A country in the rucksack
(3.º E.S.O.) (n = 240)

Cooperative learning
Google Sheets ArcGIS Online
Previous learning detection
on SDI and World
interactions

X X

Photography
Tools for cooperative work
Inquiry method
Socioemotional motivational
activities

A landscape, a treasure: Spain
and Europe
(3.º E.S.O.) (n = 173)

Collaborative work
Data from SDI
Web map
Landscape

X X X X

Web competencies
Active methodologies
Environmental awareness
Assessment of emotions

Field trip to the Spanish National
Park Tablas de Daimiel
(3.º E.S.O.) (n = 173)

Data processing
GPS
Field trip

X X X
Practical strategy
Spatial competencies
Aware of the protected areas

Are we able to transform our city?
Our country? And the world?
(3.º E.S.O.) (n = 172)

Flipped classroom
Web SIG
Data
Service Learning

X X X X

Web competencies
Assessment through Portfolio
Aware of sustainability and
emotions

The Geopolitics of 21st Century
(Bilingual teaching)
(4.º E.S.O.) (n = 94)

Data visualization: ArcGIS
Online
Collaborative: presentations
on keynote and
work on the cloud

X X X

Web technology (e.g., Web GIS,
Google Drive)
Active methodologies
Aware of sustainability
Socioemotional assessment

1 Abbreviations: CA: critical analysis, SR: systemic reflection, CM: collaborative decision-making, and SR: sense of responsibility towards
present and future generations.

From the teachers’ perspective, the techniques used in order to collect information
were the Delphi technique and a small survey to be completed by university experts on
GIS, teacher trainers, secondary school teachers, and professionals of GIS. The expertise of
the selected informants allowed us to avoid having to draw on a larger sample.

The Delphi technique focused on the topic of data access, which serves as a source
of geography knowledge. Knowledge was constructed using a technological resource,
such as spatial data infrastructures (SDI), which draws on quality content, online viewers,
and web maps. This technique is considered to be very suitable for a facility to be able to
evaluate a particular topic. This approach was applied to teaching experts with diverse
educational levels (20) and SDI technicians (4). A total of 15 is the minimum considered to
be a reasonable number of participants [51] (p. 23). The approach was run between May
and August 2017 [28]. The selected panelists were mainly experts on GIS technology and
data access. There were two necessary iterative rounds to respond and reach a consensus
on the utility of SDI for data access and the more adequate pedagogies to use it with
secondary school students and trainees. A questionnaire was distributed to professors and
teacher trainers with an interest in SDGs (May–December 2018). The aim was to see if they
were introducing a sustainability approach in their daily lessons and detecting problems
and facing difficulties associated with this. Some of the participants were experts on SDGs,
who used them in their daily lessons and some others were trying to use them. The teacher
questionnaire was focused on seeing the potential of SDGs in lessons, with questions about
which of these 17 objectives can be addressed from the subjects/courses that the teachers
teach in their daily lessons (asking about a practical case in the subject that they teach),
about the method that they follow in their teaching process to achieve the necessary skills
to work on the chosen SDGs in the specific subject, and about achieving the SDGs by 2030.
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However, curricular sustainability needs to go further. Action research has been
required in the authors’ secondary-education geography classrooms, using technology,
content, and pedagogy that relate to UNESCO’s sustainability competencies, as formulated
by Murga-Menoyo [52]. The main EDS and EfS learning points draw on maps of local,
regional, and global problems in sustainable development. This was found to be an original
way of actively working with students, as it allowed them to acquire the competencies
that have been integrated into a socioemotional framework and contextualized from 2016
to 2020. Table 3 collects the school interventions to gain feedback about teacher training
guidelines. It has been seen that a wide range of elements and views should be considered,
not only from the point of view of the teachers, but also in a particular student’s context,
such as the curriculum, resources, and/or the school environment.

3. Results

The theoretical framework for the model was produced after investigating experts’
points of view and teaching experience through in-depth interviews.

3.1. Results from the Delphi Technique

When the Delphi technique is applied [28], the participants see the importance of
geolocated data or SDI geodata for building knowledge for professionals in the territory,
researchers, teachers, and citizens and for understanding the territory and its sustainability
problems using structured geographic information and graphics. It is also considered
to be important to acquire training to access, analyze, select, evaluate, and use geodata
and geographic information technologies, including cartographic viewers. Geospatial
information and communication technologies (GeoICT) have an increased utility in lessons
and in daily life [31]. Thus, mapping and training in geographic information systems,
both on the desktop and on the cloud, are possible additional elements for teaching and
learning. Data quality does not seem to be important for teachers and students, a fact that
had previously been identified in the European GI-Learner project [27], which may be
one of the reasons for the appearance and proliferation of fake news. In addition, the SDI
allows the use of first-hand data, which are reliable and accurate, although there are still
some usability barriers. In relation to the integration of these technologies in geography
lessons involved in SDGs, the respondents find the following teaching methods useful:
project-based learning, resolving problems, and case studies (93.3%), learning by discovery
(86.6%), and the flipped classroom (46.6% of responses). Most of these learning techniques
are used to promote students’ critical thinking, which is a key EfS competency.

3.2. Results from the Teacher Questionnaires

In relation to the teacher questionnaires, all but two of the participants affirm that
it is possible to integrate SDGs in the subjects that they teach, at least for one topic. The
teachers are provided with a great variety of ways to integrate SDGs into their subjects,
mainly using active methodologies. These teaching initiatives show the importance of
using statistical resources and analysis, skills in cartography and GIS, communication and
management skills, adaptability, and teamwork. However, the teachers consider that they
need more training in digital methods and teaching methods. The teachers do not trust
that they will be able to achieve the SDGs (Figure 1) and not all of the teachers use them
frequently in their lessons. There is a clear skepticism on the topic. A Likert scale was used
for this question, as it is very well accepted for measuring attitudes [53].

Some other studies show that not all the teachers are aware of the SDGs; in fact,
before following a training course, they had a lack of knowledge of SDGs [54]. SDGs also
need to be supplemented with the ideas put forward by Murga–Menoyo [52] (p. 68), who
stresses the need for “training in skills for sustainable development”, which are made up
of “multiple interrelated facets”, including critical analysis, systemic reflection, a sense
of responsibility (for the current world and future generations), democratic commitment,
human rights, and SDGs, which are all adapted from UNESCO.
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3.3. Results from the Teaching Interventions Using Digital Interactive Map-Based Learning

The web maps used have been enriched with new layers from other sources of data,
such as SDI or our own data. Students use hands-on web mapping to work on ODS issues
to achieve EfS. Some practical local and personal actions come from these initiatives related
to water, energy, or rubbish management, among other things. Socioemotional challenges
arise from these actions. From a quantitative point of view, more than 80% of students gain
a knowledge of SDGs, from having a poor or scarce SDG knowledge. From a qualitative
point of view, the main indicators of learning achievement are to identify sustainability
problems and interrelations, see the long-term effects, and detect options of improvement
at different scales (personal, local, and global).

As a result of the teaching interventions with secondary school students, some teach-
ing needs were identified (Table 3), such as technology management of web resources (e.g.,
Web and Apps competencies), including digital portfolio, Web GIS, Google Drive, and
some skills in photography and images, knowledge of active pedagogy methods, such as
cooperative learning and inquiry methods, and awareness of the environment and sus-
tainability. Additionally, they gain an understanding of socioemotional and motivational
aspects, which is not an easy task.

3.4. Results from the In-Depth Interviews

Our observations of the first draft of the theoretical model (Appendix A), taking
into account all the aspects observed in the previous results, were used as the basis of
the interviews. Some of them were made in pairs to foster discussion and suggestions
for input. The experts validated the following broad categories: academic, pedagogical,
technological, and SDG integration using emotions to enhance world transformation in
terms of sustainability issues.

4. The Framework for a Theoretical Model

Thus, it has been considered necessary to produce a teacher training model that inte-
grates sustainability skills using technologies and environmental concerns and emotions,
which are clearly linked to the SDGs. This model will be explained using the categories
that were validated by the experts.

The academic aspects that correspond to the content of the discipline to be taught
are mainly science, technology, engineering, arts, and mathematics; however, in our par-
ticular case, geography and social science were also included. The preparation is usually
carried out by the university in the initial and continuous training of teachers, which is an
indisputable need.

The pedagogical aspects related to the teaching strategies and techniques that are
proposed for the integration of content, technologies, and the achievement of sustainable
actions within the framework of the 2030 Agenda. These strategies are based on active
teaching, such as those cited by the expert panelists for the Delphi technique and those
that have been put into action in the classroom interventions outlined above. As noted,
these include project-based learning, problem-based learning, cooperative work, geospatial
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comprehension projects, and didactic outputs that incorporate Web GIS technology, includ-
ing viewers. The flipped teaching model is useful for advancing the cognitive aspects and
thus the contents of the discipline that students have to know. In addition, service learning
can be used to create a social service delivered by students to any social agent of the local
community. Tejedor et al. [55] and Bezanilla et al. [56] also consider these to be important
for higher-education case studies and didactic simulation strategies (it should be noted
that this new language of telling stories using online interactive maps is not among the
critical learning examples analyzed by the authors). Learning is affected by the pedagogy
associated with the technology application used in the classroom [57].

The technological aspects are used in obtaining, analyzing, and processing information
and data in order to build knowledge. The assessment of the data’s quality and reliability,
and its thematic, spatial, and temporal components, is made possible using statistical pro-
grams and quantitative and qualitative analysis, for which dissemination communication
tools are necessary. In this way, ICT is complemented by technologies that favor learning
and knowledge, which serve as a communication vehicle in the teaching-learning process.
Thus, in the process of designing activities for the construction of knowledge and its com-
munication, images, texts, statistics, mathematical reasoning, and maps were all used on
the cloud or developed locally on the computer itself, among many other resources. In
matters related to territory and environmental concern, cartographic viewers and Web GIS
play an important role, since they allow for the visualization, analysis, and interpretation
of the territory. The teacher must apply ICT tools smoothly in the European framework of
the Digital Competence of Educators (DigCompEdu) [58,59] and citizens [60] or be willing
to learn them “on demand” in their own teaching practice or daily life. The challenge is for
students/future teachers to “learn by doing” using these tools and acquire digital skills
that are then transferred to the real contexts of their academic life and their future work
teaching in schools and high schools. Additionally, on the technology side, a user-centered
design (UCD) approach, traditionally used in business, should involve teachers so that the
tools are designed to respond to teaching needs [61,62]. It is possible to achieve this using
geotechnologies [63].

The integration of SDGs means going beyond an environmentalist approach to con-
tent, which most teachers are familiar with. However, the application of scientific evidence,
which is frequently obtained or visualized using technology, must lead to a transforma-
tion of the individual in relation to environmental solidarity (ecological, economic, and
social) [52]. Thus, sustainable values appear as a key element of the curriculum (curricular
sustainability) and an educational and moral guide for the student, who is capable of
transforming the environment at a “glocal” scale, as Murga-Menoyo [52] calls it, which
means all possible geographical scales: global, regional, and local. In this way, the student
engages with the need for curricular sustainability and the training of responsible citizens.
Thus, competences in sustainability appears as essential [64] for the effective teaching and
learning assessment.

Socioemotional aspects play a key role in learning and they are mostly related to
multiple intelligences, curricular knowledge, and the content that is taught [43]. However,
they are also related to technological, pedagogical, and sustainable aspects. Socioemotional
education occupies the central place, because the teaching process must start from there, so
teachers should be trained in it.

A clear teacher training plan must cover all indicated aspects, based on real needs,
focusing technology on the user, planning attractive and varied content, and creating an
inclusive educational practice that connects an educational technology practice with the
current curriculum using the appropriate pedagogical and socioemotional framework.
Furthermore, this plan must employ active methodologies that promote the work of
students with organizations in their local environment, such as service learning (a learning
strategy that is necessary for changing attitudes) [28], together with a conceptual design
that supports problem solving and case studies. Critical analysis, systemic reflection,
collaborative decision making, a sense of responsibility (towards the current world and
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future generations), democratic commitment, human rights, and SDGs [52] are all essential
for citizen and planetary solidarity.

This teacher training framework model arises from the identification of needs and
incorporates a number of innovations [65]: new processes, products, services, and knowl-
edge. The model focuses on the users (i.e., the teachers and students), both in terms of the
use of pedagogical strategies and the adaptation of technology to them, rather than the
other way around, i.e., the promotion of teaching personalization strategies [66], as the
socioeconomic context is very important for improving competencies in sustainability.

Thus, the extensive knowledge that a teacher must have of the subject, accompanied
by his/her didactic application of technology and sustainability skills, is not only important,
but it should also be based on socioemotional education and curricular sustainability. The
proposed teacher training framework model includes the aforementioned components,
with three from the TPACK model [39] and collaboration in the achievement of the SDGs
in the territory. The context of the model has also now been deepened, so that it relates to
values and positive and negative emotions. A Venn diagram has been used (Figure 2) to
represent this after it was validated by expert participants in in-depth interviews.
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Figure 2. Teacher training framework model to improve competencies in sustainability. A wide
range of elements and views have been considered, such as curricular sustainability, resources, and
the school environment. However, socioemotional education should be at the core.

The results of the groups of teachers and professionals and these different techniques
have served to develop and agree about each of the key elements of the teacher training
model to be built, while contributing to the SDGs. Globally, it seems that the sources of data
are very useful for building web maps and knowledge-related SDGs. The model enhances
the curricular sustainability and a truly transformative quality education, using learning
achievements adjusted to a top-level typology of competencies for sustainability. Each
is made up of a cluster of many other competencies with multiple elements: knowledge,
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values, skills, attitudes, etc., which is a synergistic effect of their interrelation [67] and
makes it possible to maintain socioemotional education in the core and employ curricular
sustainability as the framework. This is a new method, which needs to be explored by
researchers and society.

This teacher training model and framework make it possible for teachers to integrate
all the necessary elements to build local and global citizenship in the 21st century into their
daily teaching. Thus, the data ecosystem that the digital revolution provides as information
is highly applicable to the educational activity, not only for generating knowledge, but
also for promoting skills and competencies related to sustainability, as explained above.
This involves focusing attention on the comprehensive training of the person, who is
understood to be a member of the community that constitutes the biosphere. The aim is to
produce a citizen who is actively committed to democracy, inclusivity, universal equity,
and solidarity [47]. Figure 3 provides a scheme that summarizes this process.
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Additionally, learning results take into account the whole process (Figure 2) and can
easily be shared with a learning community and collaborative groups [68,69].
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5. Discussion and Conclusions

The key elements of the teacher training model to achieve learning outcomes and
competencies for sustainability means taking transformative action. This means not only
using a theoretical framework as the basis of a model to be adapted individually by any
educational institution according to its own needs, but also socioemotional competencies.

Quality preservice and in-service teacher training are ongoing challenges in our
educational system [45]. We should seek to produce a global and caring planetary citizen
who contributes towards a sustainable planet. In order to achieve this, a path has been
identified for teacher training, in which the use of technology for data processing allows
for student-centered learning, the construction of knowledge, and critical thinking using
critical analysis (in which aspects of social justice, human rights, and sustainability are
incorporated). Students should understand that there are no absolute truths and that
consensus is an important value. Furthermore, they should acquire digital literacy to help
them to be active and constructive citizens.

This teacher training model has been developed by employing the Delphi method
and questionnaires for “expert” teachers, the authors’ teaching experience using action
research methodology, and, finally, validation of the model by other teachers who use
technologies and are concerned about sustainability issues. It is based on UNESCO’s
sustainability competencies, which encompasses technology, the scientific content of the
subject to be taught, and didactics (pedagogy) linked with innovation, but it also includes
education in sustainability and socioemotional issues, with experiential knowledge of the
SDGs integrated.

Thus, it is essential to have competent teachers in technology, sustainability, the
subject matter of the curriculum, didactic strategies, and innovation, who take into account
the context in which the teaching–learning process takes place and the management
of socioemotions. While a teacher training model is important, so is an appropriate
curriculum that addresses sustainability problems, because this endows it with meaning
for technologically adept students.

Pedagogical strategies based on active teaching are very important and real method-
ological change is necessary in the classrooms, using the pillars of education: learning to
know, enhancing knowing how to do and how to be (learning to do and learning to be),
knowing how to be persistent (attitudes and values), and learning to live together. This
approach is expected to produce changes in student attitudes that contribute to their goals
and lead them to feeling positive about their experience.

Education is the key question in increasing citizens’ awareness of sustainable develop-
ment goals. Thus, it is essential to integrate the 2030 Agenda in teacher training, together
with a socioemotional education. A complete framework for a teacher training model was
created, based not only on digital competences, the scientific content of the subject, and
pedagogy, but also on education in sustainability and emotional education.
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