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Abstract—Research on training in knowledge related to geolocation with
technologies shows the training potentials and limitations that these resources
offer for teachers in training. This study examines the perceptions of the in-
structional effectiveness of mobile devices and geolocation software, by analyz-
ing the performance in the TPACK skills dimensions of future teachers. A
mixed methodology has been implemented, with a descriptive cross-sectional
approach as well as inferential analysis based on a questionnaire and the tasks
carried out by the sample. The results show a poor didactic use of technologies
while confirming the acquisition of knowledge about geolocation. This corrobo-
rates the benefits of applying an improvement in the digital competence of
teachers in training.

Keywords—Geolocation, Digital Teacher Competence, training, LKT, teacher
training.

1 Introduction

In recent years, we have witnessed a pedagogical change throughout Europe and in
the world with the aim of giving a strong response to the needs related to teacher
training in the didactic-technology binomial.

The concept of competence [1] suggests a set of basic capacities, abilities and / or
skills, which are in the essential learning for citizens within the framework of the
Information and Knowledge Society (IKS). Similarly, skills such as the ability to
understand spatial, formal, and data terms and concepts are required. The understand-
ing of spatial concepts refers to the so-called spatial ability and the set of capabilities
related to the positioning, location and understanding of the territory in the area of
geography.

Although there is no consensus regarding the definition of spatial competence
(SC), the numerous works that have dealt with the subject converge in characterizing
it as the ability to represent, generate, remember and transform symbolic non-
linguistic information [2, 3] . Citizens must be able to read, understand and use a plan
or map, to be able to orient themselves in space. In this sense, future teachers, whose
task is to train their students in competencies, must not only have the spatial compe-
tence to be transmitters and teachers of such knowledge, but they must also appropri-
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ate the didactic potential of the Information and Communication Technologies (ICT)
for this purpose. The current question is how to implement teaching and learning (T-
L) models that allow join content, pedagogies and technologies to be brought together
in a dynamic and inclusive way. Thus, various options emerge, seeking to resolve this
complex symbiosis such as the Technological Pedagogical Content Knowledge
(TPACK) model [4]. This model proposes, among other aspects, the conjunction
between the so-called Basic Knowledge of the Teacher [5] and the novel ICT re-
sources [6, 7].

In this sense, this study focuses on the achievement of the following objectives: the
first, to assess the level of geospatial competence of teachers in training; the second,
to know their perception regarding the use of technologies for teaching; the third,
study and assess the importance they attach to manipulative, didactic and pedagogical
training of technological resources in their university training and, lastly, assess pro-
gress in geospatial competence at the end of the intervention.

The first part of the article presents the state of the question about the concept and
evolution of the SC and its interweaving with geographic discipline; the current im-
portance of DCT training and the work that has been done in other research. In the
second part, we synthesize the main findings of the implemented intervention as well
as the conclusions reached.

1.1 The concept of space competence

Defining the central concept of this research, "spatial competence”, is essential for
understanding the results that will later be offered.

The referential framework to define the competences is the declarations coming
from the references [8, 9], the reference [10] and as stated in [11] Report. Competen-
cy is understood as: “the development of complex capacities that allow students to
think and to act in various fields [...]. It consists of acquiring knowledge through
action, the result of a solid base culture that can be put into practice and used to ex-
plain what is happening” [12, p.35]. By spatial competence an aspect of intellectual
capacity is recognized [13, 14], “which is unitary in itself, but is composed of multi-
ple sub-abilities that may be more or less accentuated in different people and that
influence the level of achievement in various fields ” [3, p. 67].

The spatial intelligence or SP, this includes the abilities to accurately perceive the
visual world, carry out transformations and modifications of one's own initial percep-
tions, and recreate aspects of one's own visual experience, even in the absence of
appropriate physical stimuli [15]. Thus, this competence emerges as an amalgamation
of skills, which start from an elementary operation: the ability to perceive a form or
object of reality [16, p.9].

1.2 Spatial competence and geography

In the field of education, works on Spatial Ability (SA) have focused on the areas
of Science, Technology, Engineering and Mathematics (STEM domains) [17] and, in
a special in geometry [18] and in engineering [19, 20].
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SA or SP is a type of intelligence involved with objects. This, unlike logical-
mathematical intelligence, which has a growing trajectory of abstraction, remains
fundamentally linked to the concrete world and hence it is "staying power" [21, 22,
p.43]. There are various proposals in relation to the elements that comprise it. Thus,
various components of HE are recognized [23, 24] such as spatial perception; spatial
visualization; mental rotations; spatial relationships and spatial orientation. The latter
involves the ability of mentally locating an element in space and coming to preview it
(think it) from different perspectives [25]. This ability is intimately linked to geo-
graphic discipline.

The subject "geography" promotes knowledge and training to: locate; represent the
Earth's surface; correctly describe plans and maps interpreting their scale and conven-
tional signs; identify and manage the concepts of parallels, meridians and geographic
coordinates; locate on a map among others.

The SP plays an essential role in the development of new knowledge.

1.3 Space competition and technologies

In the current context, where the requirements for the formation of ICS citizenship
are generating transformations in the field of education, the universities of the Euro-
pean Higher Education Area (EHEA) are striving to implement modifications in the
models and methodologies of teaching and learning (LT). The objective is none other
than the achievement of a higher education system adapted to the new needs in the
field of technology, providing centers and departments with resources and Internet
connectivity and paying special attention to the role of teachers and their digital com-
petence since there are the teachers who, in this context, acquire a central role for the
correct incorporation of new ICT resources [26, 27].

Technological resources can help in the learning and understanding of space in an
autonomous way [28, 29]. As has already been pointed out, in the specific case of
geographic science, spatial knowledge is essential since this structuring content is part
of its essence. The distribution of phenomena in the territory has been the object of
study, over time, of geography, constituting the main objective in formal school edu-
cation. The GIT tools and their didactic application can develop educational programs
that allow a comprehensive training of the students since they allow the physical envi-
ronment to be brought closer to the student.

The criteria that drove the search for key publications to support the literature re-
view have been, knowing what geospatial competence is (epigraph 1.1) And how it is
conceptualized; show the relationship between this competence and the Geography
discipline (epigraph 1.2) and relate spatial competence to the new demands of the ICS
(epigraph 1.3).

In light of all the above, it is considered necessary, to help the training of future
teachers, to carry out the analysis on the perception of a sample made up of teachers
in training (n = 421), in relation to their DTC, SP and compare it with the assessment
they make of a classroom practice with technology, to achieve these skills. That is
why the purpose of this research has focused on the work, through different hardware
(mobile devices) and software (geolocation), of the acquisition and development of
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the EC and the DTC in the training of future teachers. All this, supported by the T-L
TAPCK model, validated with one of the most appropriate for the correct inclusion of
technology in educational processes. Conclusions have been drawn that, although not
definitive, provide important reflections for future research on the subject.

2 Methodological Design

2.1  Design of the investigation

The work has been approached from a descriptive approach, with a mixed method-
ology [30]. For its development, an exploratory-type research design based on the use
of the questionnaire as a tool for collecting information [31] and experiential, based
on the analysis of the proposed didactic designs [27]. The research has been devel-
oped during several academic courses, in the context of learning from the Faculty of
Education of a Spanish university. The study process has been configured throughout
four phases [32, 52]: theoretical review on CDDs, the TPACK model, GITs and pre-
viously developed studies on the concept of spatial-geospatial competence; the design
and subsequent validation of the instrument based on the collaboration of faculty from
other national and international universities; the subsequent collection of information
through the questionnaire and the development of the geolocation practice and the
analysis of the data.

2.2  Sample

The sample object of the study has been selected in a non-probabilistic, directed
and intentional way [33], consisting of 421 participants, undergraduate and postgrad-
uate teachers, coming from Spanish university institutions. The sample is considered
significant with respect to the total existing population [34] and is made up of 301
women (71.3%) and 120 men (28.7%). The age range is between 19 years and over 40
years, distributed in six subgroups. In relation to the studies they carry out, 355 stu-
dents are studying a Master's Degree in Primary Teacher and 66 a Master's Degree in
Teachers.

2.3 Instruments

In this research, a methodological design based on survey-type studies was chosen,
as well as a descriptive and inferential cross-sectional quantitative methodology. For
this, two analysis tools have been used. On the one hand, a questionnaire has been
applied, adapted to the objectives of the study and designed ad hoc, based on the one
used by the Ref. [35] and the Ref. [32], whose content has been validated by experts
from Spanish and international public universities. The instruments consist of 23
items measured on a five-point Likert scale (1, Strongly disagree - 5, Totally agree),
and organized into five study dimensions: 1. Socio-demographic characteristics (items
1-3); 2. Knowledge of Content (CK) (items 4-8); 3. Pedagogical Technological
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Knowledge (TPK) (9-13); 4. Technological Knowledge of Content (TCK) (items 14-
18); and 5. Pedagogical and Content Knowledge (PCK) (items 19-23) (Table 1).

To verify the reliability of the questionnaires, the Cronbach's alpha coefficient has
been calculated. The results obtained (o = .918) confirm the existence of a high and
adequate internal consistency of the instrument for the proposed study [36, 37]. In the
same way, the Pearson's Chi-Square index was found with results of p-value <1 = Sig.
0.001 [38], indicative of the high correlation of the questions posed, illustrative of the
validity of the items and the structure of the instruments implemented.

Also, the didactic practice developed by the participating students, related to geo-
location with Learning and Knowledge Technologies (LKT), with different hardware
(mobile phones; tablets) and software (Google EarthTM; GPS Compass Explorer;
GPAS Compass) has been evaluated. Navigator; Google EarthTM (GH), Google
Maps (GM), QRCODE-Monkey).

2.4 Procedure

Regarding the procedure, first of all, permission was requested for its distribution,
following the data treatment regulations Organic Law 15/1999, of December 13, on
the Protection of Personal Data, Organic Law 3/2018, of December 5, on Personal
Data Protection and guarantee of digital rights, and Regulation (EU) 2016/679 of the
Parliament and of the European Council of April 27, 2016. Once the process was
approved, the questionnaire was distributed, before and after practice (table 1). The
medium used was the institutional email of the participants, through the free Google
Forms application. It was distributed during the second semester of the various aca-
demic courses analyzed.

The conditions under which the study would be carried out, the research objectives
and its duration were reported. After explaining the purpose of the investigation, par-
ticipants were reminded of the confidentiality and anonymity with which the data
obtained would be processed and interpreted.

Regarding the didactic proposal, a group practice was designed, outside the class-
room, oriented to the work of the SP. The activity to be carried out consisted in the
geolocation of relevant artistic-cultural milestones reflected in eight routes on the
University Campus. Groups of 3-5 students were formed who were provided with one
of the routes. Likewise, the indications regarding the necessary material for the devel-
opment of the tasks and other aspects to be taken into account when carried out in a
context other than the classroom were distributed; The process to follow to carry out a
correct use of the GIT (mobile devices; preparation of QR; geolocation programs) as
well as the delivery format of the final task were explained in detail. This information
was transmitted to all participants prior to the practice and was posted in the Virtual
Campus space available for the subject of "Teaching of Social Sciences: Geography”,
at the University.
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Table 1. Questionnaire, instrument of the research

D. Var. Item
. |CKy | am able to define the concept of geographical “orientation”.
X CK, I_have abilities and skiIIs_to be aple to orient myself in the geographical space from the
= simple and complex cardinal points.
E' CK | have abilities and skills to be able to orient myself in the geographical space based on
2 3 cartographic coordinates.
é CK, | am able to identify and manage the concepts of parallels, meridians.
A |CKs I am able to locate elements of the geographical space on a map and / or plane.
The GIT resources used and the practices in which | have participated allow me to
TPK, choose the appropriate technologies to optimize the teaching of Geography, to locate a
place and orient myself.
The GIT resources and content worked on in my training have prepared me to use infor-
TPK, mation technology to improve students' motivation to learn content such as orientation
and spatial location.
TPK The activities carried out and the knowledge acquired in my training has enabled me to
3 use the GIT in various activities for the teaching of Geography.
The activities carried out and the knowledge acquired has formed me to be able to select
TPK, the appropriate GITs to optimize the teaching of the contents and skills related to geolo-
cation.
The implementation of GITs in the teaching and learning of Geography enables us to
TPKs - 7S I o ed ; i
adaptively use technologies in various geospatial skills teaching activities.
TCK The training received has enabled me to use specific software on geographic content
! related to spatial location.
The training and practices in which | have participated have taught me what information
TCK, . R Lo
technologies can be applied to teach how to orient in space.
TCK The activities in which | have participated have enabled me to use specific Geography
< ¢ software to design geolocation activities.
g The activities carried out on location favor the acquisition of geospatial competences for
< |TCK, the selection of information technologies applicable to the teaching and learning of
S Geography.
B The training received and the practices in which | have participated prepare to use specif-
g |TCKs ic Geography software to carry out activities related to geospatial competencies (locate,
a orient, etc.).
The training received and the practices in which | have participated have taught me to
PCK; X - . .
help students in solving problems related to geospatial skills.
The training received and the practices carried out have enabled me to formulate specific
PCK, . A . :
teaching objectives of the Geography curriculum related to geospatial competences.
The training received and the practices in which | have participated have shaped me to
PCK; guide the students in carrying out activities in which to develop their geolocation skills
< and abilities.
Q The training received and the practices in which | have participated have prepared me to
o |PCK, determine which geographic concepts should be used in the school curriculum to achieve
5 the didactic objectives on location and spatial orientation.
D The training and practices in which | have participated enable me to select appropriate
g |PCKs GIT tools for evaluating student performance in learning content related to location and
=) spatial orientation.

Once the information of the groups was collected, the analysis of the data was car-
ried out using the statistical package SPSS v.25. Taking into account the proposed
objectives, different tests have been carried out. In an initial phase, the internal con-
sistency of the questionnaire was assessed and the main descriptive statistics of the set
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of quantitative responses were obtained (mean= M and standard deviation= SD). After
that, an exploratory analysis of the descriptive test statistics was also carried out ac-
cording to the dimensions that make up the instrument. In a second phase, the Stu-
dent's t-test was applied for independent samples, to check if there were significant
differences before and after the intervention.

3 Results

The analysis process has been organized and systematized. In section 3.1 Descrip-
tive analysis, the data are presented with the following structuring and systematiza-
tion: 1) the data process: a) the internal consistency of the questionnaire was assessed
and the main descriptive statistics of the set of quantitative responses were obtained
(mean= M and standard deviation= SD); b) After that, an exploratory analysis of the
descriptive test statistics was also carried out according to the dimensions that make
up the instrument; c) Student's t-test was applied for independent samples, to check if
there were significant differences before and after the intervention.

3.1  Descriptive analysis

A selection of the results obtained in this study is presented. Starting with the de-
scriptive analysis of the scores of the participants considering the items that make up
the questionnaire, before (pre) and after the didactic intervention (post).

The comparison of the results of the descriptive statistics (mean = M; standard de-
viation = SD) for each of the dimensions (Table 2) underlines an improvement in
perception in all of them after the implemented practice.

In the CK dimension (items 4-8), which gives information on the perception of the
students in relation to their geolocation knowledge, it is where the items present the
most significant differences between the pre-questionnaire (M>2.01; SD<0.784) and
post (M>4.87; SD<0.582). These values indicate the poor training of the participants
on content such as: location, orientation, parallels, meridians, etc.

Regarding the TPK dimension (items 9-13), the values show the negative percep-
tion of the participants, prior to the practice, in relation to their ability to understand
and recognize the GIT resources and other appropriate technologies for the develop-
ment of spatial competences in their teaching work (M>3.44; SD<0.803). The values
of the post questionnaire approximate the answer option "Totally agree" (M>4.82;
SD<0.563).

The same is true for the TCK dimension (items 14-18), where the sample considers
that, prior to the intervention, it does not have sufficient knowledge about the peda-
gogical possibilities and limitations in the use of software and hardware to work with
geolocation and to train in geospatial skills (M>3.01; SD<0.772). Once the activity
has been carried out, the response values (post) approach the option “Totally agree”
(M>4.81; SD<0.624).
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Table 2. Descriptive results (M = mean, SD = standard deviation) and t de Student

| Pre phase Post phase t de Student
Item M [ sD M | sD t | Ssig. unilateral
Dimension 1 Knowledge of Content (CK
Iltem 4 CK; 2.03 0.665 4.98 0.532 -4.059 0.000**
Iltem 5 CK, 2.65 0.634 4.99 0.545 -3.580 0.007**
Item 6 CKj 2.72 0.658 4.97 0.527 -4.109 0.000**
Iltem 7 CK4 2.01 0.784 4.87 0.582 -3.987 0.006**
Item 8 CKs 2.88 0.662 4.89 0.511 -3.301 0.004**
Dimension 2 Pedagogical Technological Knowledge (TPK)
Iltem 9 TPK, 2.02 0.789 4.82 0.563 -2.098 0.012*
ltem10 [TPK; 2.12 0.802 491 0.501 -3.170 0.001**
ltem11  [TPK; 3.01 0.734 4.88 0.544 -4.896 0.000**
ltem12  [TPK, 2.05 0.693 4,93 0.524 -2.767 0.021*
ltem 13 [TPKs 3.44 0.803 4.99 0.424 -3.905 0.000**
Dimension 3 Technological Knowledge of Content (TCK)
ltem 14  |TCK; 3.09 0.713 4.93 0.502 -4.701 0.000**
ltem15 [TCK, 3.15 0.638 481 0.612 -2.908 0.031*
ltem 16  [TCK, 3.13 0.712 4.83 0.624 -3.977 0.000**
ltem 17  [TCK,4 3.01 0.642 4.96 0.522 -2.014 0.029*
Item 18  [TCKs 3.14 0.772 4.99 0.504 -3.802 0.001**
Dimension 4 Pedagogical and Content Knowledge (PCK)
ltem19  |PCK; 3.15 0.698 4.88 0.624 -3.991 0.000**
ltem20 |PCK; 3.19 0.877 4.85 0.625 -2.195 0.016*
Item21  |PCKj 3.13 0.818 4.90 0.597 -3.838 0.000**
Item22  [PCK, 3.12 0.784 4.83 0.627 -4.090 0.000**
ltem 23 |PCK;s 3.17 0.771 4.82 0.631 -3.997 0.000**

Also, this same trend is observed in the PCK dimension (items 19-23), with re-
sponse values, in the pre-questionnaire next to "Neither agree nor disagree" (M>3.12;
SD<0.877), indicative of the perception of the sample in relation to its potential to
formulate didactic objectives, evaluation processes or resolution of doubts about geo-
spatial competences. Similarly, after practice, the results for this same dimension are
equivalent to value 5 on the Likert scale (M>4.82; SD<0.631).

To determine if there are significant differences between the analyzed dimensions
and taking into account the differences that have been seen in the descriptive results
(M and SD), we have proceeded to compare, using inferential statistics, the scores
obtained in the variables of each phase (pre and post). To do this, we applied the Stu-
dent's t-test for related samples (Table 2). Although not listed in the table, the para-
metric assumptions of homoscedasticity and normality have been verified. In this
regard, indicate that the data of the homoscedasticity of the variables yields values
compatible with the application of parametric tests. Regarding normality, the Kolmo-
gorov-Smirnov test, the level of significance is greater than 0.05 (p> 0.09), adjusting
to normal, so the Student t-test can be applied for related samples. Regarding the
results of the parametric assumptions, we can observe the existence of statistical sig-
nificance in all the variables regarding the differences between both phases of the
study (pre and post). This denotes the positive assessment regarding the didactic pos-
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sibilities of the intervention carried out in the different dimensions that have been
considered for the study.

However, the CK dimension has been the area where a greater difference between
both phases is detected, with a clear improvement in the responses (Sig. Bilateral
<0.007). Also, highlight the value of bilateral significance for items of the PCK di-
mension with a unilateral significance value of <0.016.

3.2 Analysis of the developed practice

The elaborated didactic proposal highlights the difficulties that the Primary Grade
students find when facing the work with GIT to learn the geographical space. In par-
ticular, the problem lies in the lack of education and training in geospatial skills.

Practice route example
Cardinal and cartographic location with Google Earth™ place mark

S8/
Google Earth

Fig. 1. Example of a developed proposal

The proposed practice has consisted of locating (cardinal and cartographic) land-
marks on the University Campus. To do this, groups of students have been organized
to whom they have been provided with a map, with the elements that they had to geo-
location in order to subsequently make a QR with the following information: location
(cardinal and cartographic) of the landmark; information related to said spatial ele-
ment; image of said milestone; geolocation in Google EarthTM.

For the evaluation of the practice, a rubric was used, adapted to the research and
validated by experts from various national and international universities (Table 3).
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Table 3. Aspects evaluated in the geolocation rubric

D. Evaluated elements

Recognition of the basic and complex cardinal points.

Correctly uses the concept of cardinal orientation (N, S, E and W).

Recognizes and understands cartographic coordinates (latitude and longitude).

Use cartographic coordinates to locate a point in space and on the plane.

Recognizes and properly uses the orientation and location of points on the plane.

GIT resource manipulation: GPS Compass Explorer; GPAS Compass Navigator; Google
TPK Earth™ (GH), Google Maps (GM), QRCODE-Monkey.

Use GH for geolocation of landmarks in space.

Select those GITs and the appropriate ICT resources for geolocation of landmarks on the map.
Use software and hardware resources to work on geographic content related to in situ spatial
orientation and location.

CK

TCK It solves the task of orientation and spatial location in the plane, based on the acquisition of
geospatial skills.
Use your geolocation skills and abilities to solve the practice.

PCK Recognizes Geography content related to location and spatial orientation.

Demonstrates the achievement of geospatial skills geolocating landmarks in space, from the
plane.

4 Discussion and Conclusions

The potential of geospatial information and its interest in citizenship is closely
linked with decision-making and management [39], and also for professional devel-
opment [40].

Along with geospatial skills, training in the use, manipulative, critical and informa-
tive of technologies is a fundamental element in the development of current T-L pro-
cesses. In this context, the teachers must possess a series of knowledge with which
they can develop an effective and efficient educational integration of technologies
[41]; directed towards their teaching practices; taking into account the theories on
which pedagogy is supported without neglecting a deep knowledge of the contents of
its discipline. The complementarity of all these requirements is the basis of the T-L
TPACK model [26, 42]. From the interrelation of the dimensions of the model (disci-
plinary knowledge (CK); pedagogical (PK) and technological knowledge (TK) and
their combinations (PCK, TCK, TPK)), it is sought that teachers build enriched learn-
ing environments, which favors the achievement of the educational objectives set.

It is necessary, therefore, to address the correct training of future teachers so that
they have DTC and, in the specific case of Social Sciences, with SP [27]. That is why
this study investigates the current situation with respect to the knowledge that future
teachers possess in three dimensions of the TPACK model: disciplinary knowledge
about geospatial competence of teachers in training before and after the course (CK);
knowledge about their digital teaching competence (TCK) and their perception about
its manipulative, didactic and pedagogical importance (TPK and PCK).

The results obtained in this research show that the teachers, participants in the
study, have a poor geospatial competence (CK dimension) when they begin their
preparation as future teachers (Bachelor's and Master's Degrees). Once strategies and
activities oriented to the development of their SP with GIT have been implemented in

46 http://www.i-jet.org



their training, this training improves substantially, providing future teachers with such
geospatial competencies as confirmed in this work. Such results converge with the
research of other authors, in relation to higher technical studies [3, 43] and humanities
[44, 45].

Similarly, we detect that there is little training in the sample in methodologies that
adequately combine content and technology (PCK dimension). On the contrary, and
responding to another of the objectives set out in this work, the values obtained show
a positive perception of the students about their professional capacity in digital skills
(TPK dimension) and in the use of technologies for teaching geospatial contents
(TCK dimension). Similar conclusions were reached by other researchers [46, 26]
who confirm that teachers in training do not present difficulties in manipulating digi-
tal devices. This perception may be due to the fact that future teachers tend to inter-
pret the manipulative use of technologies and their digital training as teachers in two
different fields, decoupling the teaching skills themselves from the teachers' digital
skills.

Another objective of the study has been the analysis of the ability of new teachers
to select technological resources, appropriate to specific contents. Thus, the study
presents a deficient capacity to discern how to implement, appropriately, the ICT and
GIT resources, for the transmission of content related to location and orientation
(PCK dimension) prior to the intervention. After the training received, a clear im-
provement is confirmed in relation to the adequate selection of GIT tools for working
with geolocation content and the qualification of the participants to implement the
technologies in the classroom (TCK) is accredited.

In the same way, the value that the training teachers place on such training is cor-
roborated. These findings coincide with other studies [47, 8, 27], where the need for
digital teacher training and its benefits for teaching is stated, as well as the importance
of adapting the study plans to such ICS requirements [4, 46, 48, 42].

All these evidences allow us to conclude that, despite the importance of teaching
citizenship about spatial capacity, in order to associate and relate contents that may
not have a direct relationship at first, university curricula continue without betting on
classroom practices that serve, concretely, to such requirements. Likewise, and de-
spite the positive self-efficacy in digital skills of future teachers, the lack of adequacy
of the undergraduate and postgraduate curriculum proposals of teachers for the correct
implementation of GIT in initial training is verified. In this sense, although the educa-
tional administrations are carrying out proposals for the improvement in the training
and implementation of technologies in the university study plans [27], there is still a
long way to go to comply with the current demands of the ICS. It is essential, for
educational improvement and understanding of geographic space, to enhance skills
related to digital competence such as the recovery, selection, creation or exchange of
digital content and experiences in virtual environments [50, 51, 26, 49, 53]; and with
geospatial skills.

Regarding the limitations of this work, it must be said that it is partial data, since it
is an incipient, wide-ranging investigation that will last over time, for at least two
academic years.
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It should also be noted that it would be interesting, in future analysis, to assess the
qualitative and perception results by gender in order to evaluate possible variations
based on this factor. Similarly, it would be interesting to investigate the relationship
between the beliefs and practices of future teachers, extending the study to active
teachers.
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