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This research aims to explore competencies in the digital global context through an international experiment conducted at the
Veracruzana University in Mexico and the Public University of Navarre in Spain. In this paper, we report test scores of a course
from both universities (N = 85). The course was grounded on Industry 4.0 and digital transformation. Students were required to
work in international teams through virtual communication and coworking tools. The main findings show that digital com-
petencies though necessary, do not seem sufficient. Additionally, the research identifies the most developed competencies
(decision-making and cognitive development competencies) and the competencies that need to be strengthened (digital
competencies). From a practical perspective, the international experiment facilitates a collaborative learning scenario.

1. Introduction

The digital transformation has had a huge influence on daily
routines. Technologies have transformed human habits;
such changes are likely to become even more relevant in the
ensuing years, complementing the real world with a virtual
one [1].

This development affects young people to the greatest
extent. Youth should be prepared to face this virtual world
and its future development. Youngsters and adolescents are
digital “natives,” that is, growing up using digital modalities,
they are likely to have developed higher digital skills than
older generations. This engenders a competitive advantage
for them over other workers across a broad range of pro-
fessions and sectors [2].

With this aim in mind, institutions have been focused on
further development and refinement of digital skills in
young persons. Indeed, digital skills are considered by the
Council of the European Union as the main field of de-
velopment in the educational area. Importantly, the edu-
cation reform defined in the Europe 2020 strategy includes
ICTs as a key element. Along the same lines, in the Mexican
context, the Union of Businessmen for Technology in

Education (UNETE), a nonprofit organization that aims to
improve quality in Mexican education, has been providing
public schools with ICT equipment and connectivity; it also
trains teachers in digital learning competencies. From an
applied perspective, there are several initiatives to foster
digital skills in youngsters across Europe and Latin America
(e.g., Youth on the Move; An Agenda for New Skills and
Jobs; the “Opening up Education” initiative to foster digital
skills in schools and universities; and the Mexican projects
BRAINET, CLASSMATE, and KHAN-ACADEMY). In fact,
educational centers are required to adapt their proposal to
include digitalization in order to contribute to the devel-
opment of these computer-based skills [3].

There is an ongoing debate concerning the impact of
these technologies on young people, as can be concluded by
a large number of published papers over the last few years
in this field. Several of these articles [4, 5] highlight the
positive role of technology for young people as it promotes
autonomy and wellbeing in persons of this age. On the
contrary, Holt and Brockett [6] found a weak relation
between self-direction and technology use. Conversely,
cyber-aggression or technology addiction can be cited as
negative effects of ICTs [7-9].
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However, even if ICTs have positive or negative effects,
their relevance in the workplace is unquestionable. Pre-
cisely, this importance justifies the present research paper
in that it contributes to an understanding of the role of
digital skills for youths (via definition of an international
experiment in groups of university students from Spain
and Mexico). Student participants learned the digitaliza-
tion process through its practice in a virtual and inter-
national team.

In particular, this research contributes to the study of
digital skills in young persons by (1) delineating an inter-
national experiment to train digital skills that can be rep-
licated in other educational centers, (2) developing the
analysis of the main results derived in the experiment, (3)
identifying the critical competencies within the studied
digital context, and (4) considering the role of digitalization
from an inclusive perspective (in which the teamwork is
effectuated by digital tools and in virtual teams.

2. Theoretical Background

Digital transformation can be defined as the digital rep-
resentation of information and objects in binary code,
enabling computer processing as a basic technology and
fostering convergence among technological applications of
diverse fields of application [1]. In addition, Hart [10]
argues that the digital transformation is not about linking
elements of social and mobile learning to existing services
and programs; instead, it involves establishing changes in
learning cultures and generating new business models.

The digital transformation not just affects companies. It
is fundamentally changing society, as people find themselves
increasingly dependent on digital services. Indeed, the
digital economy affects all spheres of life and, consequently,
every sector. As a result, people actually behave in two
parallel contexts: the physical world and the online
environment.

The digital transformation has just started. Schweer and
Sahl [11] predicted a huge increase in the digitalization field.
As they observed, digital transformation is unstoppable—as
a result, a robust virtual world has come into being. In this
sense, digitalization is a global trend [12].

The rapid evolution of robots confirms this view.
Indeed, just a glance at increases in annual sales indicates
the vast growth of this technology, across a range of
sectors. The International Federation of Robotics [13]
facilitates the large increase of sales in the robotics
markets; it has gone from 121,000 robots sold in 2010 to
384,000 global robot installations in 2018. In the
2013-2018 period, annual robot installations increased by
19% on average per year. The automotive industry leads in
the implementation of robots (30% of total), followed by
the electrical/electronics sector (25%) and the metal and
machinery industry (10%).

On the contrary, this increase in the robotic market is
predicted to continue in the ensuing years. The aforemen-
tioned International Federation of Robotics [13] expects an
increase of 12% in sales of robots per year, on average, from
2020 to 2022.
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To sum up, digitalization is a global trend—one that can
be expected to increase in the following years. Both Europe
and America are implementing these changes.

2.1. Digital Skills. The digital transformation described
above implies the development of technological compe-
tencies. As a consequence of this digital transformation and
according to the European Commission, 90% of the jobs will
require digital skills by 2020 [14]. Nevertheless, as stated by
the Council of the European Union, there is still a gap in
digital skills, and, particularly, in the incorporation of these
skills in the job market [15].

In this context, an increase in the use of ICTs at work can
be globally expected. Consequently, there is a need to acquire
basic digital skills in this transforming labor market which
justifies the interest in this topic.

Along with this line, as previously mentioned, most
research focuses on the positive effects of digital skills in
young people. Technology facilitates youth’s autonomy and
wellbeing through informal learning and the development of
competencies required by the job market, among others
(e.g., [4, 5, 16]). Additionally, youth empowerment can be
reinforced through digital tools [17]. Even more, technology
allows autonomy in the case of young people that suffer from
disabilities [18]. Consequently, the development of digital
skills is particularly relevant in these circumstances [19, 20].
All the described advantages support the importance of
including digital skills in the educational process.

Nevertheless, negative effects should also be considered:
ICTs imply inclusion problems [21], technology should face
cybersecurity risks [8], technology addiction appears as a
new risk for youth [7, 9], and there is an evidenced rela-
tionship between smartphones addiction and lower aca-
demic achievements [22], among other problems.

In the described scenery, citizens are required to adapt
their competencies to this new context. The use of tech-
nology in virtual services (health, education, etc.) and the
development of digital skills in the workplace are considered
crucial to prospering in a digitalized economy.

Young people have an additional interest in developing
these digital skills, as future virtualization will be even more
relevant. In this context, training in digital skills is required
for the integration of digital knowledge as a means of
succeeding in the new context (where smart industries
substitute traditional factories [23]. For instance, the in-
troduction of specific educational programs about advanced
networking technologies and sensors is considered crucial
for engineers in the field of intelligent industries [24].

On the whole, data experts, mathematicians, and
computer scientists, among others, are essential in the
implementation of digital transformation. Consequently,
digital skills should be included in students’ courses; ad-
ditionally, educational centers should consider them and
adapt their programs to align with this trend.

Even more, according to Romero et al. [25], a new
worker’s profile can be defined: the so-called Operator 4.0.
Operator 4.0 refers to a smart and skilled operator who
performs “work aided” tasks by machines if and as needed.
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To sum up, although technology has positive and also
negative effects on youth, digital skills are required to join
the job market. The demand for these digital skills will
increase in the future. Consequently, training and educa-
tional programs are needed to incorporate youngsters into
this virtual world, particularly in the working market. Fi-
nally, it is generally accepted that jobs will change and new
qualifications will be required, so there is a need to prepare
young people for digital skills.

2.2. Competencies in a Digital Context. Although digital skills
are relevant to succeeding in the virtual world, they are not
enough. Technical competencies should be complemented
with core competencies: interpersonal, functional, and so on.
Ausubel’s [26] significant learning theory states that we add
and adapt the new information to our previous knowledge.
Consequently, the development of digital skills affects core
competencies, and, in parallel, a digital context implies a
different way of performing competencies.

According to the Organisation for Economic Cooper-
ation and Development [27], there is a mismatch between
the students’ competencies and those required by the labor
market in Mexico. Around 50% of employers complain
about the lack of competencies required by their sector. Both
specific and transversal competencies seem to be inadequate.
In this context, the OECD Skills Strategy [28] identified eight
skills-related challenges to Mexico to foster better and more
suitable skill sets.

Spain presents a similar situation: competencies are
below the average level of the OECD countries. There are
also imbalances between the competencies needed and those
supplied [29]. In general, the highest levels of basic and also
advanced cognitive competencies are required.

Table 1 displays the main indicators of skills perfor-
mances in Spain and Mexico, as compared with other OECD
countries. Figure 1 shows that although the Spanish situation
is better than the Mexican one, both Spain and Mexico
present levels of these indicators below the average of
OECD-member countries. According to the previously
mentioned mismatching between skills demanded and those
offered, this situation can be explained by a high mis-
matching in all the OECD countries, so that being in the top
20% still implies a mismatch with the labor market—even
with the requirements of the companies operating in each
country (Table 1).

In short, there is a mismatch between the competencies
demanded by the labor market and the ones offered by youth
adolescents. This situation justifies the interest of the present
research in conducting an international course to develop
digital skills and core competencies in a digital context; it
also contributes to reducing the mentioned mismatch.

3. Materials and Methods

This study shows the design of the intervention structured
and collaboratively implemented by the Public University of
Navarra in Spain and Veracruzana University in Mexico to
promote digital skills in students through a virtual course.

The objective was to learn about the different technological
innovations such as Industry 4.0.

As noted by Tourifian [30], educational intervention is
the intentional action to carry out actions that lead to the
achievement of the integral development of the student. The
educational intervention is teleological in nature: there is an
agent subject (educating-educator), there is the proposi-
tional language (an action is carried out to achieve some-
thing), it is carried out in order to achieve a future (the goal),
and events are intentionally linked.

Accordingly, different didactic strategies were incor-
porated and used to carry out academic products that
allowed reaching the established ones. Fandos ([31]; p. 3)
suggested “the current challenge we have before ICT as a
didactic medium and its educational application.” The
medium refers us to the communicative process while the
technology focuses on its material support. It is as important
to work with the communicative process that underlies all
learning to study the instruments we use and their strategies
for that use.

In the empirical analysis of this study, a quantitative
method was used. This study represents a set of processes that
is both sequential and empirical in nature. It uses data col-
lection to test hypotheses based on numerical measurements
and statistical analyses to establish behavior patterns and test
theories [32]. This study also has a descriptive scope that
allows us to identify the basic competencies of Industry 4.0.
The descriptive study sought to specify the important prop-
erties of people, groups, communities, and any other phe-
nomenon that, at some point, are relevant to the analysis [33].

3.1. An Overview of the Experiment

3.1.1. First Stage: Analysis of the Context. The global digital
movement that we are experiencing on a daily basis requires
a constant and permanent encounter with technological
development in urban life, business, socialization, and, of
course, the academic and knowledge-based arenas. Rueda
([34]; p. 5) noted that throughout the development of
human’s life, the media have played an important role. These
have contributed from the beginning to bringing people
closer, in the sense that interaction and information have
been increasingly favored. This fact can be seen patently
reflected from the invention of radio, telephone, television,
fax, cell phones, satellites, the Internet, and so on. These
media—by placing them on a timeline—show a great
technological evolution that has allowed borders to be
crossed in a wide variety of social fields.

Because of what is mentioned in the previous paragraph,
higher education at its various levels has needed to incor-
porate more and more skills and competencies in the
management of new technologies. This enables groups or
networks to be formed for academic collaboration and
exchange. The capacities demonstrated by the latest tech-
nologies (especially networks) in functions such as the
transmission of information and knowledge or communi-
cation have given rise to the idea of incorporating these
resources into the training process itself [31].
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TaBLE 1: Indicators across pillars of the skills strategy.

Mexico Spain
How skilled are youth? Bottom 20% Bottom 20%-40%
Are skills of youth improving? Top 20%-40% Top 20%

Developing relevant skills

Using skills effectively

Are skills of youth being developed inclusively?
How many youth adults attain tertiary education?
How well are skills activated in the labor market?

How inclusive is the labor market?
How well aligned are skills with the labor market?
Is skills’ use stimulated by innovation?

Bottom 20%
Bottom 20%
Bottom 20%
Bottom 20%
Top 20%
Bottom 20%

Around the average
Bottom 20%-40%
Bottom 20%
Around the average
Bottom 20%
Bottom 20%

Source: OECD [29].

For these reasons, the workshop course termed Tech-
nological Innovations in the Educational Field is designed
for students to incorporate these tools into their daily ac-
tivities. This will allow students to strengthen their skills for
academic exchange with the help of digital platforms.

The intervention we investigated arises precisely from
international educational action, the EMINUS course,
through which teachers from various countries collaborated
to design transversal educational modules. In this context,
the course proposed collaboration between teachers from
different fields as a means of enhancing innovation. The
course was conducted online, which made it easier for
teachers to become familiar with the tools that facilitate
distance learning.

3.1.2. Second Stage: Design. In order to apply the inter-
vention, the instructional design of a virtual course was
carried out. For this, the following steps were followed
(Figure 2):

(a) An agreement was made between the Public Uni-
versity of Navarra in Spain and the Veracruzana
University in Mexico.

(b) The dates and times to carry out the intervention
were defined according to the teachers’ calendars.

(c) A flexible and easily accessible platform, where
students could interact, was sought.

(d) Topics and subtopics related to the content of In-
struction 4.0 were defined.

(e) Didactic/pedagogical activities were designed
according to each content unit (diagrams, mind
maps, databases, forums, photographs, etc.).

(f) A schedule was made with the activities to be carried
out per week.

(g) The evaluation criteria of each activity carried out by
the students were defined.

(h) Finally, a quantitative evaluation was administered
to the students to obtain their impressions regarding
the virtual workshop course and the competencies
they gained therefrom. The questionnaire was made
up of 43 questions, in which 4 categories were
formed, in order to measure (1) which competencies
were the most developed and (2) which were the
ones that cost them the most work or simply could

not be carried out. Table 2 shows how the questions
were organized.

The workshop course, Technological Innovation in the
Educational Field, was designed to be taught on the virtual
platform entitled “A Thousand Classrooms” (part of the
platform Moodle). This is a free digital tool that allows the
creation of courses. It is characterized by a free structure that
facilitates teacher-student and student-student interactions.

The course was designed to run for 5 weeks. It is im-
portant to underscore that the requirement was to teach it in
English (in order to promote the learning of another lan-
guage). The themes of each axis are related to Industry 4.0, as
described below (Table 2).

3.2. Participants. Three groups of students (N =85) partic-
ipated in the study (Table 3). Fifty-nine students were from
the Public University of Navarra, Spain. All were enrolled at
the Faculty of Economic and Business Sciences. Of them, 30
students were studying for the International ADE degree (21
Spanish students and 9 from other countries). Another
group of participants were taking the International ADE and
Economics degree (22 Spanish students and 7 international
students); 26 were attending Veracruzana University in
Mexico, enrolled in the Bachelor of Pedagogy program, with
a specialization in the Teaching Laboratory. The age of the
students ranged from 19 to 26 years (Table 4).

3.3. Data Description. The platform and the activities carried
out by the students are described below. Moodle is a web
application developed as an LMS (learning management
system) platform in which students and teachers can gen-
erate learning communities and interact publicly and se-
curely (by logging username and personal password).
Among its main functions, the following can be mentioned:
managing all the entries; facilitating the publication of
material; managing communication through forums, chats,
and videoconferences; and scheduling the delivery of eval-
uative activities (University of Antioquia).

These features allowed us to design an educational
platform, integrate the activities and products that they had
to deliver, make communication between the students
themselves in forums. Each participant offered their own
points of view and received follow-up of the teachers, in
addition to providing feedback on individual participants
and the group.



Education Research International

= Moodle Espaiiol - Internacional (es) ~
E Avisos
B Forum 1: Presentation of the participants
You are most cordially welcomed to the technological innovation course.
instruction
Step 1:They are asked to share (SE LES PIDE COMPARTIR)
-Profile picture
Technological Innovation at the -Name
Educative Campus -Age
-Institution
-Semester
The technological global growth implies a constant and -Qualities
permanent development of the technology at different -areas of interest
areas: civil life, ... Hobbies
B Moodle Espanci - Intemacicndl (es) *
class presentation
-Though videoconferences the teachers (even chats): information share: names, ages, grades, nationality.. Qchsspvm
Deseription of the course objectives and methods. i class presentation

o Activity number 2. Cybersecurity and Big Data
Activity number 1:Industry 4.0

Objetive: Identification of -Industry 4.0 characteristics Objetives:

Activity: -Cybernetic security types

Analysis of a video related to the contents (Industry 4.0 characteristics - Database analysis. Search of information.

Analizar un video relacionado con los contenidos de la insdutria 4.0 activity:

Evidence: diagram and photos Forum -Journals (Dialnet, RIE, Scielo, Redalyc).

NOTE: The activity is in groups of 3 to 4 people. Evidences: -Photos - Conversations recorded - Database

Fotos, conversaciones, bases de datos.
@ activities E Forum Cybersecurity and Big Data
Disponible desde 14 de noviembre de 2019, 12:00

activity number 3: 3D Printing, Virtual and augmented reality

Evidences:
* Analysis of 3D characteristics in imagens
Photos, Inphogram *» Description of virtual reality characteristics from an example
’ reality i
& sctivivies Activities
. opinicns on the subject -Prepare an inphogram
Usponile desde 22 de noviembre de 2019 ~Teamwork: “virtual reality” characteristics in an example

-In an inphogram: Description of augmented reality characteristics

()

FiGure 1: Continued.
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Objetives: Activity number 4: Forum Experiences

Experiences forum Which competences should | have in the context of these changes (Industry 4.0, 3D Printing...?

Activity number 1. Industry 4.0

Industry 4.0

What is Industry 407!

The term Industry 4.0 was first publicly introduced in 2011 as “Industrie 407 by a group of german
representatives from diflerent fields (such as business and politics) under an initative to enbance the

german competitiveness in the mamfacturing industry.

Todistry 40 the fourth industra revlation aod it mabos full - Aol
hﬁmdmmmmkwwmwmnmmmmmk
Th of Industry 4 todeploy intervet of

things(loT) services. Production can run faster and swoothly with minimam downtime by integrating
engioeering knowledge. Therebore, the product buit will be o better quality production systems are
oore effient, easer to maintain and achieve cot savings (Wang et al, (2016))

Industry 40 is being presested as an overall change by digitalzation and antomation of every part of

- J e the compuay,a el s the masactuig prces
Andres Ajona Casado{Spain) Fabiola Miranda Fuentes(Mexico) £ ' . It 0’ he gt o he i e . il s, e s

ORGANIZATIONAL DESIGN AND BEHAVIOUR ) ] Thisgiai jon e O fser 0d 5K
= y ¢ - dnw hnbuammmnuhemmnwmkmdmsmka
Iy 4y i

Vi e y— P AT v

and and value chains:

Vertically, Industry 4.0 integrates processes across the entire organization for example

processes in product development, manufacturing, logistics and service whereas horizontally,

Industry 4.0 includes internal operations from suppliers to customers plus all key value

partners. WHAT IS INDUSTRY 4.07

Name of the job:
Digitization of product and service Ao -
[ offerings: o . Industry 40 s a trend 10 integrate pew

Integrating new methods of data condtions 1o enhance companies

collection and analysis for example productivty.

through the expansion of existing
" o that later become the Eurcpean industry

products or creation °’_ new digitised = el

products, helps companies to generate

by Germany in terms of GOP have led other counties 1o folow Tis new vision of
data on product use and to refine indusry. It provides investing in infrastructure. schools, energy systems, research
products in order to meet best the oy
customers’ needs.

Industry 4.0 consistof hree parts:

This name came from a German project

Digital business models and customer access:
1. new production technologies that create collaboration between workers,
L. Reaching customer satisfaction is a process that needs to be modified currently as custc machines and 100ls (smart working).
ACthlty number 2. needs change all the time. Therefore, companies expand their offerings by 2m

Cyb erse curity an d blg data business models to provide their customers digital solutions that meet their needs best.

3. creaton

Re: Forum Cybersecurity and Big Data
QY 0. 24 de noviembre de 2019, 1253

Activity 2. Javier Salinas. José Amador Carrasco, Ifigo Erro and Aitor San Martin .-—-m—-v-_ﬂ-u
M an- a2 8 otre e 273 151
= Actiity 2 Cybersecurity and Big Data.odt
Enlace permanente | Mostrar mensaje anterior | Editar | Borrar | Responder Bidtone et nmun onfof Besmme ML IST i D ey
Re: Forum Cybersecurity and Big Data # Grenary et S VAT
ia - domingo, 24 de noviembre de 2019, 11:27 e pemrene] Ve ey e i Bl eserce
Activity 2 by Lucia Castroviejo, Andre Huartemendia, and Valeria Ojeda. e
3 de povemrece 2073 1335

W Castroviejo, Huartemendia, Ojeda.pdf Vina eaven Tawk i 159

Enlace permanente | Mostrar mensaje anterior | Editar | Borrar | Responder

Satrel vacun 157)
Re: Forum Cybersecurity and Big Data Pt Visgencs 591
M - domingo, 24 de noviembre de 2019, 10:54 Crstes e Mre: e MO
ACTVITY 2
T T n pre—pe ]
Paula Ostiz rlace proarente | Most o mersaye antence | Edur | Soman | Resporce
Alaitz Gutiérrez
Elennis Trejo

Patricia Bailly-Bailliére

(®)

Ficure 1: Continued.



Education Research International
Activity number 3. 3D Printing, virtual and augmented reality.

| ; _

EVERYDAY LIFE

CHARACTERISTICS

e toces
Ao s ot or curved mrtace 0n 0 30 s
For ancmgre 0 Cut b Vs

Coukd be used for odvertsng s,

™ ot conwry
omrrrmsecns e
crers

Re: Forum Experiences
de HE icnes. 13 de diciembre de 2019, 11:47

It is essential to understand educational technology as a tool for teaching, an additional benefit for education that, next to quality pedagogical content and good
professionals, improves the distribution of knowledge and makes the student go even further in their learning

Enlace permanente | Mostrar mensaje anterior | Editar | Borrar | Responder

‘ Re: Forum Experiences
dmmmes 13 de diciembre de 2019, 11:42

Educational technology is a tool that has transformed the exchange of experiences between those who teach and those who learn. With it, teaching is integrated
into daily life through the computer, tablets and even the phone we have in hand all the time.

| take new experiences, knowledge and friends with this course

Enlace permanente | Mostrar mensaje anterior | Editar | Borrar | Responder

Re: Forum Experiences
demes, 12 de diciembre de 2019, 03:13

In this series of activities related to the new technologies and the computer science, we have had to put in use our competences at the time of organizing a group
work in which, in addition, we participated people of Mexico and Spain.

Besides learning about the topics mentioned above, we have experienced about how to really organize a group work. its benefits and difficulties so | think it has
been a good way to learn how groups work beyond what we have studied in class.

Enlace permanente | Mostrar mensaje anterior | Editar | Borrar | Responder

(c)

FIGURE 1: Screenshots from the Moodle platform and the activities of the students.
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. . (i) Context analysis
Diagnosis (ii) Defining expectations
(i) Platform Selection
Desien (ii) Selection of themes and content
8 (iii) Elaboration of the objectives
(iv) Choice of T-L strategies
Tmplementation (i) Execution of the intervention.
Evaluation (ii) Monitoring of activities
(iii) Quantitative evaluation, etc.
F1GURE 2: Instructional design of the technological innovation course.
TaBLE 2: Planning of activities.
Week/content Objectives Activity Evidence
. . . . i) Photos
Week 1 (i) To get to know the members of each group (i) Through a videoconference session (or Eiz) Save
Presentation of the through the videoconference session, in order chats), we will share names, ages, careers, conversations
.. to interact and identify themselves. nationality, and the objectives and ways of .
participants (ii) Choose a partner to discuss your working will be described (in addition to the (iii) Conversation
7/8 November P Y 8 in the chat

Week 2
Industry 4.0
8/14 November
Week 3
Cybersecurity
Big data:

22 November
Week 4

3D printing, virtual
and augmented
reality

28 and 29 November

Week 5
Forum experiences
1/10 December

expectations for the course.

(1) Identify the characteristics of Industry 4.0

(i) Recognize the different types of
cybersecurity.

(ii) Know the different databases where you
can get information.

(i) Analyze the images to point out the
characteristics of 3D printing.

(ii) Describe the characteristics of “virtual
reality” through an object.

(i) Express through the forum the experience
that this course has given you.

expectations that I have in this course)

Review a video related to the topic and create a
diagram with the characteristics of industry 4.0

Information search and analysis of databases
(Dialnet, Redalyc, Scielo, RIE).

(i) Make an infogram

(ii) In teams, investigate virtual reality and
mention characteristics through an example or
object.

(i) Experiences forum
What did I feel?
What did I like the most?

Group activity
(i) Diagram

(ii) Photos
Group activity
Photos

(i) Conversations
(ii) Databases
Group activity
(i) Infogram

(ii) Save the forum
conversations

Group activity

Conversations
(i) Carry out the
survey

Resources and materials: platform thousand classrooms, Internet, computers

TaBLE 3: Results of developed and not developed skills.

Digital skills

Developed

Undeveloped

Indicators:

(i) Interaction

(ii) Communication
(iii) Empathy

(iv) Motivation
(v) Collaboration

Indicators:

(i) Adaptability.
(ii) Decision-making capacity.

Communication between us has been fluid and continuous,

although we were not all present.

(iii) We believed that we could do a good job as a group.

(i) Ability to interact with peers.

(ii) Capacity for empathy.

(iv) We have quickly agreed on working rules.

In general we have been very satisfied with the work done in

this group.
(v) We have been an effective group.

(i) Ability to understand the content (cognitive).

(iv) Collaboration capacity.

(iii) Motivational ability to carry out the activities.

(v) Ability to communicate with colleagues.
(vi) The group has worked in a coordinated way.
(vii) As a group, we have made very few mistakes

about what needed to be done.
(i) I have information about a part of the job that no
other person in the group has.
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TaBLE 3: Continued.

Digital skills

Developed

Undeveloped

(i) Cognitive
development

(ii) Content mastery

(ii) Content synthesis capacity.

(iii) Each of the group members has sufficient information on
the aspects of the work.

(iv) Each of the members of the group has sufficient prior
knowledge to carry out the work.

(v) I feel good accepting suggestions from other people in the
group about how to carry out the group task.

(vi) I trust the information provided by the other people in the
group.

(vii) I take into account and act on the information that other
members of the group contribute to the group debate.

(viii) We have exceeded the objectives of the entrusted work.

Indicators: (i) Ability to navigate the virtual platform.
(i) Use of the (ii) Ability to search for information.
platform

(ii) Use of language

Indicators:

Decision-making

(i) We have done the job smoothly and efficiently
(ii) We have agreed very quickly on what our objectives were.

(iii) We have agreed on the assessment of our skills and
knowledge

(iv) We have quickly agreed on how to work, although one of
the people in the group was not present.

(v) We have approached the case in a very similar way and we
have agreed very quickly on the analysis of the situation.
When different points of view have appeared, we have listened
to each other, understood them, and acted accordingly as a
group.

(vi) We have immediately agreed on what we could do given
the allotted time frame.

(vii) We have finished the task in the allotted time.

(viii) We have reacted quickly and efficiently when problems
have arisen.

(ii) The specific knowledge of each of the group
members has been necessary to do the group work.
(iii) T know which member of the group has
knowledge of a specific aspect of group work.

(iv) When other colleagues provide information, I
need to contrast or verify it.

(v) I do not have much confidence in the knowledge
and information of the rest of the people in the

group.

(i) Ability to master the English language.

(ii) Ability to use teaching resources.

(i) We have needed to return to aspects already
discussed or redo some things.

(ii) We have had quite a lot of confusion and doubts
about how to carry out group work

(iii) The fact that the members of the group were not
present has clearly influenced the results of the

group.

TaBLE 4: Structure of the working groups.

30 students Course
21 local
Spain Public University of Navarra 9 exchange
Faculty of Economics and Business Administration 29 students Business Administration
Groups 22 local
7 exchange
México Veracruzana University Course
26 students .
Faculty of Pedagogy Teaching Laboratory
Total, students 85 students
4, Results minimum score was 351 and the maximum 386. For mo-

This section shows the results obtained from the statistical
analysis of the student questionnaire responses (by category).

Figure 3 shows a scatter graph that displays results
obtained from the questionnaires. There were three cate-
gories: interaction-communication-empathy, motivation,
and collaboration, each consisting of 14 items. In the first
category, interaction-communication-empathy, the

tivation, the minimum score was 368 and the maximum 408.
For collaboration, the minimum score was 359 and the
highest 414. According to these data, the mean was 385 of a
total of 490 points.

The students affirmed that the skills they developed the
most were (1) effective group, (2) group work, and (3)
decision-making. Those that needed to be reinforced or
improved were (1) interaction capacity, “we have believed
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Interaction-Communication-Empathy,Motivation and Collaboration

420
410
400 3
390

380 3
370 8
360
350
340
330
320
310

351

ey

1 2 3 4 5 6

7

8 9 10 11 12 13 14

FI1GURE 3: Category I: interaction-communication-empathy, motivation, and collaboration.

that we could do a good job as a group”; (2) capacity for
empathy; and (3) capacity for motivation.

In order to make the analysis of the students’ responses
clearer for the reader, a scale was estimated where (1) is low,
(2) is medium, and (3) is high. In category I, graph 1 shows
that 71.43% of the students consider they have reached a high
level in the development of competencies; 26.53% mention
having developed a medium level; and only 2.04% considered
reaching a low level. The above reflects that the competencies
that were promoted in category I have been favorable in the
development of this course, we can interpret that commu-
nication, interaction, empathy, motivation, adaptation, col-
laboration, and coordination to the realization of the activities
for the majority of the students were achieved.

Figure 4 shows the second category titled “cognitive de-
velopment-content domain.” It consists of 13 items; as indi-
cated, the lowest possible score was 214 and the highest was 435.
According to these data, the mean is 360 of a total of 490 points.

Students mentioned that (1) they do not have confidence in
the knowledge or information of the rest of the people within the
group and (2) when a partner provides information, they need to
contrast or verify it. On the positive side, (1) they show the ability
to understand the content, (2) each member has sufficient in-
formation, (3) they have exceeded the work objectives.

Figure 5 shows a bar graph that displays results obtained
from the scale. In category II, graph 2 shows that 59.18% of
students consider having reached the development of compe-
tencies a high level, 40.82% mention having developed a me-
dium level, and none consider having reached a low level.

Figure 6 shows the third category, “use of the platform,
search for information, use of teaching resources, and
language proficiency,” consisting of 4 items. The lowest score
is in English language proficiency (385 points), followed by
the ability to use teaching resources (395 points); navigating
the platform (399 points); and, at the high end, applying
teaching resources (419 points). We can see that the lowest
score was 385 and the highest was 419. According to these
data, the mean is 399 of a total of 490 points.

Figure 7 shows a bar graph that displays results obtained
from the scale.

In category III, graph 3 shows that 77.55% of the students
consider that they have reached the development of skills at a
high level, 22.45% mention that they have developed a
medium level, and none consider having reached a low level.

Figure 8 shows the fourth category: “decision-making.”
It consists of 12 items. The lowest-rated items are Question 1
(258 points): “They needed to redo some work.” Question 3
(280 points) follows with “They had confusion and doubts
about how to carry out group work” and Question 12 (293
points) “The fact that the group members were not present
has clearly influenced the group’s results.” Question 5
presents an average score of 385 points “Assessment of skills
and knowledge” followed by Question 4 “They agreed very
quickly on what their objectives have been” (399 points) and
“They carried out the work smoothly and efficiently.” Finally,
the highest score obtained (407 points) was received on
Question 7: “We approached the case in a very similar way
and agreed very quickly in the analysis of the situation.”
Question 6 (415 points) followed: “We quickly agreed on
how to work, although one of the people in the group was
not present.” The following two items received 418 points:
Question 8: “We immediately agreed on what we could do
given the allotted time frame” and Question 9: “When
different points of view appeared, we have listened, un-
derstood, and acted consequently as a group, and Question
11: “We reacted quickly and effectively when problems have
arisen.” Finally, Question 10 (424 points) was “We have
finished the task in the allotted time.” We can see that the
minimum score was 258 and the maximum was 424.
According to these data, the average was 376 of a total of 490
points.

In category IV, Figure 9 shows that 65.31% of the stu-
dents consider that they have reached the development of
competencies at a high level, 32.65% mention that they have
developed a medium level, and 2.04% consider that they
have reached a low level (Figure 10).

5. Discussion

According to the results obtained and taking the mean of the
scores for each category, we can see which competencies
were developed and which were not.

According to Table 3, it can be seen that category IV, was
the most developed; that is, the students had the ability to
decide as a group, organize, expose their points of view, solve
problems, and be efficient. It is followed by category II, the
ability to understand the content, information, and prior
knowledge of each student; they consider they have exceeded
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FIGURE 4: Category II: cognitive development-content mastery.
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FIGURE 5: Category II: cognitive development-content mastery:
results.

Use of the Platform, search for information, use of
teaching resources and command of the language

419
399 95
1 2 3 4
FIGURE 6: Category III: use of the platform, search for information,
use of resources, and language proficiency.

W

the work objectives. The next was category I: the ability to
adapt and do good work as a group and satisfaction and
effectiveness among group members. Finally, in category III,
the students felt they reached the ability to navigate the
platform and search for information. Undoubtedly, the skills
that were not developed must continue to be promoted,
creating new teaching-learning strategies that allow them to
develop since they are essential for one’s professional future
and the global context in which we live.

Finally, there were several obstacles faced during the
intervention:

(i) Time difference: Between Spain and Mexico, there is
a difference of 7 hours. Therefore, we selected the

80.00 |
70.00 |
60.00 |
50.00 | -
(%) 40.00 |
30.00 |
20.00 |
10.00 L
0.00 BAJO
0.00%

MEDIO
22.45%

ALTO
77.55%
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FIGURE 7: Category III: use of the platform, search for information,
use of resources, and language proficiency and decision-making:
results.

connection times to coincide with their commu-
nication via videoconference. However, at some
points, the quality of the network was not effective
and we had to constantly be reconnecting. There-
fore, in some sessions, each group was instructed to
carry out the activities; in such cases, participation
was made through the group forum.

(ii) Language: Some students in Mexico had a hard time
due to a poor command of the English language (it
was not a criterion for participation). These students
had to support translators, study vocabulary, and
listen to videos to understand and participate in the
conversations. This was a limiting factor that had an
impact on the development of the activities. In the
case of the Spanish students, they dominated the
English language at a medium-high level; the for-
eign students generally spoke two or more
languages.

(iii) Cultural training: Although Spain and Mexico speak
the Spanish language and share a common history,
each has a different educational, cultural, economic,
political, technological, and educational context. When
students communicated with each other, we observed
that some did not have a grasp of some concepts and/
or lacked historical references. The international stu-
dents tended to hold a more global vision.
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7000 |° 1 :
60.00 [ Lo .
50.00 | o .
40.00 [ e .
(%)
3000 [ oo : :
2000 |7 : :
10.00 | . - : :

0.00 BAJO MEDIO ALTO
2.04% 32.65% 65.31%

[m Seriesl

FiGure 10: Category IV: decision-making: results.

(iv) Different disciplinary areas: Students from Spain
were from the business economics area; those from
Mexico were studying humanities, both are familiar
with concepts and different approaches; however,
the topic of technology is global and implies that
students develop skills that allow them to incor-
porate into their workplace. We can say that the
students learned from both areas, and each one
applies them to their disciplinary context.

(v) The remote connection by videoconference was
slow, and sometimes we had to constantly be

developed the most and those that they lacked to strengthen.
Relating them to the theory, we can see that students face a
global digital context that requires the development of
various capacities that allow them to enter the labor field in
the disciplinary areas where they operate.

In line with [10], not only must the learning elements be
linked, but also new changes must be generated, which
generate a new way of learning. Our experiment supports
this affirmation by creating new changes that should be
solved by the use of digital skills.

In addition, it can be observed that digitization implies
no longer teaching or learning in the same way. As a result,
the teacher reflects the learning outcomes on the strategies
and methods used, as mentioned by Vinals and Cuenca [35].
The constant development of digital technologies and the
Internet has caused us to live in a digital context based on
connections. The way of learning has changed and, there-
fore, the way of teaching. Knowledge is networked and the
teaching staft must be the one who accompanies the students
in their learning process.

Therefore, we teach in a digital context, where the de-
velopment of various competencies is required, Castells [36].
As he proposed, technological tools and virtual space have
given rise to new forms of communication, work, infor-
mation, fun, and, in general, participation and living in a
network society.

All these challenges described are faced by the new
generations of students and justify why our intervention
focuses on promoting the various tools in an international
digital context. Not only knowledge but also the way to
communicate, interact, exchange ideas and points of view,
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make decisions, work collaboratively, designate responsi-
bilities, have empathy, use interactive platforms, know how
to handle information, research, and use another language is
important. Therefore, it is not an easy task for those who
teach.

Returning to Vifals and Cuenca [35], learning in the
digital age can be defined as diverse, messy learning, far
removed from traditional knowledge, perfectly packaged,
and organized. Networked knowledge is based on creation,
which implies a change in mentality and attitude: going from
being mere consumers of the content produced by other
people to being the experts and amateurs who are the co-
creators of knowledge.

To conclude, teachers are invited to reflect on breaking
with paradigms and traditional schemes and meditate on the
fact that the forms of teaching must be changed. The ad-
aptation to the new digital educational context that higher
education requires, where students are the central axis of the
educational process and the teacher guides them, provides
them with tools to build their knowledge and develop skills
and capacities that allow them to function in the socio-
educational context where they operate.

6. Conclusions

Echeverria [37] affirmed that the virtual context implies a
new identity (E3, digital identity) that coexists with the
generic identity (E1) and social identity (E2). Individuals
should act in the three dimensions. The OECD [29] rein-
forces this affirmation by recognizing that, to prosper in the
digital workplace, not only e-skills but also cognitive and
socioemotional competencies are required. The present
research contributes to this literature by elaborating this idea
in an international experiment. According to our results,
decision-making and cognitive development competencies
were the most developed competencies in a semionsite
course based on Industry 4.0 and digital transformation
concepts. In this sense, our results present empirical evi-
dence that seeks to contribute to the definition of 21%-
century digital skills [38] in an educational context.

Based on the data collected and analyzed and the student
participants’ perceptions, it can be mentioned that the
majority expressed a favorable position on the course’s
impact. This was followed by a neutral impact. Fewer than
30% of students mentioned a negative impact. Therefore, it
can be concluded that the objectives of the study were
achieved. In general, the main results of the investigation
were as follows:

At first, it allowed us to know the competencies and
skills that students developed to the greatest extent in
implementing Industry 4.0 and which ones they needed
to improve. At the same time, the dynamic and didactic
activities contributed to the achievement of the activ-
ities; this was reflected in the students’ comments.

In another regard, remote communication between
students allowed working in a consensual and collab-
orative way. The students agreed on their style of
connecting with each other to carry out the activities (in

13

late hours), which implied responsibility and decision-
making to achieve the objective, upload their com-
ments, and work in established times.

In the third respect, interacting with students from
another country and other academic areas allowed
students to have a different vision of the concepts and
themes and how they are applied in various contexts. It
is important to mention that the follow-up in the fo-
rums enabled the students to express their points of
view and analyze, criticize, compare, and reflect on each
of the topics.

The main implications for practice derive from the
opportunity of reapplying the experiment in different uni-
versities. By so doing, the international experiment facili-
tates a collaborative learning scenario. This is even more
relevant since the pandemics make the international mo-
bility of students difficult. The experiment supports the
creation of multicultural teams of students from different
countries that work together using the technology. In ad-
dition, the DigComp framework fosters the development of
digital competencies in the educational process [39]. This
experiment helps students to reinforce their digital
competencies.

Regarding future research, it is important to mention
that the virtual classroom is a space where not only
knowledge is transmitted but also experiences are shared.
Communication, interactive, collaborative, motivational,
and decision-making skills are developed; empathy and
adaptability are fostered, as well as the capacity to exchange
ideas in a language other than their own. Altogether, it is
important to generate activities that allow the student to
develop competencies to be applied in their daily lives and
professional development.

Based on our conclusions, we define the main direc-
tions for future research. Firstly, by increasing our inter-
national collaborations, the experiment can be replied at
universities from different countries, and, therefore, the
sample will increase and reinforce our findings. Secondly,
the experiment can be complemented by including role-
playing interactions. Both managers and employees’ re-
sponses to ICTs can be considered in future experiments.
Finally, digital competencies before and after the experi-
ment can be measured by the DigComp test to analyze the
role of the experiment to improve students’ digital
competencies.

In summary, this intervention seeks to promote further
advances in this area. In so doing, additional courses of this
nature can be applied as a means of promoting virtual
learning and the development of digital skills in students,
thereby creating positive virtual spaces for learning.
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