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Preface

This volume of Communications in Computer and Information Science (CCIS) contains
the post-proceedings of HELMeTO 2022, the fourth International Conference on Higher
Education Learning Methodologies and Technologies Online, which took place during
September 21-23, 2022 in Palermo, Italy.

The conference was organized by the Department of Mathematics and Computer
Science at the University of Palermo and by the Institute of Educational Technology of
the National Research Council of Italy. The 2022 edition of HELMeTO also marked
the return of the event in presence, as the previous two editions had been held entirely
online due to the Covid-19 emergency.

The growing interest in the topics of learning methodologies and technologies in
higher education, and in particular in the interdisciplinary approach that characterizes
this research field, suggested a change from a workshop format to a conference event, thus
promoting a more international perspective. The success of this approach was highlighted
by the 126 submissions received (almost double those received for the previous event)
from more than 400 authors in 24 countries.

These numbers not only confirm the growth trend of an event that was born just
four years ago (39 submissions in 2019, 59 in 2020, and 65 in 2021), but above all they
consecrate HELMeTO as a key event for researchers and practitioners working in Higher
Distance Education Institutions or studying Online Learning Methodologies to present
and share their research in a multidisciplinary and international context.

The conference included two general tracks on Online pedagogy and learning
methodologies and and on Learning technologies, data analytics and educational big
data mining as well as their applications. Thanks to the growing attention that the con-
ference has attracted over the years, this edition collected twelve special tracks, focusing
on specific topics, previously proposed by their organizers and peer-reviewed by the
Program Committee.

e Special Track 1 - Improving education via XR and Al

e Special Track 2 - Educational Approaches and Innovative Applications to Counteract
Social Media Threats

e Special Track 3 - Hybrid Learning and Accessibility in higher education

e Special Track 4 - E-learning for providing “augmented” mathematics education at
University level

e Special Track 5 - STEAM Education old and new challenges in distance teach-
ing/learning approaches in Higher Education

e Special Track 6 - Online Faculty Development: Next Steps for Practice and Future
Research

e Special Track 7 - Artificial Intelligence and Multimodal Technologies in Education
(AI&MTEAd 22)

e Special Track 8 - Experience-based training activities for online higher education

e Special Track 9 - Intelligent Analytics for Process-aware Higher Education
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e Special Track 10 - The digital innovation of university teaching observed through the
prism of emotions

e Special Track 11 - Empowering soft skills and digital competencies in higher
education

e Special Track 12 - Manufacturing Education for a Sustainable fourth industrial
revolution

An international Program/Scientific Committee with members from 17 countries
(Austria, China, Cyprus, Ecuador, France, Germany, Greece, Italy, Morocco, Palestine,
Portugal, Slovakia, Spain, Sweden, Turkey, UK, USA) was in charge of peer-reviewing
the 126 papers submitted to HELMeTO 2022; 105 papers were selected for presentation
at the conference. A final set of the best 59 papers (47% of the original submissions)
were selected and extended for publication in this book after a separate double-blind
peer-review process performed by at least three members of the Program/Scientific
Committee.

We thank all the authors for their contributions and presentations, for their efforts,
and for their presence at the event. Similarly, we would like to thank all the committee
members, organizers, and contributors, for their involvement and help in the process
of preparing and hosting both the conference and this book. Our thanks go also to
the University of Palermo and the Institute of Educational Technology of the National
Research Council of Italy and to SIREM (Societa Italiana di Ricerca sull’Educazione
Mediale).

February 2023 Giovanni Fulantelli
Daniel Burgos

Gabriella Casalino

Marta Cimitile

Giosue Lo Bosco

Davide Taibi



Organization

Organizing Committee

General Chairs

Marta Cimitile
Giosue Lo Bosco
Davide Taibi

Permanent Steering Committee

Daniel Burgos
Gabriella Casalino
Marta Cimitile
Riccardo Pecori
Pietro Picerno

Paolo Raviolo

Pier Cesare Rivoltella
Christian Stracke

Program Chairs

Saida Affouneh
Gabriella Casalino
Alessandra La Marca

Publication Chairs

Daniel Burgos
Giovanni Fulantelli

Unitelma Sapienza University, Italy
University of Palermo, Italy
CNR - Institute for Educational Technology, Italy

Universidad Internacional de La Rioja, Spain

University of Bari, Italy

UniTelma Sapienza University, Italy

Universitas Mercatorum, Italy

eCampus University, Italy

eCampus University, Italy

‘Sacro Cuore’ Catholic University, Italy

European Institute for Learning, Innovation and
Cooperation, Germany

An-Najah National University, Palestine
Universita degli Studi di Bari, Italy
University of Palermo, Italy

Universidad Internacional de La Rioja, Spain
CNR - Institute for Educational Technology, Italy

Publicity and Communication Chairs

Eleni Ilkou
Daniele Schicchi

L3S Research Center, Germany
University of Palermo, Italy



viii Organization
Special Session Chair

Elif Gulbay

Local Organization Chairs

Salvatore Calderaro
Giuseppe Bianco
Mariella Farella

Web Master

Daniele Schicchi

Program Committee

Agrati Laura Sara
Albanese Martina
Albano Giovannina
Amato Domenico
Ardimento Pasquale
Arrigo Marco
Barattucci Massimiliano
Baroni Federica
Barpi Fabrizio
Bernardi Mario Luca
Borras-Gene Oriol
Calderaro Salvatore
Campisi Patrizia
Cappuccio Giuseppa
Casalino Gabriella
Cimitile Marta
Cristaldi Giusy

Dalmazzo Davide

De Blasio Antonella

De Rossi Marina

del Gobbo Emiliano

Di Gangi Mattia Antonino
Di Mitri Daniele

University of Palermo, Italy

University of Palermo, Italy
University of Palermo, Italy
CNR - Institute for Education Technology, Italy

University of Palermo, Italy

Universita degli studi di Bergamo, Italy

University of Palermo, Italy

University of Bari, Italy

University of Palermo, Italy

University of Bari, Italy

CNR Institute for Educational Technology, Italy

University of Bergamo, Italy

University of Bergamo, Italy

Politecnico di Torino, Italy

Universita del Sannio, Italy

Universidad Rey Juan Carlos, Spain

University of Palermo, Italy

University of Palermo, Italy

University of Palermo, Italy

University of Bari, Italy

Unitelma, Italy

Pegaso International, and 1.S.S. C. Marchesi,
Mascalucia, Italy

Politecnico di Torino, Italy

eCampus University, Italy

University of Padova, Italy

University of Foggia, Italy

AppTek, Germany

Leibniz Institute for Research and Information in
Education, Germany



Di Paola Benedetto
Dimitriadis Yannis
Doronzo Federica
Drlik Martin

Du Xu

Ilkou Eleni
Falzone Ylenia
Farella Mariella
Fazio Claudio
Ferrari Simona
Fiorentino Michele Giuliano
Froehlich Dominik
Fulantelli Giovanni

Gama Sandra

Gilardi Marco
Gonzélez Enriquez Isabel
Guarino Alfonso
Gulbay Elif
Hernandez-Leo Davinia
Hoppe H. Ulrich
Tuliano Enzo

Izgi Umit

Jablonski Simone
Jacques Sebastien

José Moreno Guerrero Antonio

Kruschwitz Udo
Lanzetta Michele
Lazzari Marco

Litsa Maria

Lo Bosco Giosue
Lombardo Renato
Longo Leonarda
Lopez-Bastias José Luis
Maffei Antonio

Maiorana Francesco
Mancini Riccardo
Marquez Ronald
Martino Federica
Masrour Tawfik
Massaro Stefania

Organization

University of Palermo, Italy

University of Valladolid, Spain

University of Foggia, Italy

University in Nitra, Slovakia

Central China Normal University, China

L3S Research Center, Germany

University of Palermo, Italy

CNR Institute for Educational Technology, Italy

University of Palermo, Italy

Universita Cattolica, Italy

University of Bari, Italy

Institut fiir Bildungswissenschaft, Austria

National Research Council of Italy, Institute for
Educational Technology, Palermo, Italy

Universidade de Lisboa, Portugal

University of the West of Scotland, UK

Universidad Complutense de Madrid, Spain

University of Foggia, Italy

University of Palermo, Italy

Universitat Pompeu Fabra, Spain

Rhein-Rubhr Institute (RIAS), Germany

eCampus University, [taly

Hacettepe University, Turkey

Goethe-Universitit Frankfurt, Germany

Université de Tours, France

Universidad de Granada, Spain

University of Regensburg, Germany

University of Pisa, Italy

University of Bergamo, Italy

University of Thessaly, Greece

University of Palermo, Italy

University of Palermo, Italy

University of Palermo, Italy

Universidad Rey Juan Carlos, Spain

ix

KTH Royal Institute of Technology in Stockholm,

Sweden
University of Urbino, Italy
eCampus University, Italy
North Carolina State University, USA
University of Palermo, Italy

ENSAM Meknes My Ismail University, Morocco

University of Bari, Italy



X Organization

Meletiou-Mavrotheris Maria
Messina Salvatore
Monfroy Eric
Montano Debora
Montone Antonella
Parrinello Daniela
Pecori Riccardo
Pedone Francesca
Picerno Pietro
Pierri Anna

Pilato Giovanni

Ragni Benedetta

Raviolo Paolo

Rondonotti Marco

Ros Martin Montserrat Irene
Schicchi Daniele

Scifo Lidia

Simone Maria Grazia
Slavickova Maria
Taibi Davide

Trevisan Ottavia
Tu Chih-Hsiung
Vinci Fiorella
Vinci Viviana
Zaza Gianluca

European University Cyprus, Cyprus

eCampus University, Italy

University of Nantes, France

Universita del Sannio, Italy

University of Bari, Italy

University of Palermo, Italy

University of Sannio, Italy

University of Palermo, Italy

eCampus University, Italy

University of Salerno, Italy

National Research Council of Italy, ICAR,
Palermo, Italy

University of Foggia, Italy

eCampus University, Italy

eCampus University, Italy

Universidad Rey Juan Carlos, Spain

University of Palermo, Italy

National Research Council of Italy, Institute for
Educational Technology, Palermo, Italy

eCampus University, Italy

Comenius University in Bratislava, Slovakia

National Research Council of Italy, Institute for
Educational Technology, Palermo, Italy

University of Padova, Italy

Northern Arizona University, USA

eCampus University, Italy

eCampus University, Italy

University of Bari, Italy



Learning Methodologies and Technologies Online.
HELMeTO 2022 Editorial: Introduction to the Scientific
Contributions (Editorial)

Giovanni Fulantelli! @, Daniel Burgos? ®, Gabriella Casalino’ @, Marta Cimitile* ®,
Giosué Lo Bosco® ), and Davide Taibi!

L ITD-CNR, Palermo, Italy
2 Universidad Internacional de La Rioja (UNIR), Logrofio, La Rioja, Spain
3 University of Bari, Bari, Italy
4 Unitelma Sapienza University, Rome, Italy
5 University of Palermo, Palermo, Italy

Keywords: Distance learning - Virtual learning environment - Online
learning - eLearning

The HELMeTO 2022 Conference combined methodology, innovation, and technology.
These three pillars represent the key to making significant progress in the educational
world, specifically for this conference, in the university sector. But these are three pillars
that must work in an integrated way. Coordination is essential and, above all, sensitivity
to understand that in online and hybrid learning there are not such hard divisions. While
it is true that the focus can be on methodology, innovation or technology, it is also true
that they feed each other and that only through a joint work they could have a significant
impact on both, the educational process, and the user performance. The proceedings
book that we introduce following reflects significant contributions through almost 60
chapters. Making the division according to the tracks of the conference (2 general tracks
and 12 special tracks) would have been something long and not especially effective. That
is why we have clustered them by the main foci of each chapter. Taking into account that
the three foci that we have commented before are interwoven, there is always a primary
one and that is the one we have used to adhere the chapters to one section or another.
We show, therefore, three sections focused on 1) general aspects; 2) methodology and
education; and 3) technology and digital environment. Each chapter should be considered
as a contribution about one of the main foci but which, without a doubt, considers the
others.

Contributions on General Aspects of Online Higher Education

The shift towards online learning for higher education has brought forth a number of
general issues such as lack of interaction, technical difficulties, and reduced opportu-
nities for hands-on learning. However, the COVID-19 pandemic has accentuated the
need for universities to adapt to this mode of education delivery [1]. In response, online
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pedagogy and learning methodologies have evolved to address these challenges, such
as incorporating more interactive and engaging activities and leveraging learning tech-
nologies like virtual reality and simulations [2]. Furthermore, the use of data analytics
and educational big data mining has become increasingly important in improving the
online learning experience. These technologies allow for the collection and analysis of
vast amounts of data about student learning and behavior, enabling universities to make
informed decisions about curriculum design, student support, and the use of educational
technology [3]. The application of these tools has the potential to enhance the overall
effectiveness of online learning and provide a more personalized educational experience
for students [4]. These general issues on online learning for higher education are covered
by the chapters included in this section of the book.

Contributions on the Methodology and Pedagogical Issues in Online
Higher Education

The use of technology and digital tools has dramatically changed the way education is
delivered, making it necessary to evaluate the relationship between methodology and
education in this context [5]. In online higher education, the combination of these two
elements is crucial in ensuring that students receive an engaging and effective learning
experience. The development of appropriate and effective methodologies is critical in
online education as it directly impacts the quality of teaching and learning outcomes. Fur-
thermore, the use of technology has created new opportunities for innovative methodolo-
gies to be employed in online higher education. The goal of these methodologies should
be to facilitate active student engagement and interaction, and to enhance the develop-
ment of critical thinking and problem-solving skills. The chapters that we present in
the Methodology and Education section cover some of the key aspects of the method-
ological and pedagogical issues in online higher education. One of the aspects of online
learning that has gained significant momentum, since the end of the Covid emergency,
concerns hybrid approach to learning, combining online and face-to-face instructions.
This approach not only increases accessibility for students, but also enhances the learning
experience by incorporating the benefits of both modalities. Experience-based training
activities, such as virtual simulations and hands-on projects, can also enhance the online
learning experience and provide students with practical skills that can be applied in
real-world situations. Furthermore, empowering soft skills and digital competencies in
higher education is essential in preparing students for the digital age. By integrating these
skills into the curriculum, students can develop the necessary competencies to thrive in
arapidly changing, technology-driven world. STEAM education (Science, Technology,
Engineering, Arts, and Mathematics) is another key concept for our discourse, due to the
fact that well-designed online education methodologies can enable particularly effective
STEAM education processes [6]. Online learning has revolutionized the way education
is delivered and has made education more accessible to a wider audience. However, it has
also brought new challenges, such as the threat of social media distractions and cyber-
bullying, which can negatively impact the learning experience. A number of chapters in
this book illustrate innovative applications to counteract social media threats. Finally, as
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online education continues to evolve, faculty development programs play a crucial role
in supporting the transition to online learning and ensuring that educators are equipped
with the necessary skills and knowledge to deliver effective online instruction.

Contributions on the Technological and Digital Issues in Online
Higher Education

Technology and the digital environment are a key tool for progress in online learning,
online teaching, and online academic management [7]. Let us not forget that, although the
usual speech is focused on learning, both teaching and management are key to producing
a useful and interlaced ecosystem between all the actors involved in an educational pro-
cess. We achieve through a well-integrated technology, a reflection of a digital society.
And with a digital sensitivity such as the one we enjoy right now in much of the world,
we can make use, distribution and production of resources, methodologies, assessments,
analysis, predictions, and endless services to actively and positively influence the edu-
cational process. Let us not forget that technology is nothing more than a tool, and
that what really makes the difference is what we do with it. That is why this section is
meaningless without the other two sections, both on methodology and education, and on
general and transversal aspects. A good strategy, well implemented, supports any tool. A
good technology without a strategy is yet an empty device. The chapters that we present
in this section of technology and digital environment talk about significant advances
and effective technology-based approaches, such as artificial intelligence, augmented
reality, data analysis, digital innovation, and a long etcetera. We should read between
the lines to understand that all of them constitute fundamental actors in an online or
hybrid environment. Further, and inevitably, they must be applied in a sensitive way, and
with educational standards of the highest quality.

Acknowledgments. Gabriella Casalino acknowledges funding from the European Union
PON project Ricerca e Innovazione 2014-2020, DM 1062/2021 and from the project
HORIZON EUROPE SEEDS - ID. S60 — Qualita e accessibilita della formazione
universitaria. Learning Analytics per la prototipazione di un modello di Blended
Learning.
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