e . PERE \ | 6th edition

Envisioning Report

For Empowering Universities

@empower — EADTU  EBMErasmus+
S



Editor
European Association of Distance Teaching Universities (EADTU) | George Ubachs

Logistics and lay-out
European Association of Distance Teaching Universities (EADTU) | Stefan Meuleman

Authors

Dublin City University | Ireland
Prajakta Girme

FernUniversitidt in Hagen | Germany
Eva Cendon

Tampere University of Applied Sciences | Finland
Teija Lehto, Kristiina Engblom-Pelkkala and Sanna Sintonen

The Open University | The United Kingdom
Andy Lane, Karen Kear, Cathryn Peoples, Helen Donelan and Jon Rosewell

Universidade Aberta | Portugal
José Bidarra and Vitor Rocio

Universitat Oberta de Catalunya | Spain
Laura Lopez-Forés, Nati Cabrera, Maite Fernandez-Ferrer, Marcelo Maina, Lourdes Guardia

Universita Telematica Internazionale Uninettuno | Italy
Maria Amata Garito, Dario Assante

University of Jyviskyld | Finland
Paivi Kananen, Virpi Uotinen

Universidad Nacional de Educacion a Distancia | Spain

Jacobo Sédenz, Luis de la Torre, Sebastian Dormido, Alba Quiroés, Alberto Izquierdo, Belén Ballesteros,
Noemi Laforgue-Bullido, Javier Morentin-Encina, Héctor S. Melero, Silvia Sanchez Calderéon, Maria Angeles
Escobar Alvarez, Inés Gil-Jaurena and Daniel Dominguez

Universidad Complutense de Madrid | Spain
Jesus Chacon

University of Patras | Greece
Dimakos loannis

FachHochschule Kufstein Tirol | Austria
Mario Doeller
Hans-Peter Steinbacher

Pidagogische Hochschule Tirol | Austria
Sabrina Gerth, Reinhold Madritsch

University of Nicosia | Cyprus
Lefki Kourea

Other
Nikos Papastamatiou, Christos Skaloumbakas and Theofanis Alexandridis



Published by
European Association of Distance Teaching Universities, The Netherlands

Correspondence

European Association of Distance Teaching Universities (EADTU) att George Ubachs,
Managing Director Parkweg 27, 6212 XN Maastricht, The Netherlands Tel: +31 43 311 87 12 |
E-mail: secretariat@eadtu.eu www.eadtu.eu | empower.eadtu.eu

Suggested citation
EADTU. (2022, May). The sixth Envisioning Report for Empowering Universities (Nr. 6).
https://doi.org/10.5281/zenodo.6511424

License used

This work is licensed under a Creative Commons Attribution ShareAlike 4.0 International
License: https://creativecommons.org/licenses/by-sa/4.0/ This license lets others distribute,
remix, tweak, and build upon this work (even commercially) as long as credit is provided for
the original creation. This is among the most accommodating of CC licenses offered, and
recommended for maximum dissemination and use of licensed materials.

©@®O

Disclaimer

This research is conducted as part of the EMPOWER project. This project is supported by the
European Commission, DG EAC, under the Erasmus+ Programme. The European Commission
supports for the production of this publication and does not constitute an endorsement of the
contents which reflects the views only of the authors, and the Commission cannot be held
responsible for any use which may be made of the information contained therein.

e, Co-funded by the
W Erasmus+ Programme
of the European Union

* gk


https://doi.org/10.5281/zenodo.6511424

Contents

Foreword

The sixth Envisioning Report for Empowering Universities in the uptake of new modes
of teaching and learning

George Ubachs

European Association of Distance Teaching Universities

Digital Transformations in the (post)Covid Era

Pedagogical leadership in the aftermath of the coronavirus pandemic
Kristiina Engblom-Pelkkala and Teija Lehto
Tampere University of Applied Sciences

The Internet: A New Renaissance for the University
Maria Amata Garito
International Telematic University UNINETTUNO

Online and Distance Education

Online gamification devices as extensions of the educational printed book
José Bidarra and Vitor Rocio
Universidade Aberta

A Study about Online Experimentation
Jacobo Saenz, Luis de la Torre, Jesus Chacon and Sebastian Dormido
Universidad Nacional de Educacion a Distancia and Universidad Complutense de Madrid

Community of Inquiry (COI) model for the improvement of distance learning
Alba Quir6s, Alberto Izquierdo, Belén Ballesteros, Noemi Laforgue-Bullido, Javier Morentin-
Encina, Héctor S. Melero

Active participation in synchronous online learning
Karen Kear, Cathryn Peoples, Helen Donelan and Jon Rosewell
The Open University, UK

EU Projects Going Virtual — The ONE Meeting Approach
Eva Cendon, Péivi Kananen, Virpi Uotinen, and Laura Lopez-Forés
FernUniversitét in Hagen, University of Jyviskyld and Universitat Oberta de Catalunya

Changing the Educational Landscape

Bridging the 10% Gap: The Need for Blended Learning Approaches for Refugees, Migrants, and
International Protection Applicants

Prajakta Girme

Dublin City University

12

15

18

21

24

27

31



Designing and implementing blogs in English second language learning
Silvia Sanchez Calderén and Maria Angeles Escobar Alvarez
Universidad Nacional de Educacion a Distancia

Creating open collections to support personal and professional development in emerging
professions

Andy Lane

The Open University, UK

A Collaborative Virtual Environment to train teachers in managing students’ challenging
behaviours

Ioannis Dimakos, Theofanis Alexandridis, Dario Assante, Mario Doeller, Sabrina Gerth, Lefki
Kourea, Reinhold Madritsch, Nikos Papastamatiou, Christos Skaloumbakas, Hans-Peter
Steinbacher

International Telematic University UNINETTUNO, University of Patras, FachHochschule Kufstein Tirol,
Padagogische Hochschule Tirol and University of Nicosia

Online Assessment

Adaptation of the final exam in a distance education course: from face-to-face to online assessment
Inés Gil-Jaurena and Daniel Dominguez
Universidad Nacional de Educacion a Distancia

Challenges of e-examinations
Teija Lehto and Sanna Sintonen
Tampere University of Applied Sciences

Peer assessment in online learning: Promoting self-regulation strategies through the use of
chatbots in Higher Education

Nati Cabrera, Maite Fernandez-Ferrer, Marcelo Maina, Lourdes Guardia

Universitat Oberta de Catalunya

34

37

39

43

46

49



AN
&

Foreword

.




The 6 Envisioning report for Empowering
Universities in the uptake of new modes of

teaching and learning

We herewith present to you the sixth edition of the
EMPOWER Envisioning report. The report is set
up by the expert pools of the EMPOWER
programme established by EADTU to cover the
latest trends and developments in new modes of
teaching.

Digitalisation of education has become a reality for
all higher education institutions. The COVID-19
crisis has however asked universities to make a
more rapid switch. It has been a challenging
process that asks for specific expertise in
innovating education and new strategies and
policies to support these developments. All realize
that we need to move on from emergency remote
teaching to more solid and research-based practices
of quality online education. Most and for all not
copying on-campus education, but use new modes
of teaching to enhance education by:

e building on expertise and experience

o methodologically designed education

e well-considered digital didactics (research
based)

e interaction, debate and dialogue, done
synchronously and asynchronously

e activating education, engaging students

With the EMPOWER Envisioning report we want
to inspire fellow experts in innovating education by
examples from practice. New modes of teaching
and learning create new opportunities to enhance
the quality of learning experiences on campus
programmes, reaching out to new target groups off
campus and offering freely accessible online
courses. They enhance the quality, visibility and
reputation of the institution.

The actual implementation of innovative methods
in teaching and learning requires institutional

strategies and frameworks. A strong motivation of
a professional teaching staff and continuous
commitment from the top management of a higher
education institution is needed to make this a
success.

The Envisioning report is a selection of good
practices and studies done by the experts connected
to EADTU’s EMPOWER programme. They all
work in all relevant areas for the development of
new modes of teaching and learning. EMPOWER
is further supporting individual universities by on-
site expert seminars with free independent advice,
onsite and online seminars, guidance for university
leaders, expert panels for targeted reviews and,
support for whole of institution initiatives. Please
find the EMPOWER website, covering 13 expert
pools, at: empower.eadtu.cu.

In this 6th edition we cover initiatives related to:
Digital Transformations in the (post)Covid Era
(Chapter 1); Online and Distance Education
(Chapter 2); Changing the Educational Landscape
(Chapter 3) and Online Assessment (Chapter 4).

We are convinced the edition of the year 2022 is an
inspiration for many to further innovate education
and start cooperation and sharing of expertise with
fellow innovators.

George Ubachs
Managing Director EADTU



https://empower.eadtu.eu/

Digital Transformations
in the (Post-) Covid Era




Empower Envisioning report

6™ edition, 2022

Pedagogical leadership in the aftermath of the

coronavirus pandemic

Kristiina Engblom-Pelkkala and Teija Lehto
Tampere University of Applied Sciences

Innovative impact

In the aftermath of the coronavirus lockdowns our society and the universities are reopening. The leaders and management
teams in the universities are encountering the question how teaching and learning should be organized presently, and how in
the future. This article emphasizes the necessity for pedagogical leadership in both instances.

The short term impact of this article relates to reflecting the present, paradoxical situation in which the pedagogical leadership
of the universities appears to be right now. Some teachers and students want to return to the so-called good old normal and
forget about the pandemic and online learning. However, learning and teaching in universities has changed for good during
the exceptional times. This article also deals with long-term impacts of the current situation. A a concrete example of a long-
term change is the emergence of hybrid teaching and learning. It will be essential in the context of new, flexible teaching

methods and learning environments.

Keywords: leadership, management, covid-19, pedagogy, strategy, planning, hybrid learning

Introduction

Higher education has changed profoundly during the
Covid-19 pandemic. During the lockdowns the doors of
educational institutions were closed, and teaching was
arranged mainly online, with the exception of a few specific
laboratory exercises.

The reorganization of teaching has challenged teachers
and lecturers to reform their own work, their pedagogical
thinking, teaching and existing competences. The lecturers
have been strengthening their digital skills, as teaching in
classrooms has increasingly shifted to video-based classes
and hybrid teaching. Introduction of new digital tools has
become part of their everyday professional tasks.

In the aftermath of the Covid-19 restrictions, our society
and universities are reopening, and the universities’ leaders
are encountering the question how teaching and learning
should be organized in the future. When teachers and
students have shared their opinion on this, the feedback from
both sides has been contradictory.

Strategic pedagogical leadership creates the basis for
day-to-day management

Universities are managed through strategy, and their
operations are based on pedagogical leadership. Strategy and
pedagogical leadership form the solid basis for planning the
operations and finances of universities, as well as for
increasing their competencies and knowledge capital.

Pedagogical leadership comprises managerial and
administrational activities, and it intertwines both the
management of things and the leadership of people. Leading
people as a pedagogical practice means a series of different,
theoretically based activities designed to support the ecology
of educational environments and their community. (Male &
Palaiologou 2015, 220.)

The concept of pedagogical leadership is usually applied
in contexts where leadership is specifically related to
educational institutions. This distinguishes pedagogical
leadership from leadership in other areas. Leadership is a
highly contextualised activity. (Davies & Davies 2005;
Leithwood & Jantzi 2005.)

Our present article is largely based on the results of the
Finnish report “Kartta pedagogisen toiminnan johtamiseen”
(Map for pedagogical leadership) (2021). We also refer to
our personal experiece of working in different pedagogical
teams in higher education. Pedagogical leadership includes
the leadership of the pedagogy executed in an educational

Published by: EADTU



institution, the leadership of the pedagogical community, and
management of both things and the people.

Pedagogical leadership aims at high-quality education

Pedagogical leadership aims at high-quality education and
well-being of the working community. These factors
systematically promote learning in the everyday working
context of an institution, and they improve learning outcomes
and increase satisfaction in the institution.

Functioning in the very core of the universities,
pedagogical leadership relates closely to curriculum work,
student guidance practices, pedagogical solutions that ensure
the legality of activities, timeliness of the learning content,
teaching methods and learning environments. Pedagogical
leadership can play a significant role in meeting the demands
of working life and developing competences of the teaching
staff.

Within the process of pedagogical leadership, everyday
learning is managed, ensuring that strategic goals are
implemented in the core processes of learning and
organization of education (Webb, 2005, 71). The pandemic
experience has profoundly shaken our understanding how
pedagogical leadership can be applied to guide the processes
of university operations and to support learning. How can
individual study paths be organized in the future? How
should pedagogically functioning learning environments be
built and maintained? How can we develop our teaching
methods so that they support upgrading the skills of the
teaching staff? In addition, how can we anticipate and assess
the outcome of our pedagogical leadership in a world where
hardly anyone can even predict the near future?

Longing for the good old normal

Pedagogical leadership stands in a paradoxical situation in
higher education. Some teachers and students want to return
to the so-called good old normal, and forget about the
pandemic, online teaching and online learning. This group of
people emphasizes that onsite education enables social
encounters and makes it easier for the students to ask for and
receive support from the peers and the learning community.
There is no reason to deny this.

On the other hand, an ever increasing number of members
of the academic community find that online and hybrid
learning enables them to focus more intensively on the
studies. Studying from home can also reconcile teaching,
learning and the rest of your life. Working in the distance has
been ecological due to the lesser need of travelling between
home and the university. Those working or studying online
have become aware of the benefits the new situation, and
they prefer not to turn back to the practices excercised before
the pandemic.

Among the basic tasks of the universities are studying,
developing competences and supporting the well-being of

students and staff. Within the sphere of teaching, pedagogical
leadership itself can take the form of a learning process that
produces the skills needed by individuals and working life.
Taking a retrospective view, how did we respond to the
new situation? Were we ready to change and adopt new ways
of working, or did we stubbornly stick to our accustomed
manners, even if they did not support the profound objectives
of higher education? Have we just been waiting for the
situation to return to normal? These two extremes, and
everything in between, can now be applied as building
blocks of visualization of higher education in the future.

Personal experience and thought-enriching diversity

Our experience of ourselves as actors defines to a large
extent how we assess the current situation and the future.
How do we respond to change, and to what extent are we
self-directed, or are we rather community-oriented, expecting
support in learning from the people around us? Pedagogical
leadership has its foundation on a learning organization,
teams, and networks through which different people, things,
and knowledge can be holistically managed. It can also
promote communality, thought-enriching diversity, and
innovation. (Kartta pedagogisen toiminnan johtamiseen
2012, 5).

Pedagogical leadership can act as a tool in reforming the
university as an organization and a workplace. Pedagogy
could increasingly be lifted in the focus of development and
everyday actions. It should be entangled in planning, as well
as teaching and studying arrangements.

Pandemic times and isolation have certainly highlighted
the individual differences between students. We realize that
we should consider the diversity of students in the teaching
arrangements to enable best possible learning results for as
many students as possible.

Pedagogical leadership behind flexible learning
environments and methods

Organization of teaching and learning is closely related to
the development and management of learning environments
and methods. The pedagogical strategy can direct the
development of learning environments and learning methods
and enable new innovative types of implementation.

Learning environments and methods should support
student-centered learning in a flexible way. Institutional
development plans should take into account the flexible use
of different, diverse learning methods. Flexible IT
technologies can provide students with alternative and
individualized learning opportunities in a variety of work-
oriented learning environments.

Hybrid teaching typically combines synchronous face-to-
face classroom teaching with distance groups of students.
From the teachers point of view, it is generally considered a
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very demanding method of teaching. This method requires
that the teachers are both willing and well-trained to work
with the latest digital education systems. Successful hybrid
teaching requires resourcing from the educational institutions
in new learning environments.

All this requires sufficient skills from the actors, in which
technology, study counseling, pedagogical planning and
collaborative networking play an important role. The
universities cannot ignore their responsibility to develop the
competences of their staff in using flexible and innovative
learning environments and methods.

Conclusion

High-quality pedagogical leadership arises from the
responsibility and cooperation of all those who are involved
in teaching. Pedagogical leadership becomes essential, as we
are transitioning to a new normal after the pandemic.

There is a need to rethink what pedagogical and learning
environmental solutions can support learning and well-being
of the students. The sometimes even stereotypical question of
online versus face-to-face teaching has expanded, as hybrid
teaching has gained ground during the pandemic as a useful
and flexible teaching method.

Comparable examples
Hybrid teaching

”The term hybrid teaching refers to a classroom session that
is attended remotely by some participants and in-person by
others.” (Teaching and Learning Centre 2022).
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The Internet: A New Renaissance for the

University

Prof. Maria Amata Garito!
!nternational Telematic University UNINETTUNO

Innovative impact

The paper proposes a model using new technologies and knowledge alliances as an approach for innovating higher education
at global level. This impacts in the short term products, technologies, organizational models and facilities. At long term, ICT-
enabled knowledge alliances will act as a tool for academic and scientific diplomacy, developing cross-cultural academic
programs, and supporting citizens and institutions promoting mutual knowledge and understanding addressing cultural,

religious and policital differences.

Keywords: eLearning, Internet, Distance University, Academic Alliances, Covid-19.

Introduction

The drama caused by the Covid-19 pandemic has forced the
world to become aware that technology, if well used, can
rewrite new rules that allow for the creation of new models of
University. Universities without boundaries that bring
knowledge to everybody’s homes with no more space and
time limits.

The subjects that will treated in this paper will be:

* The Internet: A New Renaissance for the University

* Research for a new model of University

* Academic Alliances: A Global Strategy for Building

the Future

The Internet: A New Renaissance for the University

The Covid-19 pandemic has forced all teachers to rely on the
Web for teaching and communicating with their students.
Almost all the universities in the world are currently knocking
down their Ivory Towers using the Internet to carry out all
teaching activities including remote exams.

In order to build an infrastructure for the XXI Century
higher education, we ought to add a technological
infrastructure to the universities’ physical one. This will foster
a new model of knowledge production and delivery.

A network of Knowledge Alliances will be possible by
establishing consortia involving both universities and
businesses from different parts of the world. Those Consortia
promote the development of networks, meeting the

educational needs of a globalized and interconnected
society.[1]

The Universities in those Consortia, based on a robust
organizational and pedagogic model, will cooperate in the
joint production of contents for the online learning
environments, bringing to life a new model of distance
university. A distance university, integrated within the
traditional universities, allows those to regain a crucial role in
the innovation of products, processes and structures: products
flexibility and adaptability, promotion of students’ autonomy,
changes to the teachers’ role and the universities’ structures.

The creation of a higher education global network, in which
teachers and students from different places of the world
participate in the collaborative knowledge construction, is not
a utopia. Our International Telematic University
UNINETTUNO was born from a Consortium of 41 Italian and
31 foreign Universities: which is Consorzio NETTUNO —
Network per I’Universita Ovunque.

A new pedagogical model
UNINETTUNO University.

Teachers had to learn a new knowledge communication
model for teaching through television and the Internet.
University lecture halls became open structures where
technologies allow a flexible training process and foster self
and collaborative learning, both face-to-face and at distance.
Today, thanks to UNINETTUNO, we built a technological
network - as well as, a network of people, able to connect and
share their knowledge being aware of cultural, political,
religious and economic differences. Jointly, we developed and
keep on developing common spaces, real and virtual, of

was born thanks to

Published by: EADTU
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knowledge, shared academic curricula and shared psycho-
pedagogic models that help harmonizing educational systems
on a global scale.

Research for a New Model of University

The All this was achieved and developed thanks to the
distance teaching model included into the Didactic
Cyberspace of UNINETTUNO’s platform: this is based on
over 25 years of research and experimentation focused on
technologies applied to teaching-learning processes. The
UNINETTUNO University itself is a true research laboratory
in which are analyzed hypotheses on teaching methodologies
and languages, and students performances in their learning
processes. These results are continuously assessed by
scientists from various fields.

The design of the Didactic Cyberspace is based on a
systemic approach. All courses from the various degree
programs include digitized video lessons, indexed and
connected by multimedia and hypertextual links to: texts,
exercises and virtual laboratories - in order to promote the
transfer knowledge through different modalities:

* From simple to complex (as in video lessons and

intelligent library);

* From theory to practical application (like, learning by

doing in the virtual laboratory);
* From guided exercises to content research on the
World Wide Web;

* From individual study to an interactive dialogue
between professors and students (as in collaborative
learning through communication and sharing tools)[2]

The interaction between students and teachers coming from
different countries is at the core of the entire educational
process: jointly they develop collaborative and constructive
learning by using interactive classrooms and virtual
classrooms in immersive 3D environments. UNINETTUNO
psycho-pedagogic model promotes the development of new
Web ethics, reconsidering the teacher’s role as crucial, as
opposed to the usual tendency on the Web to disregard it.
Therefore, a new telematic Professor/tutor’s profile is defined:
as Socrates did, with the Maieutic Art, the Professor/tutor
guides the students along their learning path, also in distance
education, teaching them not only how to do things, but also
how to be.

The richness of cultural exchanges in the educational
virtual spaces, among individuals belonging to different
backgrounds, even few years ago was unpredictable, whereas,
today UNINETTUNO’s students come from 167 different
countries.

Academic Alliances: A Global Strategy for Building the
Future

In the present historical time more than ever, I think it is
essential to enhance the cooperation in the fields of university
and research. The dialogue among representatives of the
academic world, the harmonization of higher education and
research programs, the students and teachers’ mobility — all of
those, represent the unavoidable path to be followed to make
intercultural dialogue become part of everyday life. We should
all be aware that developing online educational contents,
jointly with worldwide universities, is strategically important:
it allows to develop the knowledge that helps all citizens to
consider cultural, religious and political differences as a
richness for humankind and not as tools of conflict and war.
We cannot simply ignore conflicts taking place around the
world because, due to the effects of globalization, they could
have a more and more disruptive impact on our freedom.

Past experience confirms that it is possible to share with the
universities belonging to different political and cultural
backgrounds, common paths of reflection and thinking[3].

The interconnected intelligences of teachers and students
from all parts of the world build new knowledge and develop
a network not based on the imposition of the cultural models
of one or the other, but based on the dialogue among different
cultures and educational models.

Together we developed a true laboratory enabling younger
generations to become drivers of change.

Conclusion

We should all be aware that this cooperation allows us to
build a new balance between unity and diversity: unity of
values and traditions that past memory conveys and diversity
of cultures and languages. The XXI Century requires a new
model of university: a virtual university under open skies,
with no boundaries, a university where we build
competences for development and lay the foundations for
building the future together.
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1 Universidade Aberta, LE@D, CIAC
2 Universidade Aberta, INESC-TEC

Innovative impact

In recent years there have been several commercial products designated as "augmented books". These use gamification and
augmented reality technologies to provide the reader with more layers of information, thereby fostering the use of the book in
new ways. So, in this article we describe part of the research and outcomes of the Portuguese project CHIC — C3, aimed at
designing and developing a platform for managing the production of digital content connected with printed books. Furthermore,
we developed a model for the gamification of digital content based on the printed book, mainly aimed at educational purposes.
A proof of concept for the model was built in the form of a companion platform, supported by the Moodle LMS, fully integrated
with the main CHIC website. Readers were able to access the platform, engage in several content related games, and interact

with other readers.

Keywords: gamification, Moodle, e-learning, textbook

Introduction

Despite the significant increase in the use of digital devices
and the access to e-books by younger ages, mainly explained
by the diffusion of tablets, the printed book still remains very
important. Even for parents who prefer digital books for
themselves, printed books remain the objects of choice for
their children (Richtel and Bosman, 2011).

Nowadays, although many communication processes and
information exchanges have a digital support, it is
acknowledged the importance of using printed paper in many
contexts. Digital media integrate with audiovisual and
interactive resources, and also with the paper book, as
underlined by Jirgen Steimle (2012), emphasising
interactions such as tactile and kinesthetic feedback given to
both hands.

The use of augmented reality (AR) technologies in the context
of the printed book has also been arousing an enormous
interest both from academia and publishers (Azuma, 1997). In
recent years there have been several commercial products in
the area of "augmented books" (e.g., The Little Mermaid,
Storybooks alive; Popar), that is, books that use AR

technologies to provide the reader with more layers of
information, thereby fostering the use of the book in new
ways.

Education in general, like any other human activity, has not
been immune to the phenomenon of the “Internet of Things”
(Gémez, Huete, Hoyos, Perez, & Grigori, 2013). The
ubiquitous learning potential is reflected in increasing access
to learning from collaborative learning environments and
content supported by computers anytime and anywhere. It also
allows for the right combination of physical and virtual spaces
(Hiirst & van Wezel, 2012).

In this concept paper we describe part of the research and
outcomes of project CHIC — C3, a project financed by the
Portuguese Programme Compete 2020. The project aimed to
design and develop a platform for managing the production of
digital content connected with printed books. From this
perspective, the book is not anymore considered as being just
made of plain paper, but something that can be enhanced and
become “alive” in terms of end-user experience. Mainly
through the use of AR technology and a gamification platform,
the project developed ways to enhance and extend the
traditional book. In this paper we will discuss and report on
the latter component, namely, the development of

Published by: EADTU
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gamification and digital content based on the printed book,
mainly for educational purposes, supported by the Moodle
learning management system.

A gamification model for augmented books

Gamification is a relatively new concept that has acquired
considerable momentum over the last years. It is a concept that
integrates the mechanics of gaming in non-game activities to
make these more effective and enjoyable (Bidarra, Figueiredo
& Natalio, 2015). When used in the educational field,
gamification seeks to integrate game dynamics and game
mechanics into learning activities, for example, using tests,
quizzes, exercises, badges, etc., in order to increase intrinsic
motivation and foster student participation.

In order to develop a useful model, we built a learning
environment based on the Moodle platform'. This is an open
source learning management system with a huge user base
around the world, and is widely used for distance learning.
Founded on a social constructivist perspective, it is in fact a
flexible enough system, to allow for the implementation of
various pedagogical models (Pereira et al., 2008).

The main platform of the CHIC C3 project allowed for the
creation of an “augmented” book and its connection via
external interfaces to devices such as the Moodle platform. In
this sense, the structure for the platform included the following
modules:

e  Users - provides user-type management features;

e Permissions Control - responsible for assigning
permissions to various user types;

e Notifications and internal communication - provides
functions of communication and internal
collaboration, fundamental for a collaborative
platform;

e Content Management - responsible for the storage,
organization and availability of the content;

e  Connection with Moodle - responsible for integrating
and exchanging data with Moodle platform;

e Collaborative book project - this module provides all
the collaborative and interactive authoring features
for the “augmented” book;

e  Web2Print - for digital printing of the book via Web;

! https://moodle.org

e External API - the external API with a set of
endpoints to enable the contact and transfer of
relevant data, content, and information between the
platform and external devices to extend the use of the
traditional book (e.g.: Mobile devices and others that
may arise in the future);

e Purchase - to manage the functionalities of purchase
orders, payments and content subscriptions;

e Hybrid experiments - to manage the events of
external devices.

The platform was integrated with external systems such as
Moodle in order to provide specialized functionalities such as
transmedia content, gamification strategies, interaction
through augmented reality and context dependent, etc. The
creation of communities around the book and the deployment
of gamification and transmedia materials was done through
Moodle.

The main goal to attain, with the gamification tools in Moodle,
was the application of elements present in video games to
other activities outside the usual contexts and with educational
purpose, namely:

e  Comply with rules;

e Establish clear objectives and reward achievements
through scoring systems or trophies (reward and
return system);

e Launch interesting challenges;

e Develop the action according to difficulty levels in
order to stimulate performances and promote the
creation of plots/narratives and avatars.

Moodle has been proved a suitable platform for engaging
students in learning activities through gamification features
(Hasan et al., 2019), and for our goals, these plugins were
included:

H5P?, providing rich interactive content types,
including gamified activities:

o  Multiple Choice quiz;
o Find the Words puzzle;

o Drag & Drop;

Game’® plugin, with several game types, of which we
used one for crossword puzzles;
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e Level Up!, a block for tracking and displaying
experience points (XP) and levels;

e Ranking table, to show a score board of students
according to their achievements.

To further integrate information on the several platforms, we
made use of the Moodle web service facilities to publish an
API that provides data to be displayed in the CHIC C3 main
portal.

For this purpose, web services in Moodle were activated. For
some of the functionalities (e.g. displaying available courses),
Moodle already provides core functions to accommodate
those needs. Other functions needed to be implemented as
plugin web services, using templates and standard Moodle
programming directives.

As users register in the main portal, they can navigate to the
Moodle platform without having to register or login again.
Single sign-on is achieved through a mechanism based on the
OAuth2 protocol, that Moodle fully supports, and an external
federated authentication server.

In this way, we demonstrated a new, seamless way to develop
a narrative on multiple platforms, increasing the learning and
involvement of the potential user. This also helped achieve the
integration of the traditional book into a universe of a
transmedia narrative.

Conclusion

The increasing availability and use of books in the digital form
has not replaced the printed form. Instead of viewing digital
technologies as an alternative to a physical book we proposed
a model for enhancing the experience of reading printed
books, integrating digital content and activities that
complement the actual reading.

The proposed model was based on basic principles of
gamification and included online activities with challenges,
complying with game rules, and establishing clear objectives
and achievement rewards through a score board. The
(inter)action was developed according to levels of difficulty in
order to stimulate performances and promote the creation of
narratives.

Through the use of Moodle and some of its gamification
extensions (plugins), we were able to successfully integrate a
digital dimension complementing physical books, for the
benefit of the end user. Technically, the integration was
achieved through the federated authentication of users,
allowing them to login and navigate seamlessly among the
various platforms, and a web service API for exchanging
information on games and interaction in the Moodle platform,

further adding to the sense of seamless interaction with a
single system.
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Innovative impact

Distance education and online working are not new, however, nowadays the interest is increasing and so is the economic and
human investment. For decades, researchers and teachers have been working to adapt laboratory practices to the distance
education paradigm, creating and discovering new ways to develop, reuse and deploy online laboratories. However, despite
all the hard work on this topic, the development and deployment efforts are still enormous. This work studies the
technologies and means to build an online lab and select a set of combinations that reduce the problems that arise when

creating online laboratories.
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Introduction

Over the last few years online laboratories have changed the
way of learning and teaching experimental science.
However, the work began around two decades ago, and since
then to nowadays multiple different design solutions have
been developed. This enormous collection of solutions
provides many combinations of technologies that allows to
reproduce the feeling of real interactions with laboratory
equipment, but it also implies that there are many ways to
build an online lab with no clear winner among them.

Despite the increasing interest in online experimentation
the question of which technologies are needed and how to
combine them is not always an easy one. In this sense, the
number of possible combinations makes the task of online
lab development appear to be almost impossible at first.
However, it is possible to summarise all the obstacles in
three categories:

1. Technical complexity: The development and
deployment of online laboratories is challenging due
to the required technical resources and knowledge.

2. Lack of standardisation agreements: Even using
standard technologies the architectures of such
technologies are wusually neither standard nor
common. This is a known problem, and, in fact,
there have been several attempts to build such
standards, such as, Remote Interoperability Protocol
(RIP) [1], Smart Device Specification [2], iLabs [3]
and, the IEEE 1876 standard [4].

3. End-user requirements: Mobile devices have
become the main equipment used to browse and

consume resources from the Internet but are not the
only one. Therefore, online labs should be
accessible regardless of the platform, device, or
operating system and without the need of new
software.

This work takes into account the above-mentioned
characteristic problems when using online laboratories in
science, engineering and mathematics areas and aims to
show some general guides to overcome these three obstacles.

Online labs classification

Virtual laboratories are software applications where all the
elements of labs are simulated. For that reason, they are
highly scalable, easy to deploy and allow a great degree of
configuration that cannot always be obtained in remote
systems.

Remote labs are those in which some elements are
physical systems. In these labs, the provided data are real,
they come from experiments with physical systems and, the
interactions are performed through the Internet. In
comparison with virtual labs, these systems are less scalable
and more expensive. However, the added value of remote
labs is that students can obtain and analyse real data from
physical experiments.

There is a third group of online laboratories that is a
combination of simulation and remote labs. These hybrid
labs present real data along with simulated elements that
display computer-generated information to enhance the user
experience.

Published by: EADTU
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This classification is common in online laboratories, but it
is also important to include two properties:

1. The place where data is produced adds new
subtypes: local and remote acquisition.

2. The timing restrictions divide the classification
depending on how critical the time is in the
laboratory, adding three subtypes: Real-time, near
real-time and batch labs.

Taking into account where the data are produced, how it is
acquired, along with the three types presented before, we can
conclude that a classic hand-on lab is a real, local, real-time
or near real time laboratory. Consequently, online labs are
those accessed through the Internet, including simulations
with remotely served data.

Communications

The data acquisition and processing methods are out of the
scope of this work. However, data format and
communications conform the bond between the user (client)
and the remote equipment (server) and the more critical the
time is the more important is the bond between them.

To achieve a successful communication we need to define
at least three things:

1. The format, that is the way the information is
encoded, and must be recognised by both sides in
communication.

2. The protocol, the set of rules that define how both
sides are communicating.

3. The user interface, the graphical environment that
allows the user to interact with the online lab.

The format

The lab systems need to exchange multiple data types,
complex structures and metadata, and, to understand this
information both sides need to define methods to encode and
decode the data. Traditionally, developers use the
serialisation and deserialization processes that entail two
types of format: 1) byte arrays, light but not human readable
messages common in object-oriented programming
languages, and 2) plain-text, easy-to-debug character strings
that are commonly language independent.

The two above-mentioned types are great solutions to
format the information; however, due to their widespread use
and availability, the plain-text formats make them great
option. There are many plain-text formats, such as eXtensible
Markup Language (XML) [5], Javascript Object Notation
(JSON) [6], and YAML Ain’t Markup Language
(YAML)[7]. However, XML and JSON are present in the
majority of web browsers, and using them as data formats
allows developers to avoid two of the three obstacles
mentioned in the introduction: reducing technical complexity
and end-user requirements.

The protocol

A protocol is a collection of rules that define how a
system communicates with another system. All the available
protocols for transmitting information via the Internet can be
used to create online labs. However, considering the nature
of online labs, just a subset among all the used protocols can
be relevant.

Many times, the selection of a protocol or another for an
online lab is based on one or more of these technical
requirements:  latency, firewall traversal, coding
requirements, user requirements, channel reliability and
simultaneous communication. Next table summarises the
characteristics of the three most used protocols in online labs
are Hypertext Transfer Protocol (HTTP), Websocket, and
Transmission Control Protocol (TCP):

Property TCP HTTP Websocket
Latency Very Low Low Low
Firewall T. Low High Medium
Coding R. Yes No No
User R. Usually No No
Reliability Reliable Reliable Reliable
Simultaneous | Full-duplex | Half/Full- Full-duplex
duplex

These three protocols are suitable to be used in online lab
development; but, HTTP/HTTPS protocol has the best
characteristics to avoid all the three obstacles presented in
the introduction.

The user interface

The interface and its characteristics are continuously
discussed topics in online experimentation, as there are many
technological and educational dimensions to consider, most
out of the scope of this work. Nevertheless, online labs
recreate real systems and the graphical user interface adds a
“touch and see” psychological effect of presence that may be
as important as technology when developing these labs [8].
The most interactive designs are real representations of
equivalent hands-on laboratories; some allow to control a lab
as in a hand-operated system [9] or even to simulate the
complete lab environments [10].

The computational power of mobile devices is increasing
every day, therefore, is not the most important user
requirement that must be met. Even more, sometimes the
students' participation in the online lab depends on the
software and hardware needed to run necessary applications.
In this sense, plug-and-play approaches benefit the
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engagement of students. The current trend shows that a good
approach is to reduce the requirements to just web browsers,
that are present in all devices and are flexible enough to
support online laboratories.

Increasing the interactivity between users and online labs
imposes certain restrictions, as an online lab can be used to
perform a finite set of lab tasks. Adding new tasks usually
implies modifications on both sides: server and client.
Meaning that after the deployment of an online lab, it
becomes harder to make modifications.

The presented situation illustrates the consequences of a
high dependency between the user interface and the server
side. Such dependency limits flexibility and increases the
efforts when developing online labs. From this perspective,
loose coupling of the client and server sides is desirable, and
research revealed some common strategies to achieve it:

1. Using modular programming techniques.

2. Using a good Application Programming Interface
(API), that defines how to use variables, remote
calls, processes, data objects, and structures.

3. Follow the single responsibility principle on online
experimentation, dividing the lab experience into
small tasks, reducing the needed efforts to change
isolated steps.

The large number of possibilities shown in the last
sections and the decoupling approach together, provide the
perfect breeding ground to obtain functional architectures for
online labs that could overcome all the three obstacles
presented in the introduction.

Conclusion

In this work, we presented the problems surrounding the
creation and deployment of online labs and some of the most
common and compatible solutions to each problem. The
work intends to give a glimpse of a possible road-map to
start the development of online laboratories.
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Innovative impact

The short term innovative impact to specific target groups related to our research project consists in being able to make
methodological improvements in Distance Education based on the evaluations carried out by the students. Specifically, such
modifications related to the design and supply of teaching materials, as well as the readjustment of the teaching styles of the
teaching staff. In addition, it describes the long-term innovative impact. Consequently, we hope that these evidence-based
adjustments will serve to improve social presence in distance higher education as a long-term innovative impact. Especially
by increasing and improving the quality of interactions between participants and by improving learning materials.

Keywords: community of inquiry model, distance learning, teaching materials, social dimension.

Introduction

The Community of Inquiry model (Col) is presented as an
approach of great interest for the analysis of good
educational practices in distance systems. The use of the Col
model as a framework for analysing online, distance and
hybrid or blended learning contexts has its main roots in the
proposal of Garrison et al. (1999), who formulated the
theoretical model, which represents the process of teachers
creating deep and meaningful learning experiences through
the development of three interdependent elements: social,
cognitive and 