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Introduction

Information and communication technologies (ICTs) have their unique characteris-
tics and thus afford specific actions. ICTs have certain affordances, defined by
Michaels as “goal-directed ... actions permitted an animal by environmental objects,
events, places, surfaces, people, and so forth.” Affordances “exist independent of
being perceived” and “are specified by information and may be perceived” (2003).
The affordances of ICTs are their characteristics to record, store, and process data
and information. In general, the affordances of ICTs are their potentialities, 1.e., (1)
to represent information in multimodal, dynamic, and interactive ways and (2) to
support synchronous or asynchronous communication. These affordances get spe-
cific forms in various ICTs configurations. Thus, the affordances of mobile devices
include ubiquity and pervasiveness, geolocation, sensing, and finger control. The
affordances of multiuser virtual environments (MUVEs) are multisensory intuitive
and real-time interaction, immersion, presence, autonomy, natural semantics for the
representation of objects and facts inside the virtual environments and worlds,
users’ representation through avatars, first-person user point of view, first-order
experiences, size in space and time, transduction, and reification (Mantziou,
Papachristos, & Mikropoulos, 2018).

In the field of education, the unique features of ICTs “afford actions that may be
used in teaching and learning and consequently lead to learning benefits” (Mantziou
et al., 2018). Thus, the learning affordances of mobiles include creation, multichan-
nel communication, collaboration and cooperation, experimentation, real-time/any-
time/anywhere information, and content delivery. In the same vein, MUVEs’
learning affordances are free navigation, modeling and simulation, creation, multi-
channel communication, collaboration and cooperation, and content delivery. The
potential of ICTs in teaching and learning is the perception and enactment of learn-
ing affordances of the environment by designing and implementing meaningful
learning activities that can lead to learning outcomes (Dalgarno & Lee, 2012;
Mantziou et al., 2018). These learning activities implement a series of instructional
strategies that are based on certain didactic models and learning theories (Fig. ).
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eg.,
* Inquiry
* Collaborative

Learning objectives [e.g., Revised Bloom taxonomy]
Remember | Understand | Apply |Analyze | Evaluate | Create

Fig. 1 Implementing meaningful learning activities with ICTs

Therefore. the introduction of ICTs in education has two sides, that of the tech-
nologies and the other of the pedagogical approach. There are different approaches
to the pedagogical use of ICTs and in particular for each one of the different tech-
nologies. Nowadays, researchers propose theoretical approaches, develop ICTs
tools, design e-Learning environments, conduct instructional interventions, and
evaluate both the approaches and the tools.

This book reflects the above considerations and the current trends in ICTs. It
comprises 23 chapters from researchers in Canada, Greece, Portugal, Norway, and
Cyprus. Their work was presented at the [0th Pan-Hellenic and International
Conference on ICTs in Education—HICICTE 2016, organized by the School of
Education and the Department of Computer Science and Engineering at the
University of Ioannina in Greece, in collaboration with the Hellenic Association of
ICT in Education—HAICTE. Initially, the articles were positively peer-reviewed by
at least two reviewers. The chapters of this volume are extended articles of the origi-
nals presented at the conference or were invited for this purpose and underwent an
additional review process.

The 23 chapters constitute two main categories. The first category of the chapters
concerns ICT approaches to the teaching and learning process, while the second one
pertains to ICT interventions in the teaching process. The chapters relevant to the
approaches of ICT in education and e-Learning concern (a) creativity and collabora-
tion, (b) higher education, and (c) educational organization and professional devel-
opment. The chapters regarding the interventions in the teaching process cover (a)
digital educational games, (b) physics, computer science, and mathematics educa-
tion, (c) educational robotics, and (d) vocational training.



Contents

1 The Feasibility and Interest of Monitoring the Cognitive
and Affective States of Groups of Co-learners in Real
Timeas TheyLearn ... ....... .. ... . ... ... ... .. ... ... ....... 1
Julien Mercier

2 An Ensemble-Based Semi-Supervised Approach
for Predicting Students’ Performance. . .. ...................... 25
[oannis E. Livieris, Konstantina Drakopoulou,
Tassos Anastasios Mikropoulos, Vassilios Tampakas,
and Panagiotis Pintelas

3 How Do Transformational Principals View ICT as a Means
for Promoting Educational Innovations? A Descriptive Case
Study Focusing on Twenty-First Century Skills . ................ 43
Spiridoula Laschou, Vassilis Kollias, and Ilias Karasavvidis

4 Addressing Creativity in the Collaborative Design of Digital
Books for Environmental and Math Education.................. 69
Maria Daskolia, Chronis Kynigos, and Angeliki Kolovou

5 Creativity and ICT: Theoretical Approaches and Perspectives
in School Education ........... ... ... ... ... .. ... ... ... 87
Kleopatra Nikolopoulou

6 Exploring the Potential of Computer-Based Concept
Mapping Under Self- and Collaborative Mode Within
Emerging Learning Environments . .. ......................... 101
Sofia Hadjileontiadou, Sofia B. Dias, José Diniz,
and Leontios J. Hadjileontiadis

7 Integrating Free and Open-Source Software in the Classroom:
Imprinting Trainee Teachers’ Attitudes .. ... ................... 123
Stefanos Armakolas, Chris Panagiotakopoulos, Anthi Karatrantou,
and Dimitris Viris

X1



