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Preface

This edited volume contains selected expanded papers from the Cognition and
Exploratory Learning in the Digital Age (CELDA) 2011 conference (http://www.
iadis.org/celda2011/), together with invited chapters on emerging research issues. It
addresses the current developments concerned with context-aware adaptive and personalized learning systems, mobile and ubiquitous learning environments and social
web technologies, as well as virtual worlds and game-based learning for informal
and formal educational settings. These developments have created both opportunities and areas of concern. Hence, this edited volume aims to cover both technological and pedagogical issues related to these developments.
We organized the chapters included in this volume around four themes: (a) context-aware adaptive and personalized systems for formal and informal learning; (b)
mobile and ubiquitous informal and formal learning environments; (c) social web
technologies for new knowledge representation, retrieval, creation, and sharing in
informal and formal educational settings; and (d) virtual worlds and game-based
informal and formal learning.
In Part I, context-aware adaptive and personalized systems for formal and informal learning, several issues are described and discussed. In the first chapter, the
authors address the increased interest on context-aware adaptive and personalized
mobile learning systems that aim to provide learning experiences delivered via
mobile devices tailored to the educational needs, the personal characteristics, and
the particular circumstances of the individual learner or a group of interconnected
learners. Their chapter is an introduction to the field of context-aware adaptive and
personalized mobile learning systems (Demetrios G. Sampson & Panagiotis Zervas,
Chap. 1). The next chapter discusses the increased use of cloud computing in education. The pros and cons of the use of current cloud services in education are presented, with a focus on privacy and security issues. The US context is studied,
concluding with suggestions for safe and sensible use of cloud computing in education (Alan S. Weber, Chap. 2). Next, a context-aware mobile content adaptation
mechanism and a corresponding process based on a notation language (namely,
IMS Learning Design specification) are presented, along with design requirements
for tools that enable authoring and delivering of context-aware learning designs
v
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with mobile content adaptation features (Panagiotis Zervas, Demetrios G. Sampson,
Sergio Eduardo Gómez Ardila, & Ramón Fabregat, Chap. 3). Lastly, a studentcentered multi-agent system with adaptive features for virtual courses design and
construction is proposed (Demetrio A. Ovalle, Francisco J. Arias, & Julian Moreno,
Chap. 4).
In Part II, chapters focus on mobile and ubiquitous informal and formal learning
environments. At the first chapter of this part, the authors present a mobile learning
platform, which provides opportunities to students to diversify learning according
to their own needs by using text, audio, and video educational materials (Elissaveta
Gourova, Asya Asenova, & Pavlin Dulev, Chap. 5). Next chapter describes two case
studies based on activity theory, with the use of cell phones in Calculus I classes,
and analyzes the data collected (Silvia Cristina Batista, Patricia Alejandra Behar, &
Liliana Passerino, Chap. 6). The following chapter is about mARble®, an augmented
reality mobile learning environment, which is used in a medicine course (Urs-Vito
Albrecht, Marianne Behrends, Herbert K. Matthies, & Ute Von Jan, Chap. 7). The
last chapter of this part explores location-based environments for learning by
addressing the technological, pedagogical, and educational issues in location-based
context-aware mobile learning. The chapter demonstrates that context-aware mobile
learning is an effective approach in implementing location-based environments for
learning, bringing great opportunities for ubiquitous learning in the digital age
(Qing Tan, Tzu-Chien Liu, & Martha Burkle, Chap. 8).
In Part III, chapters address social web technologies for new knowledge representation, retrieval, creation, and sharing in informal and formal educational settings. In the first chapter of this part, authors present a set of teaching strategies,
tasks, and practices for the development of cross-curricular competences in engineering through web 2.0 social objects (Mercedes Rico, Julian Coppens, Paula
Ferreira, Héctor Sánchez, & J. Enrique Agudo, Chap. 9). The next chapter presents
Presence Plus, a model for identifying social presence in educational forums and
chats. The chapter concludes with a brief description of the software developed to
process text cues as an aiding tool for tutors as well as results from a manual and
automatic analysis of corpus used in the study (Hélvia Pereira Pinto Bastos, Júlia
Kikuye Kambara da Silva, Magda Bercht, & Leandro Krug Wives, Chap. 10). In the
final chapter of this part, the author uses MediaWiki for exploring the data logs
generated by wikis as students performed collaborative writing activities and written comments posted by students on the discussion page of the wiki (Said Hadjerrouit,
Chap. 11).
In Part IV, the chapters focus on virtual worlds and game-based informal and
formal learning. At the first chapter of this part, the authors present an educational
system referred to as Cyber Assistant Professor 2 (CAP2), which is an interactive
e-education system based on the three-dimensional computer graphics (3D-CG)
animation and voice synthesis. The chapter reports results about the effectiveness of
the presented system (Hiroshi Matsuda & Yoshiaki Shindo, Chap. 12). Next chapter
presents a case study of experiential learning in healthcare simulation. The case
study focuses on measuring learners’ experiences from educational medical simulations (MedSims) with regard to three dimensions: functional skills, attitudes toward
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usefulness of MedSims in professional education, and career intentions (Pamela
Leonard, Elena Libin, Yuri Millo, & Alexander Libin, Chap. 13). In the next chapter, the authors discuss ideas related with using tangible programming as a motivating activity for computer science. The results of their survey highlight the difficulty
both of measuring (and understanding) students’ attitudes toward programming and
the continuing need for innovative research and design in responding to this issue
(Yingdan Huang, Jane Meyers, Wendy DuBow, Zhen Wu, & Michael Eisenberg,
Chap. 14). The next chapter presents an example of a recent study on a game-based
platform for English teaching and learning and discusses the role of game-based
learning in primary school viewed from the perspective of educational policy. The
authors focus mainly on data which have been produced in connection with a
research project, and they approach the issue of policies through three case studies
of educational policy in Denmark, Portugal, and Vietnam (Bente Meyer, Birgitte
Holm Sørensen, & Lars Birch Andreasen, Chap. 15). In the last chapter of this part,
the authors present a serious game environment to support organizational changes
in industry by helping to understand product lifecycle management (PLM) (Thibault
Carron, Philippe Pernelle, & Jean-Charles Marty, Chap. 16).
Part V presents an epilogue, which provides a discussion of issues associated
with research and development to effect a more productive connection between
technology and the design and deployment of assessments that can measure what
matters and support learning in a digital world. The chapter focuses on presenting a
cognitive model of multisource comprehension and on using that model to design
and deploy technology-based assessments of components of multisource comprehension (James W. Pellegrino, Chap. 17).
This is the fourth edited volume resulting from a CELDA conference. We are
convinced that this work covers the current state of research, methodology, assessment, and technology. When we have so many outstanding papers as were presented
in Freiburg, Germany, 2008; Rome, Italy, 2009; Timisoara, Romania, 2010; and Rio
de Janeiro, Brazil, 2011, we will certainly seek to also have future edited volumes,
as this benefits the entire professional and research community.
Piraeus, Greece
Lisbon, Portugal
Freiburg, BW, Germany
Denton, TX, USA

Demetrios G. Sampson
Pedro Isaias
Dirk Ifenthaler
J. Michael Spector

About the Authors

J. Enrique Agudo, from Zafra in south western Spain, is an engineering specialist
in Hypermedia applied to educational contexts. He holds a Ph.D. in Computer
Science from the University of Extremadura. At present, he works as a full-time
assistant lecturer in the Telecom and Information Systems Technology department
of the same academic institution. His most recent research involves work on educational ICT applications, adaptive hypermedia systems, e-learning, technology-enhanced learning, and computer-assisted language learning. He is an active participant
in various projects on competence-based learning, mobile learning for young children, and ubiquitous learning.
Urs-Vito Albrecht studied medicine at the Hannover Medical School and graduated 2002. In 2004 he received his doctoral degree. After completing his studies, his
professional career included clinical research and management positions, e.g., at the
Sobell Department of Motor Neuroscience and Movement Disorders, Institute of
Neurology, University College London, at the Epidemiological Cancer Registry of
Lower Saxony, as well as at the Institute of Legal Medicine at the Hannover Medical
School. He received a master’s degree in Public Health in 2011. Currently, he is a
leader of the MedAppLab research group of the Peter L. Reichertz Institute of
Medical Informatics at the Hannover Medical School. This group researches the
ethical, legal, and pragmatical aspects of using mobile devices and the accompanying applications in the medical field. He is a designer of mobile applications like the
prize-winning mobile Augmented reality blended learning environment mARble®.
In addition, he is a lecturer in legal medicine and medical informatics and secretary
of the Ethics Committee at the Hannover Medical School.
Lars Birch Andreasen is an associate professor at the Department of Learning and
Philosophy, Aalborg University, Copenhagen. His research interests are dialogic
communication, collaboration in virtual learning environments, information literacy,
and lifelong learning.

ix

x

About the Authors

Francisco Javier Arias is a research engineer at Universidad Nacional de Colombia,
campus Medellin. He is presently a member of GIDIA (Artificial Intelligence Research
& Development Group). He has published over 20 refereed publications in Journals,
Books, and International Conferences. He received his Engineering and master’s
degree in Computer Science at National University of Colombia in 2007 and 2010,
respectively. His research interests are in the areas of Distributed Artificial Intelligence
and Multi-Agent Systems (MAS), Neuro-Fuzzy Systems, and Simulation Systems.
Asya Asenova is an assistant professor at the Department of Biology Education,
Faculty of Biology of Sofia University. She is a member of the University Center for
eLearning and ESERA member, and leads a practice in bachelor and master degree:
Scientific method in biology education, Pedagogical practice to Didactics in education of biology, Informational technology in education, and Development of educational resources, tools, and electronic-based courses for students in relevant
disciplines (Audiovisual and information technology in teaching and educational
management basics). Her main research field comprises e-learning, environmental
education and environmental protection, electronic media for training, and applied
psychology.
Hélvia Pereira Pinto Bastos holds a Ph.D. degree in Computers in Education from the
Universidade Federal do Rio Grande do Sul (UFRGS). She teaches English for Specific
Purposes at the Instituto Federal Fluminense. Her major interests are Web-Based
Language Learning, Discourse Analysis, and Computer Mediated Communication.
Silvia Cristina Freitas Batista was born in Campos dos Goytacazes, Rio de Janeiro,
Brazil. In 1987, Batista has graduated in Science—Specialization in Mathematics—
from the Faculdade de Filosofia de Campos. She received her master’s degree in
Engineering Sciences, focus on Production Engineering, in 2004, from the
Universidade Estadual do Norte Fluminense Darcy Ribeiro, Rio de Janeiro. She
received her Ph.D. in Information Technology in Education from the Universidade
Federal do Rio Grande do Sul Federal—UFRGS in 2012. Batista is a professor at
Instituto Federal Fluminense, Brazil.
Patricia Alejandra Behar was born in Buenos Aires, Argentina. She has graduated
in the computing (1986–1990) from the Pontifícia Universidade Católica do Rio
Grande do Sul, PUCRS, Brazil. She received her master’s degree, in 1993, and
Ph.D., in 1998, in Computer Science from the Universidade Federal do Rio Grande
do Sul (UFRGS), Brazil. She is professor at the Education College and at the Post
Graduation Programs in Education and Information Technology in Education at the
Universidade Federal do Rio Grande do Sul (UFRGS).
Marianne Behrends studied German literature, history, and social psychology at
the University of Hannover and received her M.A. in 1993. After finishing her studies,
she worked for several publishing companies, covering areas from project management to didactical conception and realization of digital learning material. She also

About the Authors

xi

served as a freelance lecturer. Since 2001, she has been a member of the Institute of
Medical Informatics at the Hannover Medical School. In 2007, the Hannover
Medical School awarded her the doctoral degree (Dr. rer. biol. hum.) for her research
on factors for success and satisfaction in different learning situations. Currently
Dr. Marianne Behrends is a researcher in the Peter L. Reichertz Institute for Medical
Informatics, working on e-learning related projects.
Magda Bercht is an associate professor at UFRGS. She has a doctoral degree in
Computer Science from UFRGS, and her research activities are related to affective
computing, artificial intelligence, and computers and education.
Martha Burkle is a research associate for the NSERC/iCORE Project on Adaptivity
and Personalization in Informatics Project, University of Athabasca. Her work has
been dedicated to advancing research on the implementation of information and
communication technologies to innovate teaching and learning for development.
Her main research interests lie in the area of the impact of technologies for the
innovation of learning, the use of virtual environments for teaching and learning,
learning pedagogies, and the influence of technologies in cognitive abilities. She
has been involved in a number of research projects for e-learning exploration in
development contexts, testing the impact of mobile technologies in just in time
training, the use of virtual environments to facilitate hands-on learning, and the use
of technologies for development. Dr. Burkle is the associate editor for the Canadian
Journal of Learning Technologies (CJLT). She held CISCO’s Chair in e-learning
from 2006 to 2012. Dr. Burkle received her Ph.D. in Technology Policies and
Higher Education in 2003 from Sussex University in the UK. She has organized
and chaired international conferences and workshops in the area of technology
policies for development, including the World Summit on the Information Society
in Geneva, 2003.
Thibault Carron is an associate professor of Computer Science at the University
of Savoie. He is a member of the LIP6 laboratory (Paris). He obtained his Ph.D.
in Computer Science at the “Ecole Nationale Supérieure des Mines de SaintEtienne” in 2001. His current research interests deal with collaborative activity
observation and with learning games. He is a member of the scientific committee
of the European Conference on GBL. He is also involved in several projects in
this field.
Julian Coppens is an assistant lecturer in the Department of English Philology at
the Universidad de Extremadura in Spain. Apart from delivering English as a Second
Language subject to undergraduate students on degree programs in Spain, he works
as a teacher trainer for the Government of Extremadura.
Júlia Kikuye Kambara da Silva has a bachelor’s degree in Computer Science from
UFRGS and currently is attending a master’s degree in the Post-Graduation in Computer
Science Program (PPGC) at UFRGS. Her research activities are related to text mining.

xii

About the Authors

Wendy DuBow is a research scientist at the National Center for Women &
Information Technology (NCWIT). She has substantial experience in planning and
implementing both short-term and multi-year research projects and performing
mixed method, quantitative, and qualitative studies, including public opinion surveys, needs assessments, and program evaluations. She has trained clients and peers
in qualitative data gathering and analysis and provided technical assistance in
research methods to nonprofit organizations, youth-serving programs, and governmental organizations. As an active member of the Colorado Evaluators’ Network as
well as the American Evaluation Association (AEA), DuBow regularly presents on
effective evaluation methods, especially for increasing the cultural sensitivity of
evaluations. At NCWIT, she conducts both program evaluation and social science
research concerning the recruitment and retention of girls and women in computing.
Her work in recent years has convinced her that if she had known about computer
science when she was younger, she probably would have been a CS major because
of the powerful problem-solving capabilities a computing degree bestows.
Pavlin Dulev is a Ph.D. student at the Department Information Technology of Sofia
University, Faculty of Mathematics and Informatics. His research topic is focused
on m-learning. His further research interest and professional expertise comprise
telecommunications and mobile technologies. Presently, he is occupied as Instructor,
Observer, and Curriculum Leader in Local BANT Cisco Academy.
Michael Eisenberg received his Ph.D. from the Massachusetts Institute of
Technology in 1991. He is a professor of Computer Science, and a member of the
Institute of Cognitive Science, at the University of Colorado, Boulder, where he has
been teaching since 1992. He and his wife Ann together direct the Craft Technology
Lab at CU Boulder; the research interests of the Lab focus on mathematics and science education, blending the most educationally powerful features of new technologies with traditional children’s crafts.
Ramón Fabregat is an associate professor at the Department of Architecture and
Computer Science of the Universitat de Girona. He is a computer engineer of the
Universitat Autonoma of Barcelona (UAB), Spain. He received a Ph.D. in Industrial
Engineering from the Universitat de Girona, Spain, in 1999. He is codirector of the
Broadband Communications and Distributed Systems research group and member of
the Institute of Informatics and Applications at the University of Girona, Spain. He
is the coauthor of the book “Multi-Objective Optimization in Computer Networks”
(CRC Press, 2007) and author of more than 150 publications in international journals
and conferences. He conducts active research in various information technology
related areas including adaptive hypermedia systems, user modeling, e-learning systems, and augmented reality systems. He has been main researcher of projects such
as ADAPTAPlan, A2UN@, ALTER-NATIVA, and ARelLS among others.
Paula Ferreira is an associate professor of English for Specific Purposes at the
University of Extremadura (Spain) and a Ph.D. candidate. Her research focuses on

About the Authors

xiii

computer-assisted language learning (CALL), new technologies, and virtual environments. She is a member of the Grupo Extremeño de Computer-Assisted Language
Learning (GExCALL) research group.
Sergio Gómez is currently doing a Ph.D. in Computer Science at the Universitat de
Girona, Spain. He received an M.Sc. in Computer Science from the Universitat de
Girona in 2008. He is doing an active research in technology-enhanced learning and
related areas including mobile learning, context-aware computing, and adaptive
hypermedia systems. He has worked in the implementation of m-learning and
e-learning, design and collaborative authoring and execution tools, and the design
of learning objects both supported on ICT and standards.
Elissaveta Gourova is an associate professor at the Department of Software
Engineering at the Faculty of Mathematics and Informatics of Sofia University. She
works since 2006 as a guest lecturer at New Bulgarian University and Technical
University-Sofia. She has professional experience as Head of department at the
Ministry of Transport and Communications, research fellow at DG JRC-IPTS,
member of expert groups of the Council of Europe, EUTELSAT, and the of
Information Society Forum at the European Commission. Presently, she is National
Contact Point for FP7 program People, and EURAXESS National coordinator. Her
primary research is cross-disciplinary focused on Knowledge management and
open innovation. Her research interests further focus on e-skills, distance learning,
mobility, and career of researchers.
Said Hadjerrouit is currently a professor of Computer Science at the Faculty of
Technology and Science, University of Agder, Kristiansand (Norway). He received
M.S. and Ph.D. degrees in software engineering and artificial intelligence from the
Technical University of Berlin (Germany) in 1985 and 1992, respectively. He joined
the University of Agder in 1991. He has extensive experience in teaching objectoriented programming, Web engineering, software development, databases, didactics of informatics, ICT in mathematics education, and ICT-based learning. His
research interests include object-oriented software development, software engineering education, didactics of informatics, ICT in mathematics education, e-learning,
technology-enhanced learning, Web-based learning, Web 2.0 technologies, and
social software.
Birgitte Holm Sørensen is a professor at the Department of Learning and
Philosophy, Aalborg University, Copenhagen, and leader of the Research lab in ICT
and Educational Design (ILD). Her research interests are ICT and learning, children
and young people in and outside school. She has been leader of several national and
international research projects.
Yingdan Huang is a Ph.D. candidate in the Department of Computer Science,
University of Colorado at Boulder. Before attending CU Boulder, she obtained a
Master of Science in Computational Design from Carnegie Mellon University and

xiv

About the Authors

a Bachelor of Engineering degree in Architecture from Beijing University of
Technology. Exploring both architectural design and computational worlds, Yingdan
has been dedicated to integrating art, design, and computation. Her Ph.D. research
focuses on the development and realization of Easigami—a configurable foldedsheet tangible innovative 3D user interface.
Dirk Ifenthaler research interests focus on the learning-dependent progression of
mental models, complex problem solving, decision making, situational awareness,
and emotions. He developed automated and computer-based methodologies for the
assessment and analysis of graphical and natural language representations (SMD
Technology, HIMATT, AKOVIA). Additionally, he developed components of
course management software and an educational simulation games (DIVOSA,
SEsim). He is also interested in the development of educational software and learning management systems (LMS) as well as technology integration into the classroom. Dr. Ifenthaler has published multiple books and book chapters as well as
numerous articles in leading journals of the field.
Pedro Isaias is a professor at the Universidade Aberta (Portuguese Open
University) in Lisbon, Portugal, responsible for several courses and director of the
master degree program in Electronic Commerce and Internet since its start in
2003. He is cofounder and president of IADIS—International Association for
Development of the Information Society, a scientific nonprofit association. He
holds a Ph.D. in Information Management (in the specialty of information and
decision systems) from the New University of Lisbon. As author of several books,
papers, and research reports, all in the information systems area, he has headed
several conferences and workshops within the mentioned area. He has also been
responsible for the scientific coordination of several EU-funded projects. He is
also a member of the editorial board of several journals and a program committee
member of several conferences and workshops. At the moment he conducts
research activity related to information systems in general, e-learning, e-commerce, and WWW related areas.
Ute von Jan is a researcher at the Peter L. Reichertz Institute for Medical Informatics,
located at the Hannover Medical School. In 1997, she received her degree in
Computer Science with an emphasis on medical informatics from the University of
Hildesheim, and in 2007, the Hannover Medical School awarded her the doctoral
degree (Dr. rer. biol. hum.) for her thesis dealing with ultrasound volume segmentation and visualization techniques in orthopedics. Her current interests include not
only medical image processing and visualization but also research regarding the use
of mobile applications in medicine and medical education.
Pamela Leonard focuses on project management, consultation, and support for
regional patient safety/risk management initiatives. She leads clinical quality
improvement activities that address patient safety initiatives and system improvement activities in partnership with operations and medical group. She facilitates the

About the Authors

xv

application of human factors, high reliability, and continuous performance improvement principles and strategies. She provides expertise to organize and implement
simulation-based education for frontline healthcare teams. Resource throughout the
Region for issues related to Patient Safety and Risk Management.
Alexander Libin is a scientific director at the SiTEL and MHRI of MedStar Health.
He leads the research efforts of interdisciplinary teams working across health care,
medical training and education, and cybertechnology. Dr. Libin works as a PI and a
Co-PI on various clinical, educational, and multimedia projects funded by the
NIDDR at the ED, TATRC at the DOD, Navy Office of Research, as well as participating in the nationwide collaborative efforts such as GHUCCTS at the GeorgetownHoward Universities. Dr. Libin is a published researcher who is proficient in both
quantitative and qualitative methodology. More than 50 papers and 11 books in four
languages (Russian, English, Spanish, and Japanese) on a wide range of topics in
multimedia technology and cyberpsychology, public health and health literacy, disability and rehabilitation have appeared in national and international journals. His
work in Robotherapy and Robotic Psychology, together with Dr. Elena Libin,
resulted in his being acclaimed as an outstanding contributor to the assistive technology field and resulted in two chapters for the Encyclopedia of Applied Psychology
(Oxford, 2005).
Elena Libin is a Research Faculty at the Department of Psychology at the
Georgetown University (Washington, DC), and the founder and director of the
Institute of Robotic Psychology and Robotherapy™ at the Cyber-Anthropology™
Research, Inc., in Chevy Chase, MD (USA). Elena designed a unified methodology for studying coping and defense strategies people use in difficult and stressful
life situations. Main published results include books Coping Intelligence (2008),
Psychology of Coping with Life Crises and Difficult Situations (3rd edition, 2004),
and Phenomenology of Everyday Psychology (2nd edition, 2004). Working for
more than 15 years as individual and group counselor, psychotherapist, and educator,
she created an original concept of Psychological Culture focused on nonclinical
management of psychological problems. Since 2001 together with Dr. Alexander
Libin she develops an innovative concept of Robotic Psychology and Robotherapy™,
which emphasizes human-centered aspects of person–robot communication.
Recent initiative of Drs. Elena and Alex Libin deals with the new field of CyberAnthropology that applies humanistic principles to the inevitable merge of artificial
and human worlds.
Tzu-Chien Liu is the director and professor of the Graduate Institute of Learning &
Instruction, National Central University. His research interests mainly focus on
mobile learning and ubiquitous learning, instruction and learning sciences, the cognitive base of technology application, and innovative technology for education, interactive learning, and assessment. He has (co-)authored more than 140 book chapters
and refereed journal and international conference papers. Dr. Liu is the associate editor of the Journal of Research in Education Sciences (Scopus index) and guest editor

xvi

About the Authors

of the International Journal of Engineering Education Special issue (SCI index). He
is also the associated editor Asia of the International Journal of Interactive Mobile
Technologies (EBSCO index) and the editorial advisory board member of Educational
Technology & Society (SSCI index). Dr. Liu served as invited reviewers for various
eminent international journals including Educational Technology & Society, Journal
of Computer Assisted Learning, Computers & Education and British Journal of
Educational Technology. He has participated in more than 15 international conferences as a cochair or program committee member. Dr. Liu has received several
research awards, such as “NCU Outstanding Research Award” in 2006, 2008–2011;
besides, he was also awarded the “NCU Outstanding Teacher Award” in 2010.
Jean-Charles Marty is an associate professor at the LIRIS laboratory (Lyon,
France). He was responsible for the “Traces and Observation” group at the SysCom
laboratory (Université de Savoie) during 6 years. His research interests are in the
observation of collaborative activities, through the traces of these activities. The
results of his research are applied to Technology-Enhanced Learning, and particularly
to Game-Based Learning Environments. Jean-Charles Marty participates in several
projects in this field (Learning Adventure, Learning Games Factory, Serious Lab for
Innovation, Pegase). He has organized an International School on Game-Based
Learning in France in June 2011 (gbl2011.univ-savoie.fr).
Hiroshi Matsuda is currently an assistant professor of Department of Computer
and Information Engineering at the Nippon Institute of Technology, Japan. He
has a Ph.D. in Engineering. His research interests include 3D-Computer Graphics
(3D-CG) animation and virtual reality. He has published over 30 research papers in
authoritative journals, international conferences, and books for the past 5 years.
Herbert K. Matthies studied at the Otto-von-Guericke University in Magdeburg,
where he received his diploma in mathematics in 1971. In 1976, he earned his doctor’s degree. His professional career includes various research positions, e.g., at the
Institute of Pharmacology and Toxicology at the former Medical Academy in
Magdeburg (now part of the Otto-von-Guericke University), but also positions as a
project leader at IBM. He started working at the Hannover Medical School in 1991,
where he was instated as associate professor for Medical Informatics in 1998,
became provisional head of the Institute of Medical Informatics in 2000, and became
deputy director of the Peter L. Reichertz Institute for Medical Informatics of the
Technical University of Braunschweig and the Hannover Medical School after the
Medical Informatics departments of both universities had been merged in 2008.
Bente Meyer is an associate professor at the Department of Learning and
Philosophy, Aalborg University. Her research interests are second and foreign language education, intercultural and citizenship education, as well as computer-assisted
language learning (CALL). She has edited several books on media, ICT, and
Learning.

About the Authors

xvii

Jane Meyers was a 5th year Ph.D. student working in the Craft Technology Group
at the University of Colorado before joining a local company as an interaction
designer. Her research interests include educational technology, the blending of
interactive technologies and crafts, and researching methods for sharing and exploring tangible creations using Web 2.0 networks for tinkerers of every age.
Yuri Millo is the director of The Simulation and Training Environment Lab (SiTEL),
part of MedStar Health in Washington, DC. Dr. Millo’s main focus is education and
training for healthcare force using innovative technologies and pedagogical approach
for adult learners; as such he developed serious games focused on improving patient
safety and quality of care, motion capture tools for surgical skill trainers on Xbox
console, procedure simulators, and shell games for online and mobile healthcare
education. At SiTEL he oversees the development of SiTELMS, the Learning and
Content management system in use in several hundreds of hospitals nationwide, and
the clinical Simulation Centers of SiTEL. Dr Millo is an active member in several
organizations that promote simulation training including the American College of
Surgeons, AIMS, and SSIH. He served in the Israeli Air Force as Rescue Team
Commander, educating new team members in CTLS and combat techniques and
developing CBT to simulate military field medical procedures. Dr. Millo graduated
from Caregi Faculty of Medicine, Florence, Italy. He did his residency in general
and vascular surgery in Tel Aviv and plastic surgery in Jerusalem, Israel. He completed a fellowship in pediatric plastic surgery in Vancouver, BC, Canada.
Julian Moreno is an assistant professor at Universidad Nacional de Colombia,
campus Medellin. He is presently head of GUIAME (Educational Informatics
Research Group). He has published over 30 refereed publications in Journals,
Books, and International Conferences. He received his master’s degree in Computer
Science at National University of Colombia in 2007. He is currently a doctoral student in the Computer Science Program at the same university and also a doctoral
student in the Educational Informatics Program at Federal University Rio Grande
do Sul from Brazil. His research interests are in the areas of Distributed Artificial
Intelligence, Virtual Learning Environments, and Intelligent Tutoring Systems.
Demetrio Arturo Ovalle is tenured professor at Universidad Nacional de Colombia,
campus Medellin. He was head of the Department of Computer Science at School of
Mines in the National University of Colombia, branch Medellin (2006–2008). He is
presently head of GIDIA (Artificial Intelligence Research & Development Group),
categorized as A1, maximum category established by Colombian National Science &
Technology Bureau. He has published over 150 refereed publications in Journals,
Books, and International Conferences. He received his master’s and Ph.D. degrees in
Informatics, respectively, from Institut National Polythechnique in 1987, and Université
Jospeh Fourier in 1991, in Grenoble, France. His research interests are in the areas of
Distributed Artificial Intelligence and Multi-Agent Systems (MAS), Virtual Learning
Environments, Intelligent Tutoring Systems, Mobile & Ubiquitous Computing,
Ambient Intelligence, Autonomic Systems, and Wireless Sensor Network.

xviii

About the Authors

Liliana Maria Passerino was born in Rosario, Argentina, where she graduated as
Systems Analyst University, in 1987, from Universidad Tecnológica Nacional
(UNR) Facultad Regional de Rosario (FRR). She received her master’s degree, in
1992, in Computer Science from Universidade Federal do Rio Grande do Sul
(UFRGS), and later, a Ph.D. Program of Computing in Education from the same
university (UFRGS). She is professor at the Education College and at the Post
Graduation Programs in Education and Information Technology in Education at the
Universidade Federal do Rio Grande do Sul (UFRGS).
James W. Pellegrino is Liberal Arts and Sciences Distinguished Professor and
Distinguished Professor of Education at the University of Illinois at Chicago. He
also serves as codirector of UIC’s interdisciplinary Learning Sciences Research
Institute. His research and development interests focus on children’s and adult’s
thinking and learning and the implications of cognitive research and theory for
assessment and instructional practice. He has published over 270 books, chapters,
and articles in the areas of cognition, instruction, and assessment. His current
research is funded by the National Science Foundation and the Institute of Education
Sciences. He has served as head of several National Academy of Sciences study
committees, including cochair of the Committee on Learning Research and
Educational Practice, and cochair of the Committee on the Foundations of
Assessment which issued the report Knowing What Students Know: The Science and
Design of Educational Assessment. Most recently he served as a member of the
Committee on Science Learning: Games, Simulations and Education and as chair
of the Committee on Defining Deeper Learning and 21st Century Skills. He is a past
member of the Board on Testing and Assessment of the National Research Council
and a lifetime member of the National Academy of Education.
Philippe Pernelle is an associate professor at the DISP laboratory (Lyon, France).
He is responsible for the “AIP-Primeca” pole. His research interests are in the
Product Lifecycle Management (PLM), in small and medium enterprises (SME).
The results of his research are also applied to Technology-Enhanced Learning and
particularly to Game-Based Learning Environments.
Mercedes Rico is an associate professor at the English Department of the University
of Extremadura where she teaches English for Information Technology and Design
for more than 18 years. Coordinator of the GexCALL research group, she is involved
in postdoctoral research related to foreign languages, technology, and multimodal
discourse.
Demetrios G. Sampson holds a Diploma in Electrical Engineering from the
Democritus University of Thrace, Greece (1989) and a Ph.D. in Electronic Systems
Engineering from the University of Essex, UK (1995). Currently, he is an associate
professor at the Department of Digital Systems, University of Piraeus, Greece,
senior researcher at the Centre of Research and Technology Hellas (CERTH), and
an adjunct professor at the Faculty of Science and Technology, Athabasca University,

About the Authors

xix

Canada. He is the founder and director of the Advanced Digital Systems and Services
for Education and Learning (ASK) since 1999. His main research interests are in
the areas of Technology-Enhanced Learning. He is the coauthor of more than 272
publications in scientific books, journals, and conferences with at least 1,190 known
citations (h-index: 20). He has received six times Best Paper Award in International
Conferences on Advanced Learning Technologies. He is a Senior Member of IEEE
and he was the elected Chair of the IEEE Computer Society Technical Committee
on Learning Technologies (2008–2011). He is Co-Editor-in-Chief of the Educational
Technology and Society Journal and a Member of the Steering Committee of the
IEEE Transactions on Learning Technologies. He has been a General Chair in 13
International Conferences and a Program Committee Chair in 15 International
Conferences, as well as a Keynote/Invited Speaker in 20 International Conferences
and 18 National Conferences.
Héctor Sánchez joined the Universitary Center of Merida, University of Extremadura
in 2002. He is currently an assistant professor of Computer and Telematic Systems
Engineering Department at University of Extremadura. He received his Ph.D. in
Computer Science at University of the Basque Country in 2002. His main research
thrust is computer-based education. His research interests include computer-based
educational games, adaptive hypermedia systems, elearning platforms, virtual environments and ubiquitous/multi-device educational systems.
Yoshiaki Shindo is currently a professor of Department of Computer and Information
Engineering at the Nippon Institute of Technology, Japan. He also is a professor of
Graduate School of Computer and Information Major at the same university. He has
a Ph.D. in Computer Science. His research interests include 3D-Computer Graphics
(3D-CG) animation and virtual reality. His latest development works include the
Cyber Person (Software robot of human shaped) based on the technology of 3D-CG
real-time animation and voice synthesis in e-learning system. He has published over
40 research papers in authoritative journals, international conferences, and books
for the past 5 years.
J. Michael Spector is Chair of Learning Technologies in the College of Information
at the University of North Texas. His recent research is in the areas of intelligent
support for instructional design, system dynamics based learning environments,
assessing learning in complex domains, distance learning, and technology integration in education. Dr. Spector served on the International Board of Standards for
Training, Performance and Instruction (IBSTPI) as Executive Vice President; he is
on the Executive Committee of the IEEE Learning Technology Technical Committee
and is Past-President of the Association for Educational and Communications
Technology (AECT). He is the editor of the Development Section of Educational
Technology Research & Development, and he serves on numerous other editorial
boards. He has coedited the third and fourth editions of the Handbook of Research
on Educational Communications and Technology, and has more than 100 journal
articles, book chapters, and books to his credit.

xx

About the Authors

Qing Tan is an assistant professor in School of Computing and Information Systems
at Athabasca University. Dr. Tan’s background is in aviation navigation, control
engineering, and computer information systems. As a Northwest Polytechnic
University undergraduate in Xi’an, China, he majored in Gyroscopic and Inertial
Navigation. Dr. Tan conducted his Ph.D. study at the Norwegian Institute of
Technology in Trondheim. He then performed a senior research fellow at the Japan
Atom Energy Research Institute. Dr. Tan worked in the IT industry for over 10 years
in Canada. Dr. Tan’s research interests include Location-Based Technologies,
Mobile Computing, Mobile Learning, Wireless Sensor Networks, Computer
Network and Cyber Security, Cloud Computing, and Robotics. Dr. Tan was one of
the first people to introduce the location awareness of mobile devices into mobile
learning applications. He, along with other coauthors, published it on a paper that
has received an outstanding paper award. In addition, there are several locationbased mobile applications that have been developed for enhancing collaborative and
adaptive mobile learning. Overall, Dr. Tan’s pioneer research is greatly impacting
distance education and learning. He has also published and presented his research
on location-aware technologies for mobile learning in wide range of international
conferences and journals.
Alan S. Weber is an assistant professor of English who teaches the first-year
Writing Seminar in humanities in the Pre-medical Program at Weill Cornell Medical
College in Qatar. Dr. Weber previously taught literature, writing, and the history of
science and medicine at Cornell University, Ithaca, The Pennsylvania State
University, and Elmira College. His research interests include e-learning, language,
history, and the social and cultural dimensions of science and medicine. He is the
editor of 19th Century Science (2000), and Because It’s There: A Celebration of
Mountaineering Literature (2001), and is the author of specialized publications on
web-based learning in the Gulf Cooperation Council.
Leandro Krug Wives is an associate professor at UFRGS. He has a doctoral degree
in Computer Science from UFRGS, and his research activities are related to text
mining, web mining, and information extraction, retrieval, and recommendation.
Zhen Wu received her Ph.D. from University of Virginia. She has been conducting
research on gender and computing during her graduate study. She joined NCWIT in
2011, where she is responsible for data management and analysis for evaluation
programs.
Panagiotis Zervas has received a Diploma in Electronics and Computer Engineering
from the Technical University of Crete, Greece, in 2002 and a master’s degree in
Computational Science from the Department of Informatics and Telecommunications
of the National and Kapodistrian University of Athens, Greece, in 2004. Currently,
he is a Ph.D. candidate at the Department of Digital Systems, University of Piraeus,
Greece, and Member of the Informatics and Telematics Institute (ITI) of the Centre
for Research and Technology Hellas (CERTH). His main scientific interests are in

About the Authors

xxi

the areas of Technology-enhanced Learning. He is the coauthor of more than 40
publications in scientific journals and conferences. He has received the Best Poster
Award in IEEE International Conference on Advanced Learning Technologies (July
2011), the Best Paper Award in the 2nd International Conference on Intelligent
Networking and Collaborative Systems (2010), the Best Short Paper Award in IEEE
International Conference on Advanced Learning Technologies (July 2009), and the
Best Poster Award in IEEE International Conference on Advanced Learning
Technologies (July 2007).

Reviewers

Name

Institution

Email

J. Enrique Agudo
Thibault Carron
Paula Ferreira
Said Hadjerrouit
Kun Huang

University of Extremadura, Spain
Université de Savoie, France
University of Extremadura, Spain
University of Agder, Norway
UNTHSC Center for Learning &
Development, USA
University of Colorado, USA
Curtin Business School, Australia
Institut für Erziehungswissenschaft,
Switzerland
Institut für Erziehungswissenschaft,
Switzerland
Simulation and Training
Environment Lab, USA
Simulation and Training
Environment Lab, USA
Université de Savoie, France

jeagudo@unex.es
thibault.carron@univ-savoie.fr
paula.br.fer@gmail.com
said.hadjerrouit@uia.no
kun.huang@unthsc.edu

Yingdan Huang
Tomayess Issa
Jungmi Lee
Thomas Lehmann
Pamela Leonard
Alexander Libin
Jean-Charles Marty
Bente Meyer
Julian Moreno

Aarhus University, Denmark
National University of Colombia,
Colombia
Philippe Pernelle
Université de Lyon, France
Yoshiaki Shindo
Nippon Institute of Technology,
Japan
Alan Weber
Weill Cornell Medical College in
Qatar, State of Qatar
Leandro Krug Wives Universidade Federal do Rio
Grande do Sul, Brazil
Bryan Yu Guo
Institute for Teaching & Learning
Excellence, USA
Panagiotis Zervas
University of Piraeus & CERTH,
Greece

yingdan.huang@colorado.edu
tomayess.issa@cbs.curtin.edu.au
jungmi.lee@ezw.uni-freiburg.de
thomas.lehmann@ezw.
uni-freiburg.de
pamela.leonard@email.sitel.org
alexander.libin@medstar.net
Jean-Charles.Marty@
univ-savoie.fr
bm@dpu.dk
jmoreno1@unal.edu.co
philippe.pernelle@iutb.univ-lyon1.fr
shindo@nit.ac.jp
alw2010@qatar-med.cornell.edu
wives@inf.ufrgs.br
bryan.guo@okstate.edu
pzervas@iti.gr

xxiii

Acknowledgements

We would like to acknowledge the vital role played by the International Association
for Development of the Information Society (http://www.iadis.org) for its continuing sponsorship of CELDA conferences. In addition, we owe our thanks to the over
90 international CELDA committee members for providing thoughtful reviews for
all papers submitted to the CELDA 2011 conference. Finally, we would like to
express our deepest appreciation to Ilona-Ouasitsa, a member of the Advanced
Digital Systems and Services for Education and Learning (http://www.ask4research.
info/), for her superb work as assistant editor of this volume.

xxv

Contents

Part I

1

Context-Aware Adaptive and Personalized Systems for Formal
and Informal Learning

Context-Aware Adaptive and Personalized Mobile
Learning Systems ...................................................................................
Demetrios G. Sampson and Panagiotis Zervas

2

Cloud Computing in Education ............................................................
Alan S. Weber

3

Designing Tools for Context-Aware Mobile Educational
Content Adaptation ...............................................................................
Panagiotis Zervas, Demetrios G. Sampson, Sergio Gómez,
and Ramón Fabregat

4

Student-Centered Multi-agent Model for Adaptive Virtual
Course Development and Learning Object Selection .........................
Demetrio Arturo Ovalle, Francisco Javier Arias, and Julian Moreno

Part II

3
19

37

51

Mobile and Ubiquitous Informal and Formal Learning
Environments

5

Integrated Platform for Mobile Learning............................................
Elissaveta Gourova, Asya Asenova, and Pavlin Dulev

67

6

Activity Theory and M-Learning in the Teaching of Calculus ..........
Silvia Cristina Freitas Batista, Patricia Alejandra Behar,
and Liliana Maria Passerino

93

7

Medical Students Experience the Mobile Augmented
Reality Blended Learning Environment (Marble®):
An Attractive Concept for the Net Generation? .................................

109

xxvii

xxviii

Contents

Urs-Vito Albrecht, Marianne Behrends, Herbert K. Matthies,
and Ute von Jan
8

Location-Based Environments for Formal
and Informal Learning: Context-Aware Mobile Learning ................
Qing Tan, Tzu-Chien Liu, and Martha Burkle

Part III

9

10

11

Social Web Technologies for New Knowledge Representation,
Retrieval, Creation and Sharing in Informal
and Formal Educational Settings

Everything Matters: Development of Cross-Curricular
Competences in Engineering Through Web 2.0 Social Objects.........
Mercedes Rico, Julian Coppens, Paula Ferreira, Héctor Sánchez,
and J. Enrique Agudo
Proposal of a Model and Software for Identification of Social
Presence Indicators in Virtual Learning Environments.....................
Hélvia Pereira Pinto Bastos, Júlia Kikuye Kambara da Silva,
Magda Bercht, and Leandro Krug Wives
Collaborative Writing with Wikis: Pedagogical
and Technological Implications for Successful Implementation
in Teacher Education .............................................................................
Said Hadjerrouit

Part IV

Effect of Virtual Exploratory Learning System ..................................
Hiroshi Matsuda and Yoshiaki Shindo

13

Medical Educational Simulations: Exploring Reciprocity
Between Learners’ Skills, Attitudes, and Career Intentions:
A Case Study of Simulation Education Research ...............................
Pamela Leonard, Elena Libin, Yuri Millo, and Alexander Libin

15

16

139

159

173

Virtual Worlds and Game-Based Informal
and Formal Learning

12

14

115

Programming Plush Toys as an Introduction to
Computer Science: The (Fraught) Question of Motivation ...............
Yingdan Huang, Jane Meyers, Wendy DuBow, Zhen Wu,
and Michael Eisenberg

193

205

215

Serious Games and English as a Foreign Language
in Primary School: A Policy Perspective .............................................
Bente Meyer, Birgitte Holm Sørensen, and Lars Birch Andreasen

227

A Serious Game Environment to Support Organisational
Changes in Enterprise ...........................................................................
Thibault Carron, Philippe Pernelle, and Jean-Charles Marty

239

xxix

Contents

Part V
17

Epilogue

Measuring What Matters in a Digital Age: Technology and the
Design of Assessments for Multisource Comprehension ....................
James W. Pellegrino

259

Index ................................................................................................................

287

Contributors

J. Enrique Agudo University of Extremadura, Badajoz, Spain
Urs-Vito Albrecht Hannover Medical School, Peter L. Reichertz Institute for
Medical Informatics, Hannover, Germany
Lars Birch Andreasen Aalborg University, Aalborg, Denmark
Francisco Javier Arias Universidad Nacional de Colombia, Medellin, Colombia
Asya Asenova Sofia University, Sofia, Bulgaria
Hélvia Pereira Pinto Bastos Instituto Federal Fluminense, Campos dos Goytacazes,
RJ, Brazil
Silvia Cristina Freitas Batista Instituto Federal Fluminense, Campos dos Goytacazes,
RJ, Brazil
Patricia Alejandra Behar Universidade Federal do Rio Grande do Sul, Porto Alegre,
RS, Brazil
Marianne Behrends Hannover Medical School, Peter L. Reichertz Institute for
Medical Informatics, Hannover, Germany
Magda Bercht Universidade Federal do Rio Grande do Sul, Porto Alegre, RS,
Brazil
Martha Burkle Athabasca University, Athabasca, AB, Canada
Thibault Carron Université de Savoie, Chambery Cedex, France
Julian Coppens University of Extremadura, Badajoz, Spain
Júlia Kikuye Kambara da Silva Universidade Federal do Rio Grande do Sul,
Porto Alegre, RS, Brazil
Wendy DuBow National Center for Women & Information Technology, Boulder,
CO, USA

xxxi

xxxii

Contributors

Pavlin Dulev Sofia University, Sofia, Bulgaria
Michael Eisenberg Department of Computer Science, University of Colorado,
Boulder, CO, USA
Ramón Fabregat Department of Computer Technology and Architecture (ATC),
Polithechnic School, University of Girona, Girona, Spain
Paula Ferreira University of Extremadura, Badajoz, Spain
Sergio Gómez Department of Computer Technology and Architecture (ATC),
Polithechnic School, University of Girona, Girona, Spain
Elissaveta Gourova Sofia University, Sofia, Bulgaria
Said Hadjerrouit University of Agder, Kristiansand, Norway
Birgitte Holm Sørensen Aalborg University, Aalborg, Denmark
Yingdan Huang Department of Computer Science, University of Colorado,
Boulder, CO, USA
Dirk Ifenthaler University of Oklahoma, Norman, OK, USA
Pedro Isaias Universidade Aberta, Lisbon, Portugal
Ute von Jan Hannover Medical School, Peter L. Reichertz Institute for Medical
Informatics, Hannover, Germany
Pamela Leonard SiTEL – Simulation and Training Environment Lab, MedStar
Health, Washington, DC, USA
Alexander Libin MedStar Health Research Institute, Washington, DC, USA
Elena Libin SiTEL – Simulation and Training Environment Lab, MedStar Health,
Washington, DC, USA
Tzu-Chien Liu National Central University, Taoyuan, Taiwan (R.O.C.)
Jean-Charles Marty Université de Savoie, Chambery Cedex, France
Hiroshi Matsuda Computer and Information Engineering, Nippon Institute of
Technology, Miyashiro-machi, Minamisaitama-gun, Saitama, Japan
Herbert K. Matthies Hannover Medical School, Peter L. Reichertz Institute for
Medical Informatics, Hannover, Germany
Bente Meyer Department of Computer Science, Aalborg University, Aalborg,
Denmark
Jane Meyers University of Colorado, Boulder, CO, USA
Yuri Millo SiTEL – Simulation and Training Environment Lab, MedStar Health,
Washington, DC, USA
Julian Moreno Universidad Nacional de Colombia, Medellin, Colombia

Contributors

xxxiii

Demetrio Arturo Ovalle Universidad Nacional de Colombia, Medellin, Colombia
Liliana Maria Passerino Universidade Federal do Rio Grande do Sul, Porto
Alegre, RS, Brazil
James W. Pellegrino University of Illinois, Chicago, IL, USA
Philippe Pernelle Université de Lyon, Lyon Cedex 07, France
Mercedes Rico University of Extremadura, Badajoz, Spain
Demetrios G. Sampson Information Technologies Institute (ITI), Centre for
Research and Technology Hellas (CERTH)
Department of Digital Systems, University of Piraeus, Piraeus, Greece
Héctor Sánchez University of Extremadura, Badajoz, Spain
Yoshiaki Shindo Computer and Information Engineering, Nippon Institute of
Technology, Miyashiro-machi, Minamisaitama-gun, Saitama, Japan
J. Michael Spector College of Information, University of North Texas, Denton,
TX, USA
Qing Tan Athabasca University, Athabasca, AB, Canada
Alan S. Weber Weill Cornell Medical College in Qatar, Doha, State of Qatar
Leandro Krug Wives Universidade Federal do Rio Grande do Sul, Porto Alegre,
RS, Brazil
Zhen Wu National Center for Women & Information Technology, Boulder,
CO, USA
Panagiotis Zervas Information Technologies Institute (ITI),Centre for Research
and Technology Hellas (CERTH)
Department of Digital Systems, University of Piraeus, Piraeus, Greece Piraeus,
Greece

