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iLRN 2018 Preface

The iLRN conference is an annual conference organized by the Immersive Learning
Research Network (iLRN), an international organization of developers, educators, and
research professionals collaborating to develop the scientific, technical, and applied
potential of immersive learning. This year’s conference was the fourth annual meeting
reporting high-quality results in immersive learning research. Focusing research on
effective immersive learning experiences in various learning settings is raising
increasing interest and includes many disciplines wherein immersive learning and
training may be relevant. The vision of iLRN is to seek out, innovate, and share the
evidence and potential for immersive learning. One of the supporting activities is
hosting a worldwide conference for immersive scholars from across the disciplines,
beginning in 2015 in Prague, Czech Republic. These conferences are designed to
support and create opportunities for ILRN members to meet in collaborative contexts
and build their professional immersive learning research and development capacities,
and share practical experiences in various scientific tracks and other presentation for-
mats. But more than this, they were devised as an incubator during which iLRN
members can collaboratively develop a comprehensive research and outreach agenda
that encompasses the breadth and scope of the learning potentialities, affordances, and
challenges of immersive learning environments.

The fourth annual iLRN conference was held this year in Missoula, Montana, USA
from June 24th to 29th, 2018, hosted by the University of Montana (UM). Nestled in
the heart of western Montana’s stunning natural landscape, UM is a place where
top-tier students, educators, and researchers from across the country and around the
globe come and thrive. UM is located in Missoula, Montana’s second-largest city with
a population of 80,000 residents. The university draws a diverse population to Missoula
and helps cultivate an educated, engaged, and vibrant community.

iLRN’s research agenda to identify and share key evidence for “what works” in
immersive learning highlighted two specific academic areas for discussion at iLRN
2018. Deep understanding of content within the Environmental Sciences or Cultural
Heritage is best achieved through ecological contexts and thus, we assume, may be
specially advanced through immersive learning. Further, these disciplines are inextri-
cably intertwined, as the land and its people are intimately connected. Solutions to
complex ecological problems and understanding of cultural contexts require not only
scientific expertise, but also understanding of the situated experiences in which they
occur. Cross-cultural competence thus becomes an important component of functioning
effectively in the global scientific community. This is also particularly true in the
environmental disciplines, where science and culture intersect with the potential of
immersive technologies to enhance learning through presence, multiple perspectives,
and learning transfer from one experience to another. iLRN 2018’s setting in western
Montana provided an an optimal context to showcase our growing interdisciplinary
knowledge base on how to use immersive learning for advanced human conduct.



The format of the iLRN conference is focused on providing opportunities for
individuals from a wide variety of areas to share their information across the fields
involved with research, development, implementation, practical experiences, and the
business of immersive learning. Continuing the success of the previous years, the
conference format was designed to gather high-quality submissions to the main track
focusing on the conference themes, while the four special tracks and two workshops
introduced emerging topics within the community. Four inspiring keynotes from
academia and research-sponsored industry complemented the technical program. As in
previous events, we showcased and discussed all of this scholarly and embodied
experience through our podcast, The Versatilist, with our host and 2018 ILRN Finance
Director, Dr. Patrick O’Shea. The podcast is one great way for us to explore the scope
and depth of this exciting emerging interdisciplinary field.

As with the previous conferences, iLRN 2018 was another important international
forum for immersive learning research. The call for papers resulted in a total of 21 full
paper submissions submitted from the main track and 25 from the special tracks. Every
submission underwent rigorous double blind review by at least three members of the
Program Committee to ensure high scientific and quality standards. The editorial board
decided, based on the reviewers’ comments, to accept 13 full papers and one short
paper for the proceedings, which is an acceptance rate of 30.4%. The accepted papers’
authors are from: Brazil, Germany, Tunisia, United Kingdom, and the United States.

We would like to thank all who contributed to the success of this conference, in
particular the members of the iLRN Program Committees of the main track and the
special tracks for carefully reviewing the contributions and selecting a high-quality
program. We thank our academic chair, Christian Guetl, for overseeing and coordi-
nating the scientific organization of the conference. Michael Gardner performed
admirably as general chair, as did Jonathon Richter in his role as engagement chair, and
Samah Felemban in her role as publicity and public relations director. We also thank all
of the international chairs and board of reviewers for their support. Colin Allison and
Leonel Caseiro Morgado did an incredible job as program chairs, handling the
development of a wonderful program, and Johanna Pirker and Allan Fowler did the
same in their roles as the special tracks co-chairs. We also gratefully acknowledge
Dennis Beck, Anasol Peña-Rios, and Todd Ogle who prepared and organized the
Springer proceedings and ensured that every submission was of high quality, spending
hours interacting with authors and other editors. This event was only possible with the
great support of local organizers Martin Horejsi and Jonathon Richter, coordinating all
of the very important details in Missoula along with their local staff. Of course, we
would like to especially thank Jonathon Richter, iLRN executive director, and Patrick
O’Shea, finance director, for taking care of the organizational arrangements and many
other aspects in the realization of this conference.

The following people performed admirably in their roles as special track organizers:

• Special Track on Environmental Science and Immersive Learning - Amy
Kamarainen, Shari Metcalf, Harvard Graduate School of Education, USA

• Special Track on Climate Change and Disaster Management Immersive Analytics -
Jalel Akaichi, King Khalid University, KSA
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• Special Track on Immersed in Cultural Heritage - Alan Miller, Catherine Cassidy,
University of St. Andrews, UK; Jonathon Richter, Salish Kootenai College,
Montana, USA

• Special Track on Immersive and Engaging Educational Experiences - Johanna
Pirker; Graz University of Technology, Austria; Foaad Khosmood, California
Polytechnic State University, USA; Kai Erenli, University of Applied Science BFI
Vienna, Austria

We hope that you enjoy reading the latest issue of these proceedings. Browse the
papers, reflect on the interdisciplinary connections and applications, contact the authors
to continue discussions, and continue to advance iLRN’s immersive learning agenda,
and we invite you to actively contribute to future events.

May 2018 Dennis Beck
Publications Chair

Christian Gütl
Scientific Chair

Michael Gardner
General Chair
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iLRN 2018 Main Conference Preface

ILRN 2018 was the fourth annual international conference of the Immersive Learning
Network. It followed on from the inaugural conference held in Prague in July 2015, the
second conference held in Santa Barbara in June 2016, and the third conference held in
Coimbra, Portugal, in 2017.

In response to the increasingly accessible and powerful range of VR and AR
technology, the vision of the iLRN is to develop a comprehensive research and out-
reach agenda that encompasses the breadth and scope of learning potentialities,
affordances, and challenges of immersive learning environments. To achieve this, the
iLRN invites and hosts scientists, practitioners, organizations, and innovators across
many disciplines to explore, describe, and apply the optimal use of immersive worlds
and environments for educational purposes. The annual conference aims to explain and
demonstrate how these immersive learning environments best work. In 2018, 21 formal
papers were received for the main conference and after a rigorous reviewing process six
were selected for this Springer publication (28% acceptance rate). The authors of these
papers come from institutions located in Brazil, Germany, the UK, and the USA
(Florida, Texas, California).

The main conference papers cover a range of interesting topics in some depth,
providing useful information for other educators and researchers. Alvarez-Molina et al.
report on how video games can help players develop their musical skills and illustrate
this by creating and evaluating a music-video game that aims to improve the key skill
of pitch recognition. Bakri et al. investigate the subjective perception of the fidelity of
3D cultural heritage artifacts on the Web and how this affects the user experience. De
León reports on the promising results of utilizing problem-based learning for bridging
theory and practice in teacher preparation programs through the use of immersive,
ill-structured problems in a multi-user virtual environment that simulates a real school.
Feenan draws upon 10 years of studies into the use of digital game-based learning as
the basis of an analysis that recommends a five-pronged approach to the successful use
of games to support social resiliency skills for students in a fast-changing world.
Johnson and Sullivan describe a pilot study that identifies three key strategies for
making students feel more comfortable and productive in an experimental game design
class. Queiroz et al. present a literature review of learning outcomes from using fully
HMD-based IVE in primary/K-12 education, highlighting relevant studies, identifying
gaps, and providing insights for use in further research.

This informative and fascinating collection of papers reflects the emerging and
valuable possibilities of immersive learning research. We know you will find many
points of interest and use in the well-presented reports in this collection. Finally, we
strongly encourage you to join ILRN and contribute your own insights and research to
the community.

Colin Allison
Leonel Morgado



iLRN 2018 Special Tracks Preface

The iLRN conference seeks to emphasize the interdisciplinary nature of the field
“immersive education.”With the format of special tracks, we want to offer international
experts a high-quality forum for presenting research in different fields relevant to
immersive education. In the past three years of offering this format as part of the iLRN
conference experience, we found that these tracks are a valuable tool to bring together
experts and practitioners from a wide range of research and industry fields important to
immersive and digital learning. This interdisciplinary and international character
strengthens the community through knowledge exchange and collaboration.

The following tracks were accepted and presented as part of the iLRN 2018
conference:

• The special track “Environmental Science and Immersive Learning” was chaired by
Amy Kamarainen and Shari Metcalf from the Harvard Graduate School of Edu-
cation. The aim of this track was to gain insights into designing learning experi-
ences to support the understanding of environmental science and to explore
opportunities and challenges associated with blending immersive technologies with
environmental science themes.

• In the track “Climate Change and Disaster Management Immersive Analytics,” the
track chair Jalel Akaichi from King Khalid University invited participants to
explore and discuss innovative research that treat climate change and disaster
management fields with immersive analytics methods and tools.

• In the track “Immersed in Cultural Heritage,” the track chairs Alan Miller and
Catherine Cassidy from the University of St. Andrews (UK), as well as Jonathon
Richter from the Salish Kootenai College (USA), discussed the use of immersive
learning environments for exploring and understanding cultural heritage.

• The aim of the track “Immersive and Engaging Educational Experiences,” with
track chairs Johanna Pirker from Graz University of Technology (AT), Foaad
Khosmood from California Polytechnic State University (USA), and Kai Erenli
from the University of Applied Science BFI Vienna (Austria), was to discuss the
potential of immersive and engaging learning environments as teaching and training
tools.

For the special tracks, 25 submissions were received and eight were chosen as full
papers to be published in the Springer proceedings, for an overall acceptance rate of
32%.

We would like to express our deep gratitude to all special track chairs and reviewers
of the special track papers for their engagement in and commitment to making the
tracks an essential and integral part of the iLRN conference. These tracks brought



together a variety of different research fields related to immersive learning. We cor-
dially thank each and every person who contributed toward making these special tracks
such an important part and unique experience of iLRN.

Johanna Pirker
Allan Fowler

XII iLRN 2018 Special Tracks Preface



Organization

iLRN Executive Director

Jonathon Richter Salish Kootenai College, USA

General Chair

Michael Gardner University of Essex, UK

Scientific Chair

Christian Gütl Graz University of Technology, Austria

Engagement Chair

Jonathon Richter Salish Kootenai College, USA

Program Co-chairs

Colin Allison University of St. Andrews, UK
Leonel Morgado Universidade Aberta and INESC TEC, Portugal

Special Tracks and Workshops Co-chairs

Allan Fowler Kennesaw State University, USA
Johanna Pirker Graz University of Technology, Austria

Workshops Co-chairs

Daphne Economou University of Westminster, UK
Foaad Khosmood California Polytechnic State University, USA

Poster and Demo Track Chair

Markos Mentzelopoulos University of Westminster, UK

Industry Track Co-chairs

David Burden Daden Co, UK
Daphne Economou University of Westminster, UK



Publications Co-chairs

Dennis Beck University of Arkansas, USA
Todd Ogle Virginia Tech University, USA
Anasol Peña-Rios University of Essex, UK

Finances Chair

Patrick O’Shea Appalachian State University, USA

Publicity and Public Relations Director

Samah Felemban University of Essex, UK

Program Scheduling Chair

Samah Felemban University of Essex, UK

Submissions System Director

Johanna Pirker Graz University of Technology, Austria

Conference Registration Director

Anasol Peña-Rios University of Essex, UK

Local Registration Director

Sophia Richter Montana, USA

Website Director

Anasol Peña-Rios University of Essex, UK

IEEE Education Liaison

Russs Meier Milwaukee School of Engineering and IEEE EdSoc,
USA

Local Organization

Local Co-chairs

Martin Horjesi University of Montana, USA
Jonathon Richter Salish Kootenai College, USA

XIV Organization



Student Volunteer

Filipe Penicheiro UTAD, Portugal

International Chairs

North America Co-chairs

Chris Dede Harvard University, USA
Kurt Squire University of California – Irvine, USA
Minjuan Wang San Diego State University, USA

Latin America Co-chairs

Victor Manuel Zamudio
Rodríguez

Instituto Tecnológico de León, Mexico

Marina Vicario Solórzano Instituto Politécnico Nacional, Mexico

South America Co-chairs

Andreas Pester Carinthia University of Applied Sciences, Austria
Luís Carlos Petry Pontifícia Universidade Católica de São Paulo, Brazil
Eliane Schlemmer UNISINOS, Brazil
Roger Tavares UFRN, Brazil

Asia Pacific Co-chairs

Yiyu Cai Nanyang Technological University, Singapore
Erik Champion Curtin University, Australia
Henry Been-Lirn Duh University of Tasmania, Australia

Europe Co-chairs

Ralf Klamma RWTH Aachen University, Germany
Fotis Liarokapis Masaryk University, Czech Republic

Middle East Co-chairs

Mohammad Al-Smadi Jordan University of Science and Technology, Irbid,
Jordan

Samir Abou El-Seoud The British University in Egypt (BUE), Egypt
Hanan Gazit Tel Aviv University, Israel

Organization XV



Africa Co-chairs

John Traxler University of Wolverhampton, UK
Mathy Vanbuel Informatics & Telecommunications, Belgium

iLRN Advisory Board

Carlos Delgado-Kloos Universidad Carlos III de Madrid, Spain
Jon Dorbolo Oregon State University, USA
Francois Garnier École nationale supérieure des Arts Décoratifs, France
Beatrice Hasler Interdisciplinary Center Herzliya, Israel
Pasi Mattila Center for Internet Excellence, Finland

Program Committee

Dor Abrahamson UC Berkeley, USA
Mario Aehnelt Fraunhofer IGD Rostock, Germany
Jalel Akaichi King Khalid University, Saudi Arabia
Colin Allison University of St. Andrews, UK
Victor Alvarez Murdoch University, Australia
Gustavo Alves Polytechnic of Porto, Portugal
Panagiotis Antoniou Aristotle University of Thessaloniki, Greece
Brenda Bannan George Mason University, USA
Dennis Beck University of Arkansas, USA
Michael Bedek Graz University of Technology, Austria
Leonor Botelho Universidade do Porto, Portugal
Vassiliki Bouki University of Westminster, UK
Wafa Bourkhis Universities of Artois, France and University of Tunis,

Tunisia
Liz Boyle University of the West of Scotland, UK
Eelco Braad Hanze University of Applied Sciences,

The Netherlands
Claudio Brito COPEC, Brazil
Ilona Buchem Beuth University, Germany
Victor Callaghan University of Essex, UK
Luiz Fernando Capretz Western University, Canada
Alberto Cardoso University of Coimbra, Portugal
João Carlos Caetano Universidade Aberta, Portugal
Ana A. Carvalho University of Coimbra, Portugal
Elizabeth Carvalho Universidade Aberta, Portugal
Manuel Castro UNED, Spain
Erik Champion Curtin University, Australia
Jia Chen Shanghai International Studies University, China
Britte Cheng SRI International

XVI Organization



Melany Ciampi Science and Education Research Council, Brazil
Alexandra Gago Da Câmara Universidade Aberta, Portugal
Mary Delepe NuVasive, USA
Giuliana Dettori Istituto di Tecnologie Didattiche del CNR, Italy
Daphne Economou University of Westminster, UK
Justin Ehrlich Western Illinois University, USA
Kai Erenli UAS bfi Vienna, Austria
Mauro Figueiredo Algarve University, Portugal
Mikhail Fominykh Europlan UK Ltd., UK
Allan Fowler Kennesaw State University, USA
Michael Gardner University of Essex, UK
Hanan Gazit Tel Aviv University, Israel
Manuel Gericota ISEP, Portugal
Lisa Gjedde Aalborg Universitet, Denmark
Dai Griffiths University of Bolton, UK
Will Guest Oxford Brookes University, UK
Christian Gütl Graz University of Technology, Austria
Jannicke Baalsrud Hauge University of Bremen, Germany
Sean Hauze San Diego State University, USA
Kaj Helin VTT, Finland
Davinia Hernandez-Leo Universitat Pompeu Fabra, Spain
Margit Höfler University of Graz, Austria
Paul Hollins University of Bolton, UK
Liu Huani Shanghai International Studies University, China
María Blanca Ibáñez Universidad Carlos III de Madrid, Spain
Christoph Igel Centre for e-Learning Technology, Germany
George Ioannidis University of Patras, Greece
Ana Isabel Veloso University of Aveiro, Portugal
Monique Janneck Fachhochschule Lübeck, Germany
Johan Jeuring Open Universiteit Nederland, The Netherlands
Bruno Joho Lucerne University of Applied Science and Arts,

Switzerland
Jose Juan Dominguez Veiga Maynooth University, Ireland
Dominic Kao Massachusetts Institute of Technology, USA
Jaakko Karjalainen VTT, Finland
Ferial Khaddage Deakin College/University, Australia
Foaad Khosmood California Polytechnic State University, USA
Michael Kickmeier-Rust Graz University of Technology, Austria
Ralf Klamma RWTH Aachen University, Germany
Styliani Kleanthous University of Cyprus, Cyprus
Roland Klemke Open University of the Netherlands, The Netherlands
Carlos Delgado Kloos Universidad Carlos III de Madrid, Spain
István Koren RWTH Aachen, Germany
Timo Koskela University of Oulu/CIE, Finland
Milos Kravcik RWTH Aachen University, Germany
Jochen Kuhn University of Kaiserslautern, Germany

Organization XVII



Agnes Kukulska-Hulme The Open University, UK
Isabel Lesjak Graz University of Technology
Stephanie Linek ZBW Information Centre for Economics, Germany
Daniel Livingstone Glasgow School of Art, Scotland
Ryan Locke Abertay University, UK
David Lowe The University of Sydney, Australia
Luis Magalhães University of Minho, Portugal
Rainer Malaka University of Bremen, Germany
Samuel Mascarenhas Instituto Superior Técnico, Portugal
Markos Mentzelopoulos University of Westminster, UK
Shari Metcalf Harvard University, USA
Alok Mishra Atilim University, Turkey
Leonel Caseiro Morgado Universidade Aberta and INESC TEC, Portugal
Helena Murteira Universidade de Évora, Portugal
Stylianos Mystakidis University of Patras, Greece
Rob Nadolski Open University of the Netherlands, The Netherlands
Louis Nisiotis Sheffield Hallam University, UK
Max North Southern Polytechnic State University, USA
Alexander Nussbaumer Graz University of Technology, Austria
Abelardo Pardo The University of Sydney, Australia
Elisabetta Parodi Lattanzio Learning S.p.A.
Ignazio Passero Università degli Studi di Salerno, Italy
Jana Pejoska Aalto University, Finland
Anasol Peña-Rios University of Essex, UK
Johanna Pirker Graz University of Technology, Austria
Elvira Popescu University of Craiova, Romania
Thomas Reeves University of Georgia, USA
João Relvão Universidade Aberta, Portugal
Jonathon Richter Salish Kootenai College, USA
Victor Zamudio Rodriguez Instituto Tecnologico de Leon, Mexico
Demetrios Sampson Curtin University, Australia
Pedro Santos Universidade de Lisboa, Portugal
Andreas Schmeil immpres, Switzerland
Volker Settgast Fraunhofer Austria Research GmbH, Austria
Puneet Sharma University of Tromsø, Norway
Carl Smith Ravensbourne, UK
Marcus Specht Open University of the Netherlands, The Netherlands
Ioana Stanescu UNAP
Michael Thomas University of Central Lancashire, UK
Edmundo Tovar Universidad Politecnica de Madrid, Spain
Isabel Trancoso INESC ID Lisboa/IST
Phili Trwoga University of Westminster, UK
Carston Ulrich DFKI GmbH, Germany
Diana Urbano University of Porto, Portugal
Carlo Vizzi ALTEC, Italy
Alla Vovk Oxford Brookes University, UK
Guenter Wallner University of Applied Arts Vienna, Austria

XVIII Organization



Minjuan Wang San Diego State University, USA
Yifei Wang University of British Columbia, Canada
Helen Wauck University of Illinois Urbana-Champaign, USA
Fridolin Wild The Open University, UK
Jose Zagal DePaul University, USA
Nelson Zagalo University of Minho, Portugal

Special Track on Environmental Science and Immersive
Learning – Exploring the Landscape

Special Track Chairs

Amy Kamarainen Harvard Graduate School of Education, USA
Shari Metcalf Harvard Graduate School of Education, USA

Program Committee

David Gagnon University of Wisconsin – Madison, USA
Sameer Honwad University of New Hampshire, USA
Amy Kamarainen Harvard Graduate School of Education, USA
Shari Metcalf Harvard Graduate School of Education, USA
Judy Perry Massachusetts Institute of Technology, USA
Jonathon Richter Salish Kootenai College, USA
Kurt Squire University of California – Irvine, USA
Cat Stylinski University of Maryland, USA

Special Track on Climate Change and Disaster Management
Immersive Analytics

Special Track Chair

Jalel Akaichi King Khalid University, Saudi Arabia

Program Committee

Mohamed Aljaeed King Khalid University, Saudi Arabia
Mohamed AlSagr King Khalid University, Saudi Arabia
Ladjel Bellatreche Poitiers University, France
Cecile Favre University of Lyon 2, France
Widad Mustafa El Hadi University of Lille 3, France
Wiem Khlif University of Sfax, Tunisia
Hela Limam ISI, Tunisia
Maria Lopez University of Granada, Spain
Nasser Nasseri HCT colleges, UAE
Hamad Al Odhaibi HCT colleges, UAE

Organization XIX



Wided Oueslati ESC, Tunisia
Habib Shah University of Malakand, Pakistan

Special Track on Immersed in Cultural Heritage

Special Track Chairs

Catherine Cassidy University of St. Andrews, UK
Alan Miller University of St. Andrews, UK
Jonathon Richter Salish Kootenai College, Montana, USA
Johanna Pirker Graz University of Technology, Austria

Program Committee

University of Kent, UK
Open University Lisbon, Portugal
University of Minho, Portugal
University of Algarve, Portugal
University of Porto, Portugal

Special Track on Immersive and Engaging Educational Experiences

Special Track Chairs

Kai Erenli University of Applied Science BFI Vienna, Austria
Foaad Khosmood California Polytechnic State University, USA
Johanna Pirker Graz University of Technology, Austria

Program Committee

Britte H. Cheng SRI International, USA
Kai Erenli University of App Sciences BFI Vienna, Austria
Allan Fowler Kennesaw State University, USA
Dominic Kao Massachusetts Institute of Technology, USA
Ryan Locke Abertay University, UK
Brian Mcdonald Glasgow Caledonian University, UK
Volker Settgast Fraunhofer Austria, Austria
Guenter Wallner University of Applied Arts Vienna, Austria
Helen Wauck University of Illinois Urbana-Champaign, USA
Zoë J. Wood California Polytechnic State University, USA

Sponsors

Graz University of Technology, Institute for Information Systems and Computer Media
Journal of Universal Computer Science

XX Organization



Contents

Environmental Sciences, Climate Change, and Immersive Technologies

Virtual Learning Environments for Promoting Self Transformation:
Iterative Design and Implementation of Philadelphia Land Science . . . . . . . . 3

Aroutis Foster, Mamta Shah, Amanda Barany,
Mark Eugene Petrovich Jr., Jessica Cellitti, Migela Duka,
Zachari Swiecki, Amanda Siebart-Evenstone, Hannah Kinley,
Peter Quigley, and David Williamson Shaffer

Embodying Climate Change: Incorporating Full Body Tracking in the
Design of an Interactive Rates of Change Greenhouse Gas Simulation. . . . . . 23

James Planey and Robb Lindgren

Prompting Connections Between Content and Context: Blending
Immersive Virtual Environments and Augmented Reality
for Environmental Science Learning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36

Amy M. Kamarainen, Meredith Thompson, Shari J. Metcalf,
Tina A. Grotzer, Michael Shane Tutwiler, and Chris Dede

Immersive Analytics for the Ecological Cognitive Stimulation Approach . . . . 55
Maroua Ayadi, Nouha Arfaoui, and Jalel Akaichi

An Immersive System for 3D Floods Visualization and Analysis . . . . . . . . . 69
Marwa Massaâbi, Olfa Layouni, Wided Ben Moussa Oueslati,
and Fahad Alahmari

The Next Generation of Disaster Management and Relief Planning:
Immersive Analytics Based Approach . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80

Radhia Toujani, Yasmin Chaabani, Zeineb Dhouioui, and Hanen Bouali

Immersive Technologies in Cultural Heritage

The Making and Evaluation of Picts and Pixels: Mixed Exhibiting
in the Real and the Unreal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 97

Catherine Anne Cassidy, Adeola Fabola, Elizabeth Rhodes,
and Alan Miller

Fidelity Perception of 3D Models on the Web . . . . . . . . . . . . . . . . . . . . . . 113
Hussein Bakri, Alan Miller, and Iain Oliver



Immersive Technologies in Primary and Secondary Education

Mathland: Constructionist Mathematical Learning in the Real World
Using Immersive Mixed Reality . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 133

Mina Khan, Fernando Trujano, and Pattie Maes

Learning Child Development Through Immersion in Ill-Structured
Problems Using a Virtual Environment . . . . . . . . . . . . . . . . . . . . . . . . . . . 148

Leticia De León

Using HMD-Based Immersive Virtual Environments
in Primary/K-12 Education . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 160

Anna Carolina Muller Queiroz, Alexandre Moreira Nascimento,
Romero Tori, and Maria Isabel da Silva Leme

Games and Game Design

Facilitating Undergraduate Experimental Game Design: A Pilot Study
with Celestial Harmony . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 177

Emily Johnson and Anne Sullivan

Social Resiliency in Digital Games . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 189
Kevin Feenan

Listen and Play: Auditory-Motor Interaction in a Bard’s Tale
Video Game . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 198

Katya A. Alvarez-Molina, Aaron Jöllenbeck, and Rainer Malaka

Author Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 211

XXII Contents


	iLRN 2018 Preface
	iLRN 2018 Main Conference Preface
	iLRN 2018 Special Tracks Preface
	Organization
	Contents



