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ECGBL Preface  

These proceedings represent the work of contributors to the 15th European 
Conference on Games Based Learning (ECGBL 2021), hosted by The University of 
Brighton on 23-24 September 2021. The Conference Chair is Dr Panagiotis Fotaris 
and the Programme Chairs are Dr Cate Grundy and Dr Marcus Winter, all from 
University of Brighton, UK. 

ECGBL is now a well-established event on the academic research calendar and now 
in its 15th year the key aim remains the opportunity for participants to share ideas 
and meet the people who hold them. The conference was due to be held at The 
University of Brighton, UK but due to the global Covid-19 pandemic it was moved 
online to be held as a virtual event. The scope of papers will ensure an interesting 
two days. The subjects covered illustrate the wide range of topics that fall into this 
important and ever-growing area of research. 

The opening keynote presentation is given by Pete Jenkins, CEO of Gamification+ 
Ltd, on the topic of Seven Steps to Gamification Success. The second day of the 
conference will open with an address by Diana Laurillard, Professor of Learning with 
Digital Technology at UCL Knowledge Lab, University College London, who will talk 
about A Constructionist approach to games for conceptual change. 

With an initial submission of 163 abstracts, after the double blind, peer review 
process there are 88 Academic research papers, 12 PhD research papers, 1 
Masters Research papers and 10 work-in-progress papers published in these 
Conference Proceedings. These papers represent research from Australia, Austria, 
Belgium, Brazil, Canada, Croatia, Cyprus, Denmark, Finland, France, Germany, 
Greece, India, Indonesia, Ireland, Israel, Italy, Japan, Malaysia, Malta, Mexico, 
Netherlands, Norway, Portugal, Republic of China, Taiwan, Romania, Russia, 
Scotland, Slovakia, South Africa, Spain, Sweden, Switzerland, Taiwan, UK and USA 
 

 
We hope you enjoy the conference. 
 
Dr Panagiotis Fotaris 
The University of Brighton 
Brighton, UK 
September, 2021 
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design activities. Holds a PhD on playful knowledge in educational gaming. Current 
research areas include: games and dialogic education, games and literacies and 
games and teacher roles.  

Raphael Heereman von Zuydtwyck is a PhD candidate at the Maastricht 
Sustainability Institute (Maastricht University), focusing on sustainability research 
projects. He is the deputy head of the research institute GEMIT at the University of 
Applied Sciences Niederrhein, Germany and project manager of the Dutch-German 
publicly-funded research project STRASUS. 

Jérôme Hernandez is a Ph.D student affiliated with Sorbonne University and French 
National Center for Scientific Research in the MOCAH team. He is supervised by 
Thibault Carron and Mathieu Muratet (both associate Professor). His main area is 
the assessment of behavioural profiles relying on gamification and serious game 
approaches.  

Henry Himmelstoss is researcher at the Fraunhofer Institute for Manufacturing 
Engineering and Automation IPA since 2019 where he is working in the department 
competence centre for Digital Tools in Manufacturing. In one of his roles, he is one 
of the project managers of the innovation lab Future Work Lab. 
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Alexander Hofer is a master student at Johannes Kepler University Linz, having just 
recently finished his bachelor thesis on the topic of gamification. He currently 
works on a research project regarding diversity in programming education. 

Huei-Tse Hou: Professor of Mini Educational Game Development Group, Graduate 
Institute of Applied Science and Technology, National Taiwan University of Science 
and Technology, Taiwan. Expert in game-based learning, gamification for teaching, 
and learning behavioral analysis, Prof. Hou has more than 150 publications in the 
fields of education and technology, including more than 50 ISI-SSCI-indexed journal 
articles. 

Mona Höyng is a doctoral candidate and research associate at the Department of 
Human Resource Management at University of Duisburg-Essen in Germany. Her 
research focusses inter alia on challenges of digitalization in the workplace and 
education as well as new approaches in crises and change processes, such as the 
Covid-19 pandemic. 

Suzaan Hughes is a lecturer in the College of Business and Economics, at the 

University of Johannesburg. She has a keen interest in leveraging technology to 

enhance student learning and engagement. Suzaan initiated and continues to co-

manage the longtitudinal research project, “Increasing the impact of simulation 

based courses”.  

Niklas Humble is a PhD Student in Computer and System Science at the Mid 
Sweden University. He has a background as a K-12 teacher and IT-coordinator and 
is now teaching on programming courses. Research interests include Programming 
education, Game-based learning, System development, Artificial intelligence, 
Learning analytics. 

Jennifer Jenson is Professor of Digital Languages, Literacies, and Cultures in the 
Department of Languages and Literacy Education, Faculty of Education, The 
University of British Columbia. She has published on game-based learning, digital 
game cultures and gender, gender and technologies, and online learning in higher 
education, among other topics. 

Osvaldo Jiménez is an Associate Professor of Computer Science at the University 
of the Pacific. His interests lay at the intersection of computer science and 
education, thinking of how to leverage both areas to improve one another. He has 
published and is active in both educational game and computer science education 
circles. 
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Patrick Jost is a researcher at NTNU University, Norway, with twelve years of 
experience and expertise in User Experience Design and Human-Factors in 
Computing Systems. In his research he has specialised in Game Studies and 
Gamification where he has led international Design-Science projects delivering 
Serious Games and AAL products. 

Michal Kabát (1985) is a lecturer at the University of Ss. Cyril and Methodius in 
Trnava (department of digital games). His research focuses on local history of 
games and play, virtual worlds and pornography. He teaches various game 
development and esports related subjects. 

Zoi Karageorgiou: PhD candidate of the School of Applied Arts (Hellenic Open 
University-HOU) and student at the University of Aegean. She studied Applied 
Informatics (University of Macedonia) and graduated the Master Program of 
Graphic Arts-Multimedia (HOU). She is actively involved in STEAM Escape rooms 
and the combination of creative writing, theater and technology tools. 

Sarah Kernaghan-Andrews is an Innovation & Community Assistant at DMLL and 
has a keen interest in progressive methods of filmmaking and learning technology. 
She co-created the initiative, Virtual Escape Rooms (VERs), an adaptation of the 
escape room methodology in online learning to facilitate active learner-led 
activities for Higher Education, which has been adopted by European-funded 
projects. 

Md Saifuddin Khalid is an Associate Professor in Learning Technology and 
Digitalization at the Department of Applied Mathematics and Computer Science 
and the leader of the Centre for Digital Learning Technology (LearnT) at the 
Technical University of Denmark (DTU). His research and teaching contributes to 
both developing and adopting digital systems in learning contexts.  

Akif Quddus Khan is a PhD Candidate at the Norwegian University of Science & 
Technology Norway. He graduated with distinction from NUCES Pakistan. He was 
awarded a gold medal from the president of Pakistan for excellent academic 
achievement.  

Thorsten Kodalle LTC lectures on security policy at Command and Staff College of 
German Armed Forces, focusing on NATO, Cyber and Strategic Wargaming. He is a 
member of the NATO research task groups “Gamification of Cyber 
Defense/Resilience” and “Distributed Wargaming in a COVID-19 World”. He is a 
certified Scrum Master and an experienced wargaming facilitator, especially for 
matrix wargaming. 
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Ekaterina Kubina. She is a master's student and is actively engaged in research 
activities. It cooperates and develops projects with representatives of business and 
universities. Her works are devoted to such topics as: modern education, 
redevelopment of territories, innovations in the development of urban space. 

Tamara Kuhn is Vice President and Research Scientist at dfusion, a small business 
focused on improving health and well-being through technology. She received her 
masters degree in Sociology from Stanford University. Her focus is on using 
technology to bridge research to practice, primarily through digitally delivered 
interventions across a variety of topics. She has been PI on more than 35 NIH 
funded research projects. 

Sandra Miranda Leal holds a Bachelor of Computer Systems Engineering and a 
Master of Information Sciences and Knowledge Management. She is a full-time 
professor of computing at PrepaTec at Tecnologico de Monterrey, Mexico. Since 
2015, she has been involved in different educational innovation projects. 

Meng Chew Leow is an academician at Multimedia University, Malaysia. His 
research interest is in game-based learning, specifically in role-playing game-based 
learning. He is also interested in system science, practical spirituality, and 
philosophy. He is currently engaged in works related to digital advertising using 
Digital-out-of-Home (DOOH) platforms and is studying the relationship between 
audience engagement and advertising effectiveness. 

Georgios Liapis: Post graduate student in Artificial Intelligence (Aristotle University 
of Thessaloniki, Department of Informatics). He graduated in 2019 from the 
Department of Information Sciences (University of Macedonia) with a degree in 
Applied Informatics. His research interests span the fields of intelligence, smart 
vocational guidance and machine learning, with a primary intelligence testing in 
different areas. 

Maria Ximena López, PhD, is a psychologist and affiliate research fellow at the 
University of Huddersfield, UK. She received her PhD in innovation and evaluation 
in education from Roma Tre University, Italy, in 2010. Her research interests span 
across disciplines involving technologies for dementia, game-based learning, 
sustainable development and critical thinking. 

Alexander Lund, Masters student (Sports & Health Sciences) at University of 
Southern Denmark. Main field of work is Digital design and sports, and how that 
can be used to promote a healthy lifestyle. Specializes in VR games for disabled 
children 
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Joelle-Denise Lux is research assistant and doctoral student at the Institute for 
Geography Education of the University of Cologne. Focus of her research is the 
education about current socio-ecological challenges with the help of digital games, 
for which she draws on her backgrounds in both geography and multimedia design. 

Patricia Lyk is a PhD student in the Department of Embodied Systems for Robotics 
and Learning Unit at the University of Southern Denmark. She has a MSc in 
Engineering (Learning and Experience Technology) and is currently interested in 
Mixed reality for education.  

Kayleigh MacLeod is a Doctoral Researcher and Teaching Fellow in the School of 
Design and Informatics at Abertay University. Kayleigh’s main research interests 
include the exploration of the beneficial factors of games with cultural heritage and 
minority languages. Prior to joining Abertay, Kayleigh worked within the Games 
Industry after gaining her MProf in Games Development. 

Dominic Mahon is a Research Fellow at Coventry University, UK, with research 
interests in the field of Education. He is particularly interested in measures of 
student development of skills and capabilities and the factors that impact that 
development. 

Gunver Majgaard (PhD) is Associate Professor at Embodied Systems for Robotics 
and Learning, Mærsk Mc-Kinney, University of Southern Denmark. She holds PhD 
in Robotics and Learning processes, which focused on design of educational tools 
and learning processes. The research focused on usage of physical-digital media 
and children as co-designers.  

Joachim Majors (B.Ec Information Systems, Certified Usability Analyst (CUA by 
Human factors International)) is a usability and user experience (UX) practitioner 
and specialist (Experience Lab at Åbo Akademi University). Works mainly with 
companies and organizations with UX and Human-Centred design development 
processes projects. Current main project and future research areas are game 
development, game-based learning and player experience. 

Christos Malliarakis:  PhD in Serious Games and Masters degrees in Information 
Systems and Management. Has developed CMX, an educational MMORPG for 
learning and teaching computer programming that won the 2nd Educational Game 
Competition in the category of the install-based games in the 8th ECGBL 2014. Has 
published more than 40 papers in international conferences, journals and book 
chapters. 
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Andrea Maragliano is a Researcher Fellow of Experimental Pedagogy at University 
of Genoa, Italy. Them main research field is Educative Game Design and Game for 
Social Change. They also has developed edu-larp scenarios for EU project and NGO 
training on field as migration, social justice, gender issues and sustainability.   

Asge Matthiesen is a Ph.D. student at the university of Southern Denmark. His 
master thesis was based on design of a VR tool to help patients with eating 
disorders together with the clinical department of health at the university hospital 
of Odense. His interests are mainly in VR, development, design and usage of such 
technology.  

Mihaela Moca is a teaching economy at the “Partenie Cosma” economical college 
in Oradea, Romania and starting with 2019 she is enrolled as a PhD student at the 
Faculty of Economic Sciences, University of Oradea. Her main research activity is 
focused on e-learning, m-learning and the role played by technology in relation 
with gamification and game based elements in economical education. 

Jana Müller is a bachelor student in digital business administration at Beuth 
University of Applied Sciences. She is interested in the research area of digital 
learning on seniors.  

Gabriel C. Natucci is a PhD student at University of Campinas (UNICAMP), Brazil. 
He works with game design in an indie studio and as an associated teacher at 
UNICAMP. His main research areas are serious games, emotional design, human-
computer interaction and affective computing. His research is focused on 
integrating game design, emotions and learning. 

Derek P. Ng is an Assistant Professor in the MScBMC program at the University of 

Toronto. He teaches courses on interactive media design and biomolecular 

visualization. His research focuses on developing and evaluating novel data 

visualization and interaction methods and tools for knowledge discovery, 

interpretation, and communication in molecular biology.  

Iolie Nicolaidou is an Assistant Professor in “Emerging technologies for learning” at 
the Department of Communication and Internet Studies (Cyprus University of 
Technology). She holds a Ph.D. in Educational Technology from Concordia 
University, Canada. Her research interests revolve around emerging technologies, 
particularly digital games, and the evaluation of their impact on learning and 
motivation.  
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Thea Nieland (M.Sc. Psychology) works as a research assistant at Osnabrueck 
University. She studies the management of digital transformations in organizational 
contexts and user-centered design. She has been involved in various research 
projects in the field of higher education and is currently ensuring user-centeredness 
in the course of the development of a game-based learning application. 

Mareike Nutz: a master’s student of computer science and geography at the 
University of Tuebingen. In my bachelor’s thesis I developed and evaluated the 
educational board game “On the Trails of the Traveling Merchant”. 

Jorge Oceja is a teacher, Ed. psychologist and M.A in instructional design by 
California State University. While working on his PhD he completed academic 
residencies at Universidade do Minho (Portugal), Aalborg University (Denmark) and 
Leuphana University (Germany). Besides working on the university, he has taught 
in Elementary and Secondary in Spain, UK and USA.  

Sónia Pais, PhD in Education, is an Associate Professor at the Polytechnic of Leiria. 
She is a researcher at CiTUR- Centre for Tourism Research, Development and 
Innovation. She is interested in Mathematical Education, Educational Technology 
and Mathematics and Arts. 

Adam Palmquist is an industrial PhDc in Applied IT at Gothenburg University and 
works as Chief Scientific Officer (CSO) at the Swedish gamification company Insert 
Coin. Palmquist has a background in learning and (analogue) game design. His PhD 
project is a collaboration between the University of Gothenburg and Insert Coin. 

Matthew Pattemore is a PhD student at the University of Barcelona, investigating 
the effective use of feedback in digital game-based language learning. 

Chiara Piazzalunga (leading author) is a research fellow at Politecnico di Milano. 
She is focusing on learning disabilities and serious games design and she is currently 
developing tools to provide early screening and reinforcement methods to children 
at risk. 

Aristidis Protopsaltis is a senior researcher at the Innovation in Learning Institute, 
Friedrich Alexander University of Erlangen-Nuremberg, Germany. He holds a BSc in 
Primary Education, an MSc in Cognitive Science and Intelligent Computing and a 
PhD in Cognitive Science and he is a scholar of the Hellenic State Scholarships 
Foundation (IKY). 
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Maria Rigou is an assistant professor at the University of Patras, Greece. She 
received her PhD in computer science from University of Patras in 2005. Her 
research interests are in the fields of web mining, interaction design and usability 
evaluation, and has published her research in international journals, books and 
conference proceedings. 

Cornelia Schade is a research associate at the Media Centre of Technische 
Universität Dresden. She received her M.Sc. in Management and Organisation 
Studies from Technische Universität Chemnitz in 2017. At the Media Centre she 
works in the department of Digital Learning and Teaching and her main research 
area is Game Based Learning and Serious Games. 

Antonia Schorer is researcher in European educational projects and PhD candidate 
at the Innovation in Learning Institute, Friedrich Alexander University of Erlangen-
Nuremberg, Germany. Her research interests include different aspects of digital 
learning and how digital technologies can be used to achieve educational and social 
goals, particularly through the use of serious games and game-based learning. 

Anna Seidel is a research associate at the Brandenburg University of Technology 
Cottbus-Senftenberg, Germany in the field of psychology of learning and 
instruction. As part of the Learn&Play project, her work focuses on motivation in 
game-based learning scenarios, feedback and evaluation. 

Olga Shabalina is an Associate Professor at Computer-Aided Design Department of 
Volgograd State Technical University. Her research interests are in educational 
sphere, including how best to teach engineering subjects. She is particularly 
interested in new methods and technologies for educational games development 
and application of game-based learning to the higher education curriculum. 

Anjuman Shaheen: PhD student of computing, engineering and mathematics at the 
University of Brighton, UK. She has been working in game design and development 
for over five years and remained engaged with multiple projects, mainly education, 
people’s wellbeing, and entertainment. Currently, PhD research is developing 
Reflective game design principles to improve self-regulatory behaviour for game-
based learning. 

Daria Shalina studies at the Ural Federal University (Yekaterinburg, Russia) in the 
3rd year, Department of Economics and Management of Construction and Real 
Estate Market. Has been engaged in research activities for 2 years. Has more than 
15 publications. ORCID 0000-0001-5930-1340. Research interests: real estate 
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development, game-based management, new educational technologies, and 
human resource management. 

Karen Shanks is a PhD research student at Glasgow Caledonian University. After 
receiving a First-class honours degree in Psychology with Interactive 
Entertainment, she started her PhD in May 2019. Her main research areas are 
serious video games, game design and behavioural psychology. 

Bernadette Spieler is Professor of CS Education at Zurich University of Teacher 
Education in Switzerland. Previous, she was a visiting professor at the University of 
Hildesheim, Germany and a postdoctoral researcher at TU Graz, Austria. Her work 
focuses on engaging teenagers in playful CS activities with the goal of improving 
girls' experiences in particular. 

Ton Spil (1964) teaches in the area of Business Information Systems. He is track 
chair e-health in main conferences and published on ISI A level. In 2021 his main 
topics are adoption of IT, business modeling, serious gaming and digital strategies 
applied on (tele)health, music and banking. 

Ramona Srbecky holds a bachelor degree in computer science and a master degree 
in IT-Management from Wilhelm Büchner Hochschule in Pfungstadt (Germany). 
During her studies, she held various roles in software development at Siemens 
Energy (Germany). She currently works as a vocational trainer for computer science 
in the internal training center at Siemens Energy. 

Antonia Stagge is a research associate at the Media Centre of Technische 
Universität Dresden. She received her M.A. in Communication and Media Science 
from Universität Leipzig in 2017. In the E.F.A. project her main field of activity is the 
media-didactic conception of the serious game. 

Matilda Ståhl (MEd, certified primary teacher) is a doctoral candidate in 
educational sciences at Åbo Akademi University, Finland. Her doctoral thesis 
focuses on identity (co)construction online within an educational context. Parallel 
with her thesis, she does research on a participant’s perspective of games in various 
contexts.   

Kristian Stancin is a PhD student and teaching and research assistant at University 
of Rijeka, Department of informatics. His field of research include the use of 
information and communication technology in learning, especially for students 
with disabilities. 
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Francesco Strada, received the MSc degree in Digital Media from Politecnico di 
Torino. He is currently a PhD student at the Department of Control and Computer 
Engineering of the same university. His research focuses on Human Computer 
Interaction, Virtual Reality, Augmented Reality, game-based learning. 

Anton Sukhov is an associate professor at the Ural Federal University. In 2012 he 
create (the first in Russia) electronic course on game studies. His research papers 
on game studies were in the Top 2% on Academia.edu (2018). His main research 
areas are educational, ethical, religious and aesthetic discourses of video games. 

Veronica Szczygiel, Ph.D., is Assistant Director of Online Learning at Fordham 
University's Graduate School of Education. Her study, "Middle School Students' 
Political Interest, Efficacy, and Commitment to Future Participation During Game 
Play", examined motivation during a simulation game she designed based on Lord 
of the Flies. She has over ten years of classroom teaching experience.  

Sundaramadhavan Thittanimuttam is an innovator, chess education and activist 

for peace education. As a principal investigator for the largest impact Chess-in-

Schools study in India (and in Asia). He was a former FIDE Secretary for Higher 

Education & Research, FIDE Chess-in-schools Commission. He holds a Masters 

Degree in Information Technology and Specialisation in Robotics from Carnegie 

Mellon University. 

Stina Thunberg, Ph.D.-student in Swedish and didactics, is a lecturer at teacher 
education and researcher at ArcTech Learning Lab at Luleå University of 
Technology. Her main research focus is games, literacy, and educational design. 

Elaine Tsai is an 11th grade student attending Taipei American School. The reason 
for her to work and write on this topic is due to her interest in creating a fun and 
engaging way of learning solubility rules as high school is oftentimes stressful and 
high-demanding academic environment. She wishes that through this card game 
students can enjoy learning solubility rules and achieve good learning results. 

Stavros Tsikinas MSc is a PhD candidate of Applied Informatics at University of 
Macedonia, Greece. He received his MSc in game and media technology from 
Utrecht University in 2015. His main research area is serious games in special 
education and in particular serious games for people with intellectual disabilities 
and autism. 

Chioma Udeozor is a Marie Curie research fellow under the EU Horizon 2020 
CHARMING project (https://charming-etn.eu/). She is a PhD researcher in 

https://www.google.com/url?q=https%3A%2F%2Fsearch.proquest.com%2Fopenview%2F07174bc51a983595ceba63df3a37a510%2F1%3Fpq-origsite%3Dgscholar%26cbl%3D18750%26diss%3Dy&sa=D&sntz=1&usg=AFQjCNFjojGHXZU5b2je8g-u2LVTQcyj5g
https://www.google.com/url?q=https%3A%2F%2Fsearch.proquest.com%2Fopenview%2F07174bc51a983595ceba63df3a37a510%2F1%3Fpq-origsite%3Dgscholar%26cbl%3D18750%26diss%3Dy&sa=D&sntz=1&usg=AFQjCNFjojGHXZU5b2je8g-u2LVTQcyj5g
https://www.google.com/url?q=https%3A%2F%2Fsearch.proquest.com%2Fopenview%2F07174bc51a983595ceba63df3a37a510%2F1%3Fpq-origsite%3Dgscholar%26cbl%3D18750%26diss%3Dy&sa=D&sntz=1&usg=AFQjCNFjojGHXZU5b2je8g-u2LVTQcyj5g
https://charming-etn.eu/
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immersive technologies such as digital games, virtual and augmented realities for 
engineering education at Newcastle University, UK. Her interests include the use of 
innovative technologies to improve education, businesses and healthcare. 

Peter Vankúš is a university teacher at the Faculty of Mathematics, Physics and 
Informatics, Comenius University in Bratislava, Slovakia. He received his PhD in 
theory of mathematics education at Comenius University in 2002. His main 
research areas are game-based learning, mathematics related beliefs and attitudes 
and study of pre-service mathematics teachers beliefs. 

Tamara Voigt works as a research assistant and lecturer at the University of Applied 
Sciences in Berlin. With an educational background in international media and 
computing she is doing research on the impact of innovative applications in 
educational or sociological contexts with a special interest in game-based 
approaches and immersive technologies. 

Tone Vold lectures at The Inland Norway University of Applied Sciences, Norway, 
in courses within digitalization of workforms, organizational learning and 
knowledge management, and is particularly interested in games for learning. Her 
PhD is about work relevance of higher education for innovative and entrepreneurial 
behavior in organizations.   

Sam von Gillern is an Assistant Professor of Literacy Education at the University of 
Missouri. His research focuses on people’s digital literacy practices, which relate to 
how people utilize, learn from, and communicate through digital technologies. A 
primary area of interest is video game literacies and understanding how people 
interpret and learn from video games. 

Philip Wolfgang is a master student in Sports and Health Science at the University 
of Southern Denmark. Philip is an experienced project manager within the field of 
movement based learning and innovative sports activities. Philip has a special 
interest in the juxtaposition between behavioral psychology and healthy lifestyle 
among kids and adolescents. 

Wong Choon Yee is a lecturer of computing at University of Wollongong (UOW), 
Malaysia. He received his Master in Graduate Enterprise in Multimedia from 
University of Teesside in 2001. His main research areas are in gamification, 
education, and motivation.  

Ningna Xie is a researcher in multidisciplinary sustainability projects in The 
Netherlands. She holds an MSc. In Sustainability Science, Policy and Society from 
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Maastricht Sustainability Institute (Maastricht University) and a B.A. in 
International Communication from Hanze University of Applied Sciences. Her 
research areas are game-based learning, sustainability communication and 
education for sustainability.  

Marvin Zammit is a researcher at the Institute of Digital Games (University of 
Malta), currently reading for a Ph.D. course in Game Studies. His primary research 
interests are artificial intelligence, procedural content generation and 
computational creativity. He is also the co-founder of Mighty Box, a game 
development studio based in Malta. 

Nathalie Zetzmann is a researcher and doctoral student at the Faculty of 
Educational Sciences at Saarland University. She received her master’s degree in 
Psychology from Saarland University in 2019 and her main research topics are self-
regulated learning in university context, game-based learning, as well as attitudes 
towards e-learning. 

Stavroula Zoi, is a computer scientist, researcher, and faculty member of Athens 
School of Fine Arts, since 2004, where she exerts educational and scientific work, 
at undergraduate and postgraduate level. Her personal research interests focus on 
the intersection between technological thinking, creative expression and 
education, aiming to highlight innovative perspectives and applications for society. 

Pei -Ying Zuo, is the master student of Mini Educational Game Development Group, 
Graduate Institute of Applied Science and Technology, National Taiwan University 
of Science and Technology, Taiwan 
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Keynote Outlines 

The following are outlines for the Keynote Speeches which will take place at  
ECGBL 2021. 

Seven Steps to Gamification Success 

Pete Jenkins, Gamificationplus, uk 

Pete talks you through the Gamification+ framework for designing & delivering 
gamification projects. After 8 years of gamification consulting, the seven stages in 
this process are the secret to our continuing success. 

For each stage Pete will explain how to apply it, the best practices from around the 
industry to apply at each stage and a few of the critical issues to watch out for. 

You can have a free copy of the framework as a takeaway, but you will have to play 
and win the game to earn it... 

A Constructionist Approach to Games for Conceptual 
Change 

Diana Laurillard, Professor of Learning with Digital Technology, UCL 
Knowledge Lab 

The design of games for learning begins with an analysis of what it takes to achieve 
the target learning outcome. The point of the transactional processes in an 
educational game is to entice the learner into doing the kind of cognitive processing 
that develops conceptual change, or skill improvement. This talk will focus on 
conceptual change, and the Constructionist approach to learning, derived from 
Seymour Papert’s work at MIT. The talk will describe how it can guide the generic 
pedagogic design of game mechanics that are aligned with a conceptual learning 
goal, illustrated especially with reference to basic maths for dyscalculic learners. 
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An Adaptation of the ‘Escape Rooms’ Methodology in 
Online Learning to Facilitate and Investigate Active 
Learner-led Activities and Experiences 

Sylvester Arnab, Emma Eyre, Mark Noon, Sarah Kernaghan-
Andrews and Dominic Mahon 
Coventry University, UK 

aa8110@coventry.ac.uk 
DOI: 10.34190/GBL.21.005 

Abstract: This paper discusses the adaptation of ‘Escape Rooms’ methodology in 
online learning and investigates whether meaningful learner-led activities can be 
supported.  The study has been built into an existing module at Coventry University, 
where students are expected to demonstrate study skills/competencies needed to 
analyse, employ, synthesise, and communicate evidence. The sampling was 
opportunistic, targeting students (n=13) who were already registered on the 
module. Microsoft Teams was selected as the online platform. This paper firstly 
discusses the design and development considerations, and secondly explores 
students’ experiences using a multi-method approach to evaluate student 
engagement and competencies. The engagement aspects include the playful 
experience, perspectives on the approach, and gameplay strategy. Competencies 
associated with the learning objectives of the module include identifying a range of 
evidence types (scientific discovery and application, digital literacy) and 
interpreting information from a range of different evidence types (data 
interpretation, time management, problem-solving, exploring data). The target 
competencies also include communication and teamwork. The findings identify 
that co-created virtual escape room (VER) features enabled students to positively 
engage in the task leading to positive feelings about the experience. Students 
perceived that the VER enabled them to develop skills/competencies and 
knowledge, specifically problem solving and teamwork. The investigation highlights 
that online platforms not necessarily associated with playful experiences can be 
recontextualised to support meaningful learning experiences. The approach can be 
adapted on other platforms. 

Keywords: online learning, playful learning, active learning, escape rooms, virtual 
escape rooms 
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Towards the Mapping of Learning, Playful, and Frugal 
Aspects for Developing 21st Century Competencies and 
Resilience 

Sylvester Arnab1, Dominic Mahon1, Alex Masters1, Luca Morini1, 
Jacey-Lynn Minoi2 and Fitri Mohamad2 
1Coventry University, UK 
2Universiti Malaysia Sarawak, Malaysia 

aa8110@coventry.ac.uk; ad5251@coventry.ac.uk; ac0187@coventry.ac.uk; 
ac2009@coventry.ac.uk 
DOI: 10.34190/GBL.21.043 

Abstract: The paper draws from the development of playful approaches in 
education in the ACES project (http://aces.gchangers.org), which aims to underpin a 
playful approach as an empathic, agentic, and frugal means for engaging young 
people within a creative inquiry process to enhance social resilience. Play is 
considered an enabling instrument for equipping young people with the relevant 
skills to manage the realities of tomorrow, where play is the freedom for them to 
engage with, develop curiosity about, and learn from the world and people that 
surround them in positive ways. Acknowledging that there is a link between play 
and the development of a range of competences young people will need to flourish, 
this paper proposes a mapping framework towards articulating the relationships 
between the aspects of play, the competencies that playful learning may afford, 
and the types of resilience that these competencies may develop. Such a mapping 
approach can be used to analyse and form considerations for the design of playful 
educational activities. The mapping is co-created with the ACES partners in 
Malaysia, Vietnam, and Indonesia, and the approach takes inspirations from Arnab 
et al. (2015)’s Learning Mechanics-Game Mechanics (LMGM) mapping model which 
has been extended to consider motivational theory (Proulx et al., 2017).  The paper 
will present the mapping framework of the aforementioned aspects and provide a 
mapping example using the “STEMBucket” programme in Malaysia, which is 
designed to engage teachers and learners in playful STEM activities towards social 
innovation and resilience development.  

Keywords: playful learning, resilience, 21st century skills, frugal education 
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Abstract: Video games are a popular form of entertainment, and their popularity is 
projected to grow in many industrialized nations. Research has indicated that video 
game usage could have potential benefits and drawbacks on health. One such 
drawback is poor sleep. Short sleep and poor-quality sleep are linked to increased 
risk for depression, obesity, all-cause mortality, and diabetes. The current study 
examined the associations between sleep behaviors and video game usage. 
Additionally, caffeine and alcohol consumption were investigated, as they may co-
occur with excessive video game use and may jointly impact sleep. In the current 
study 1032 (72% female) undergraduate students were recruited from a university 
in the southern United States between 2006-2007. Participants completed several 
questionnaires examining various health behaviors and demographics at baseline, 
as well as sleep diaries every morning for 1 week, reporting on their sleep from the 
night before. Researchers conducted statistical analyses using traditional 
frequentist linear regression models, as well as Bayesian models. Traditional 
analyses revealed that video game usage was related to increased variability in 
total sleep time (TST), but not average TST across a week. Alcohol use moderated 
the relationships between video game usage and TST and variability in TST. Video 
game usage was not associated with sleep efficiency (SE) or variability on SE, nor 
was this association moderated by caffeine or alcohol consumption. Caffeine 
consumption was related to average TST, average SE, and variability in SE, while 
alcohol consumption was related to variability in TST and variability in SE. Bayesian 
models suggested little evidence that average or variability in TST was related to 
video game usage, caffeine consumption, or alcohol consumption. Only caffeine 
consumption was associated with decreased average SE and increased variability 
in SE. Overall, this study provides evidence that video game usage is not robustly 
associated with poor sleep among undergraduate students. However, caffeine or 
alcohol use may negatively impact the ability to fall asleep or stay asleep. Studies 
should replicate these results using longitudinal or experimental designs to 
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understand the directionality of these effects. Avoiding caffeine or alcohol prior to 
bedtime may lead to more consolidated sleep among undergraduate students. 

Keywords: Video games, Sleep, Alcohol, Caffeine, Frequentist, Bayesian 
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Abstract: The COVID-19 pandemic has reinforced the significance of adopting a 
technological-approach for advancing the future of education, underscoring the 
need to bring transformational changes in teaching methods by making them more 
technology-centric. In this context, Digital game-based learning (DGBL) is an 
efficacious educational tool to improve the quality of education in future 
classrooms. According to extant academic literature, digital video games entail 
myriad benefits, such as enhancing students’ learning motivation and boosting 
their involvement in the learning mechanism. In spite of the constructive 
characteristics of DGBL, digital games’ utilization in formal education remains very 
limited. Additionally, the uptake for meaningfully embedding these games into 
everyday classroom practice or the curriculum at large has failed to meet 
expectations. Given the immense contribution of teachers towards the educational 
framework, their views on the potential accomplishments of digital games will 
inevitably affect decisions concerning how, when, and the purposes for which they 
would be coalesced with the learning process. Consequently, game designers and 
developers have taken commendable measures to encourage teachers to adopt 
game-centric learning in formal education. This paper conducted a systematic 
study of scientific literature using Grounded Theory to shed light on the various 
techniques utilized to shape teachers’ acceptance for digital games and their 
implementation across formal settings. The study’s findings suggest that it is 
possible to positively change teachers’ attitudes towards DGBL by engaging them 
in game design, provided that it is done in a cost and time-effective manner.  

Keywords: Game-based Learning, Serious Games, Formal Education, Literature 
Review, Grounded Theory 
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Abstract: Educational games keep gaining popularity among practitioners and 
researchers in the 21st century. Central to the games is the integration between 
game content and learning content. However, the integration is still poorly 
understood, especially on the lower, more technical level. Indeed, educational 
games’ state of the art is arguably still fragmented, and educational game studies 
exploring lower-level technicalities are much needed. A subset of the integration 
topic is integrating the game’s learning content with its narrative. Like games for 
entertainment, educational games can significantly benefit from compelling 
narratives. This paper, therefore, presents our preliminary empirical investigation 
into the topic. We experimented with an educational role-playing game whose 
narrative presented learning content consisting of lessons on informatics-related 
learning topics. The game’s heroic-themed narrative framed the lessons’ elements 
as items, which the player would collect to defeat the main antagonist. The 
integration followed an approach termed medium coupling, which partially 
integrates learning content with game content. The partial nature allowed us to 
change the game’s learning topic and lessons while keeping the narrative intact. 
We employed three topics differing in familiarity, comprehensibility, and 
memorability aspects. Furthermore, we composed our game’s narrative to possess 
several technical aspects: straightforward yet immediately engaging storytelling, 
an imaginative story, compelling plot hooks, and relatable and empathy-inducing 
characters. Sixty first-year Informatics students playtested our game in three 
sessions under different learning topics. Afterward, they reported their 
experiences through a questionnaire based on the Game User Experience 
Satisfaction Scale (GUESS) and EGameFlow scales. Our correlation test and analysis 
of the questionnaire responses uncovers several insights; among them is that 
familiar, easy to comprehend, and easy to memorize learning content can most 
effectively integrate with a narrative. Two other significant insights are: (1) simple 
and relatable characters suit educational games, and (2) being immediately 
engaging, enjoyable, and imaginative are essential qualities of the games’ 
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narratives. From the analysis results, we extract general principles of integration 
between learning content and narrative. We also discuss our study’s implications 
and limitations, with the latter concerning the lessons’ category according to 
Bloom’s Taxonomy and the preliminary nature of our study.  

Keywords: Educational games, learning content, narratives, content integration, 
role-playing game, medium coupling 
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Abstract: Escape rooms and escape games have become a popular recreational 
activity which has also drawn the attention of teachers and educators in recent 
years. Educational escape rooms have been shown to be a fun and entertaining 
activity if brought to the classroom: while trying to break out of the room, students 
can develop soft skills as well as subject-matter-related competencies. In this 
paper, we present a case study on educational escape rooms used in a first-year 
Swiss middle school class in an effort to enhance mathematical problem-solving 
skills. We conducted the experiment on two different classes: an experimental class 
in which three math-related escape rooms have been played during the fall 
semester 2020, and a control group which had not played any. We assessed their 
problem-solving skills using a mathematics-oriented SPM Test (Lucangeli et al. 
2003) to measure their problem-solving skills. The assessment was broken down 
into six categories: comprehension, representation, categorization, planning, 
execution, and evaluation. The test was administered to both classes at the 
beginning and end of the semester. Quantitative results indicated that escape 
rooms improved students’ problem-solving skills, especially among pupils with a 
lower degree of performance. Empirical qualitative observation demonstrated an 
improvement in students’ engagement and commitment during mathematics-
based classroom activities. 

Keywords: Educational Escape Rooms, Mathematics Education, Game-Based 
Learning, Problem Solving, Soft Skills 
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Abstract: Introduction: Worldwide, childhood obesity puts children at risk for co-
morbidities and early death. Despite innovative interventions to enhance healthy 
nutritional choices, effective, sustainable outcomes are lacking, and unhealthy 
behaviors persist. Gamification shows promise in increasing child engagement, 
motivation and learning, while minimizing teacher burden. With child input, we 
designed an interactive digital game focused on basic nutrition knowledge for 
children to foster healthy nutrition choices. Our purpose is to describe the process, 
challenges, and lessons learned while designing MountainQuest, a multi-level, 
action/adventure, digital game engaging school-age children in decision-making 
through a game narrative incorporating mechanics. Method: Four design, 
implementation, and playtesting/user iterations were completed to assure 
acceptability, feasibility, and rigor of MountainQuest: 0.0) preliminary design; 1.0) 
initial prototyping with 2D platformer; 2.0) 3D platformer; and 3.0) 3D redesign. At 
least five SA children (8-14 years old) played each version for 3-5 days and provided 
feedback through semi-structured interviews. Affinity diagram analysis was used 
and informed each iteration. Inter-rater agreement on common themes was ≥ 70%. 
Results: Common themes were mapped into two prioritized lists: issues/bugs and 
game features wish list. For iteration 0.0, children collaborated with the research 
team to develop the game narrative and characters. Iteration 1.0 was evaluated as 
too “simplistic,” “short,” preachy,” and “cartoonish.”  Iteration 2.0 had scenes 
deemed too long with difficult mechanics, and disruptive food management 
scenes; suggestions included incorporating more exploration and mazes. Iteration 
3.0 yielded a game where school-age children manage food inventories influencing 
hunger, thirst, and energy metrics to successfully navigate a mountain, defeat 
trolls, and save a village. Conclusion: The children’s input was direct, precise, and 
challenged the game designers. Inclusion of children as direct informants guided 
the development of MountainQuest into an engaging, interactive, and educational 
game to enhance healthy nutritional choices, preparing it for an experimental trial.  

Keywords: game-based learning, serious games, nutrition, game design 

mailto:dmb72@pitt.edu
mailto:pat.healy@pitt.edu
mailto:danfordc@pitt.edu


8 

A Skill tree Method to Identify and map in-game Skills 
to out-of-game Contexts 

Per Backlund, Patrik Erlandsson and Jimmy Andersson 
University of Skövde, Sweden 

per.backlund@his.se 
patrik.erlandsson@vgmuseum.se  
jimmy.andersson.1986@gmail.com    
DOI: 10.34190/GBL.21.011 

Abstract: Gamification is the application of game design elements in non-gaming 
contexts to reach some purposes. It has been proposed as a solution in several 
domains, such as teaching, corporate training and healthy living. This paper 
presents the design and evaluation of the skill tree method which is a part of a 
gamified approach to motivate and support NEET-youth (Not in Education, 
Employment or Training) to leave their isolation and take steps towards better 
inclusion in society. The overall approach is based on two principles: 1) it targets 
adolescents with an interest in games 2); it utilizes their interest in games as the 
starting point for the intervention. Part of the intervention is based on a skill tree 
which maps in-game skills to out-of-game skills and visualizes the output so that 
the participant can become better aware of how their interest can drive personal 
development towards societal participation. The paper presents an evaluation of 
the skill tree method from the project staff perspective. The findings are positive 
but some need for improvements in the method as well as the tool were identified. 

Keywords: Gamification, NEET, skill tree, effects, socialization 
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Abstract: An effective cyber-security training calls for change of behaviour that 
requires more than providing information about risks and reactive behaviours as in 
existing instructional approach. This involves complementing traditional lectures 
with active learning experiences. The young learners that are exposed to digital 
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technologies all their lives, often referred to as ’Millennials’ (Brinkworth et al, 2009) 
are not particularly motivated by traditional, one-way lecture/presentation-based 
learning within the classroom setting. Consequently, there is an increasing pressure 
on educators to promote student engagement by being not just deliverers of 
content, but facilitators of the learning process (Hamari et al, 2004). This is often 
accomplished through active learning strategies such as the flipped classroom, 
technology integration and use of game-based learning methods. In this paper, we 
present the design considerations for developing game-based learning resources 
for cyber security education within the higher education setting. The discussion in 
this paper is based on the experience of designing a cyber security game for a 
second-year cyber security module to introduce concepts penetration testing and 
information gathering to students. The paper explores the challenges in designing 
a game-based learning resource for cyber security education. The particular focus 
is on the impact of using game jams and student-centric co-creation methods in 
game design. The paper further elaborates on how the learning objectives and 
pedagogical intent were mapped to the appropriate game mechanics during the 
game design process ensuring the game-based learning resource do not 
compromise on learning. The paper presents initial results of field-trialling the 
game among 16-17 year old learners.  

Keywords: Cyber security game, game-based-learning, co-creation, student-centric 
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Abstract: Understanding children’s authentic perspective of their participation and 
learning in games is integral to understanding how the learning is occurring. The 
aim of this paper is to uncover the children's reflections on how they have 
participated in and developed their strategies for developing resilience within a 
game built in the sandbox world of Minecraft on a Java server. Children in this study 
were 12-14 years old and participating in an after-school club. The school club takes 
place at an International Baccalaureate middle school where the children are 
encouraged to reflect using the Learner Profile Attributes. Across the IB continuum 
of programmes, the Learner Profile explains the ten attributes, consisting of both 
academic and social-emotional traits, that students develop through their 
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educational experiences. The development of the Learner Profile attributes is a 
central goal of an IB education. The Attributes were used to scaffold the discussion 
around learning and to enable the participants to reflect broadly about the way in 
which they had participated in the games. All children in the club had a common 
language for reflection, which they also used in school activities. Through this 
common language the researchers were able to expose the learning occurring at 
the apex of informal gaming literacies and formal education. The results are 
particularly interesting as the children not only reflected using the International 
Baccalaureate Middle Years Program Learner Profile Attributes but went on 
naturally to develop strategies also using these attributes- this was not anticipated 
by the researchers. Attributes were, after reflection, used by the children to 
develop ways of improving their gameplay and teamwork and the strategies for 
building resilience around these aspects. This was done through utilising a range of 
skills and resources from their informal play networks. This paper gives an overview 
of how the participants reflected on their development of resilience strategies and  
informal gaming literacies using the Learner Profile framework from the 
International Baccalaureate. 

Keywords: Resilience, International Baccalaureate, Productive Failure, Learner 
Attributes, Tween Culture, Minecraft, games in schools 
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Abstract: Serious games are often characterised as being games developed and 
used for educational or non-entertainment purposes. The academic literature is 
saturated with definitions and developed games surrounding the concept. Despite 
this, there is a lack of quality meta-analytical and longitudinal analysis studies 
associated with use of serious games. One area where serious games have 
pedagogical potential is in teaching historical subjects and in displaying historical 
artefacts. Serious games, combined with evolving 3D modelling techniques and 
Virtual Reality (VR) capabilities can replicate historical events, artefacts, and 
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environments. The creation of a serious game or even virtual museum that informs 
individuals about the past have the potential to provide a sense of historical realism 
or immersion. In the context of Covid-19 and the current global impact to the 
tourist industry, the application of serious games for such purposes has undoubted 
significance. This paper reviews the academic literature surrounding the concepts 
of content and assessment integration in relation to developing historical games 
for pedagogical and knowledge sharing purposes. The research focuses on two 
points. Firstly, can serious games exhibit a sense of realism and immersion towards 
teaching and learning history. Secondly, what are the immersive characteristics 
needed to make a historical game immersive. Based on the literature this paper will 
provide a framework that identifies best practice towards making historical games 
immersive from a games design perspective. The paper also presents an example 
of a serious game intended to educate users about military machinery used in 
World War two. A display of 3D modelled Roman artefacts is also presented to 
document how 3D modelling can replicate an interactive and immersive virtual 
experience. The findings of the paper argue that there is a close interdependency 
between aesthetical and content design and learning outcomes towards depicting 
historical realism and immersion. Future empirical work is also discussed in the 
paper with the aim of evaluating the framework presented. 

Keywords: Serious Games, Content and assessment integration, 3D modelling, 
Virtual reality, Historical realism, Games immersion 
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Abstract: The first countermeasure against new waves of the pandemic is diffused 
science knowledge about what viruses are and how they harm our body. Can the 
design of a game offer suitable opportunities for relevant science learning about 
viruses? Moreover, can it contribute to the development of collaboration and 
communication soft skills, central both for academic success and in real life? This 
paper reports a case study of a mixed-class group of lower-secondary students in a 
Swiss Italian-speaking rural school that engaged in the design and development of 
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an educational escape room on viruses during a project week. The paper illustrates 
how the activities were organized following the Star Model for the design of 
educational escape rooms, how roles were distributed among pupils and teachers, 
and what scaffolding was offered in order to blend content and game design, so to 
achieve a scientifically precise and at the same time fun game. The game design 
experience has been evaluated through (a) the pre-post assessment of teamwork 
and leadership self-efficacy; (b) the pre-post assessment of science knowledge 
about viruses; and (c) an interview with the teacher. The case study illustrated that, 
while self-efficacy variations are minimal but still positive, designing an educational 
escape room with pupils can be conducive to relevant subject-matter learning and 
team building. 

Keywords: escape rooms, game design, secondary school, science learning, soft 
skills, project-based learning, game-based learning, Covid-19 
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Abstract: Gamification is a methodology with a potential still not wholly 
understood nor exploited, where game mechanics are presented in different 
environments like teaching and learning. Although the main advantage of 
gamification in teaching is an increased motivation to learn, it can also promote 
teamwork and collaboration. This work explores the advantages of using a 
leaderboard to motivate students and promote their teamwork in an 
undergraduate mathematics course. A team-based leaderboard and an individual 
leaderboard were implemented to display rankings in different groups, to 
determine if there was a difference in performances. Additionally, to find out the 
effect of rewards other than merit, a bonus was given to final grades in some groups 
based on the leaderboard score. Results came from evaluating the student’s 
performance, as well as using a student experience survey. Findings indicated that 
the leaderboard increased the overall student motivation, but the effect was more 
significant when bonuses were given to students based on standings. Additionally, 
it was found that team-based gamification scenarios can lead to developing 
teamwork-related skills and improving the grades of underperforming students 
who receive help from the top students. Moreover, from the student experience 
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survey, it was found that most students liked using the leaderboard, and 
particularly those whose groups whose focus was to work in teams benefitted from 
the gamification mechanic. 

Keywords: Gamification, collaborative gamification, gamification in mathematics, 
gamification in undergraduate teaching 

End-user Development of Virtual Simulations for Task 
Training: A Literature Review  

Tina Helene Bunæs and Joakim Karlsen  
Østfold University College, Halden, Norway 

Tina.h.bunas@hiof.no 
Joakim.karlsen@hiof.no 
DOI: 10.34190/GBL.21.085 

Abstract: Extensive training in a safe environment is key when practicing medical 
procedures. At Østfold University College in Norway we are investigating the 
design and use of games and clinical virtual simulations, shedding light on how 
these can become more suitable as digital training tools for the medical 
practitioners at Østfold Hospital Trust. Previous studies have revealed multiple 
benefits when using virtual simulations as medical task trainers, as well as various 
issues regarding design, development and use of these digital tools. One of the 
issues point to the complexity of virtual simulations and their development cost. In 
a previous study, we discovered that simulations often lack variation within each 
training exercise and that the cost of expanding the simulation to better support a 
varied gameplay with multiple scenarios is high. To understand how these tools can 
be more beneficial to medical practitioners we have turned to the field end-user 
development (EUD), which focus on methods, tools and techniques that enable 
users to make adjustments within different software, modifying them to the 
user’s needs. By combining knowledge from both research fields 
when designing virtual training tools, medical instructors can be empowered by 
using a digital toolkit where they can build various adjustable virtual training 
exercises. In this paper, we will present findings from a literature review 
focusing on EUD and how this field can improve and give insights into the design 
and use of serious games and clinical virtual simulations 
for task training. In addition to literature on EUD and serious games, we have 
looked at state of the art tools developed for users to create virtual simulations for 
both entertainment, education and task training. In this review we have 
identified 1) promising end-user tools for creating virtual simulations 
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for task training, and 2) issues and implications regarding the design and use of 
such tools. From discussing these findings, the article will recommend the next step 
to take in developing usable and effective tools for end user development of clinical 
virtual simulations for task training.   

Keywords: End-user development, clinical virtual simulations, serious games, 
authoring tools, co-creation  
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Abstract: This theoretical article presents the foundational aspects of a conceptual, 
role-playing learning design intended for use in Higher Education Schools of 
computer science and information technology. The learning design intends to 
improve learning ecosystems, bolster student engagement and afford learners and 
educators the benefit of choice and amplified autonomy. Second-year students at 
North-West University (South Africa) will be the first cohort to experience the 
application of the newly-designed basic literacy framework which informs the 
broader role-playing learning design exhibited here. The Web literacy framework 
put forward by Mozilla in 2018 to teach critical online proficiencies serves as the 
inspiration for the framework; informing the overall role-playing learning design at 
various levels. Depth of Knowledge indicators are mapped onto the Mozilla 
framework to deepen its applicability to tertiary education contexts. Elements of 
gamification, furthermore, are imbedded into the learning design to engage 
students with the self-directed learning aspects of the concept itself, i.e. to 
participate in authentic learning experiences as put forward by heutagogical 
instructional strategies. The role-playing learning design makes three roles 
available to learners, namely: Business Analyst (Read), Web Developer (Write) and 
Customer Service Representative (Engage). These roles are tied directly to the three 
basic literacy skill areas iterated upon in the basic literacy framework discussed 
here. Moreover, this article represents part one in a series of articles exploring the 
efficacy and potential of this approach to better serve our student cohorts and 
expand educational offerings. Proceeding papers 
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Keywords: Heutagogy, learning design, role-play, teaching, tertiary education, 
computer science and information systems 
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Abstract: For organizations that use IT systems in their primary business or as 
support of their business processes, optimal alignment between the business 
strategy and their business information technology (BIT) is critical. However, 
achieving business information technology alignment remains challenging due to 
the vast number of choices one has to make. Firstly, one has to choose from a large 
number of potential BIT practices. Secondly, one has to choose BIT practices that 
align with the business strategy. Thirdly, one has to understand the dynamics of 
combining multiple BIT practices. And, finally, as business strategy and BIT practices 
evolve, one needs to consider the long-term alignment as this has significant 
consequences for both the business strategy and the overall enterprise 
architecture. These intricacies of alignment mirror the challenges apparent in other 
business strategy-practice alignment domains. An example is human resource 
management and strategy alignment for which a simulation model and serious 
game has been developed in prior research. Here, we build upon this prior 
research. In BITInLine players have to select a set of BIT practices with the best 
strategy fit from a list of 48 different BIT practices. The challenge is to select a 
combination of practices over multiple consecutive simulated years (rounds within 
the game) that align to the organisations’ strategic profile, and adapt to the 
outcomes of the choices made in previous years. Practices in the game are 
clustered around six key BIT topics emerging from the strategic alignment and 
enterprise architecture disciplines: (1) service strategy, (2) information & data 
strategy, (3) platform & application strategy, (4) Infrastructure strategy, (5) security 
strategy, and (6) operations and performance. In BITInLine feedback on the BITA 
and the deviation from the desired strategic profile is presented after each round 
(representing a year of using the selected practices). Using BITInLine, players can 
experiment with, and in doing so learn from, selecting multiple combinations of BIT 
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practices and experience the outcome of their choices in terms of BITA over 
multiple simulated years, while adapting their choice of practices to the situation 
at hand. In the current paper the serious game (re)design to create BITInLine and 
an initial trial run will be presented. 

Keywords: Business information technology, business strategy, serious game, 
competing values model, game-based research method 
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Abstract: Although digital serious games are becoming increasingly popular, it 
remains challenging to evaluate and compare them. Based on the “DIN SPEC 91380 
Serious Games Metadata Format” and the “Serious Games Information Center,” we 
present criteria for a quality label for effective and attractive serious games. With 
such a label, transparent requirements for high-quality serious games should create 
trust and thus increase the acceptance of serious games among all stakeholders – 
from users to developers. A digital game is considered to be a serious game when 
it fulfills the following requirements. Serious games aim to accomplish goals or 
challenges (mental or/and physical tasks) through game actions and defined rules. 
The intention of serious games must be to achieve at least one additional goal, a 
so-called characterizing goal, e.g., improvement of player’s skills or sensibilization 
of player’s values and orientation. This characterizing goal needs to be 
appropriately integrated into the game. Furthermore, serious games must be 
interactive and should enable players to explore or influence the virtual 
environment (the game world). Moreover, they need to be entertaining and must 
elicit and maintain the player experience. In this paper, we aim to identify quality 
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criteria for serious games and, in particular, educational games. These quality 
criteria can also be applied in other fields, such as healthcare, training, and 
simulation. We propose requirements for the three quality areas: (1) the serious 
part including the characterizing goal, (2) the game part maintaining the player 
experience, and (3) the fit between these two areas including technical 
implementation of the game. The first part of the paper provides background 
information and the motivation for this work. In the main part of the paper, the 
concept and criteria for a quality label are introduced. Hereby, the idea and aspects 
of the three dimensions are detailed. Afterward, the elaborated concept for a 
quality label is validated in the context of an existing educational game, Meister 
Cody – Talasia (Meister Cody GmbH). Finally, the results of this work are 
summarized and further research, development, and transfer activities are 
outlined. 

Keywords: Serious games, educational games, quality criteria 
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Abstract: In our paper we describe possibilities for development of mathematical 
thinking through playing selected video games. In detail these games are Warcraft 
III, Machinarium, Divinity: Original Sin 2, and Cyberpunk 2077. The aim of our paper 
is to analyse the opportunities for development of mathematical thinking that 
these commercial games offer. A part of the paper concerns the theoretical 
background of this problem and the analysis of selected games from the point of 
mathematical thinking elements. For this analysis we use a qualitative approach - 
content analysis. In conclusion, we identified that selected games could help in the 
development of logical, strategical, combinatorial, and probability thinking, spatial 
ability, and quantitative thinking. 

Keywords: video games, mathematical thinking, content analysis of games, 
informal learning 
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Abstract: Many educational games have been criticized for their lack of enticement 
to players, which is attributed, among other factors, to a low degree of complexity 
and a limited amount of choices, when compared to entertainment games (Sanford 
et al., 2015). From the perspective of learning theory, this is insofar problematic as 
successful processes of learning require player motivation, great agency, and a 
well-balanced level of complexity, which correspondents and adapts to players’ 
knowledge and skills (Gee, 2007). We thus assume that educational game design 
can learn from entertainment games, i.e., must look at them in order to improve 
educational games when it comes to their allure, their simulation/moderation of 
complexity, and their enabling of meaningful choices. With this in mind, we 
conducted a series of studies on commercially successful and critically acclaimed 
simulation and strategy games such as Cities: Skylines, Civilization VI: Gathering 
Storm, and Tropico 6 referring to the topics of climate change, urban planning, 
migration, and/or resource management – from the perspective of geography 
education. Our research focused on different aspects such as the games’ realism, 
complexity, geographical topics, facilitation of decision-making, and principles of 
political education, utilizing 18 game analyses and 8 qualitative interviews with 
game designers of these games. Based on the results of these studies, the present 
paper derives seven recommendations for the design of games on complex societal 
problems that can be used for educational purposes in geography education. 
Overall, the paper contributes to the greater effort to bridge the gap between 
entertainment game design and educational game design, thereby facilitating the 
creation of games that are both motivational and educational. 

Keywords: complex problems, educational games, game design, qualitative 
methods, strategy games 
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Abstract: Purchasing and supply management (PSM) is evolving with the 
introduction of new technologies. To benefit from purchasing activities and 
technological advancement, purchasing professionals need specific skills (Bals et 
al., 2019). Therefore, current study programs need to be adjusted, and educational 
methods need to be found (Pekkanen et al., 2020). An example of these educational 
methods is Serious games as the beer distribution game within the Supply Chain 
Management (SCM) context (Forrester, 1961). However, available games are not 
focused on purchasing. Thus, an online purchasing game has been developed, 
focusing on cost-reduction techniques and supplier relationship management. In 
the game, the students manage an organisation’s purchasing department and 
progress from an operative buyer towards a chief purchasing officer. Since this 
game is a substitute for the existing traditional lectures, the usefulness of this is 
tested in a group comparison experiment. A group following the traditional lectures 
(N=66) was compared to the group of students learning through serious game 
lectures (N=105). For data collection, self-rated surveys, pre-and post-survey, and 
the exam scores have been analysed. Based on the experimental methodology 
applied, it has been observed that students who played the game, scored 
significantly higher in the exam. Further, the design of the game was evaluated 
based on various criteria, such as competitive and collaborative elements, game 
design, and understandability. It has been shown that serious games are useful to 
deepen the understanding of purchasing and develop purchasing skills. 

Keywords: Purchasing and Supply Management, Education, Serious Games, Skills, 
Experiment 
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Abstract: Cultural background of end users is usually neglected in the interface and 
product design as well as in the development process. This has led to poor usability 
and reduced quality of user experience of early products. This paper presents the 
effect of the cultural issues on the user experience of older adults from the 
Philippines and Portugal when using software, in particular mobile games. In our 
research, we investigated (i) what user experiences the two prototype mobile 
games evoke in elderly users; (ii) which features of the prototypes influence the 
participants’ user experience; and (iii) how the cultural dimensions of the two 
countries affect the implementation of the study and the user experience of the 
participants with poor exposure to technology. In this qualitative study, we analyze 
and elaborate on the cultural dimensions of Portugal and the Philippines. In our 
discussion, we also refer to the findings of the previous studies on similar games 
conducted in Finland and China. We observed that gaming provided new 
experience for older adults and improved their confidence related to technology, 
along with the similarity of competitiveness, cheering, and usability during the 
trials. An unexpected finding was the negative effect that inappropriate assistive 
aids had on user experience among Filipino participants. The main goal of this paper 
is to propose a guide for developers, designers, and creators for a more user-
centred design approach that views culture as an important part of the 
development process. In line with this, we highly encourage to consider cultural 
background in game design including the implementation of gaming into elderly 
care routines. 

Keywords: serious games, user experience, cultural comparison, self-managed 
rehabilitation, older adults 
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Abstract: The growing market of digital games has given rise to various activities 
beyond mere gameplay. Especially among adolescents this gaming culture 
manifests in the form of e-sports, streaming platforms and “Let’s Plays”, where 
gamers capture their game play experience in videos. Building on these trends, this 
paper outlines the methodology of the project StreamIT!: in order to create an 
educational concept to support social, technical and media literacies, we build on 
today’s gaming culture and related activities to provide an engaging and 
motivational setting for students. Additionally, we discuss current gender 
imbalances in the field of gaming and lay out how related issues are considered in 
order to create an inclusive approach. Thus, working in close cooperation with 
stakeholders such as teachers, students and professionals from the field of e-sports 
and game-related streaming, we investigate the potentials and pitfalls of 
collaborative, gameplay-based video projects. We outline the potential of 
transferring the informal learning processes of streaming and Let’s Plays into 
formal educational settings. In this active learning approach, various skills beyond 
the technical domain may be addressed, effectively fostering in-demand 
competencies such as critical media reception, communicative and social aspects. 
This paper illustrates how previous work feeds into our research design and what 
steps we undertake to devise an inclusive educational concept. Thus, by 
incorporating children’s and adolescents’ digital gaming culture and related 
phenomena, StreamIT! may address a broad spectrum of competencies in an 
engaging way. 

Keywords: Let’s Play, project-based learning, ICT literacy, gaming culture, 
streaming 
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Abstract: Introduction: Although it is conventional wisdom that we learn most from 
failures, it is uncommon to explore in scientific publications the adversities of the 
complex process of games' design and implementation. Therefore, mistakes in the 
process of game development are likely to be repeated, and the complexity of the 
design and implementation process is underestimated. Aim: To address the various 
challenges and adversities when designing and implementing PLATE, which is a 
Minecraft-based learning project that aimed to foster nutrition literacy in 
adolescents. Methods: Successive iterations of a qualitative approach including 
observation, focus groups and interviews were applied to every step. The focus was 
on what went wrong in each part. Each problem was classified and analysed. We 
started by designing a gamified strategy to be used in the PLATE project, including 
(1) analysis of the advantages and disadvantages of various options for 
games/platforms and digital media; (2) discussion of the content to be included, 
taking into account the students' curricula; (3) storyboard creation; (4) prototyping 
and designing process; (5) focus groups with teachers to present the strategy and 
playtesting with students; (6) game adjustments to meet criticism received. The 
final version was implemented at three hosting schools with different socio-
demographic contexts. The researchers followed the project implementation in 
close partnership with the responsible teachers, identifying and solving the 
adversities reported. At the end of the project's implementation, interviews were 
carried out with the teachers and students, and the impressions of each participant 
were collected. Results: We identified main challenges concerning the game design 
and development, players experiences, school-receptivity, implementation, 
effectiveness, and project management. We highlighted unavoidable factors, 
related to school-receptivity and project implementation that demand 
customization of the experience according to the socio-educational context of the 
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host. Conclusion: This paper identified and expanded on the existing literature 
problems that may limit the success of a game-based learning experience, in order 
to contribute to a successful outcome.  

Keywords: Minecraft, nutrition, education, literacy, game-based learning, 
gamification 
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Abstract: Europe has historically been and still is a multicultural space in which a 
large number of cultures have coexisted and mixed. However, multicultural 
coexistence often crashes against problems of social integration, discrimination, 
economically deprived realities, violation of human and social rights and racism 
(Ostergren & Le Bossé 2011).  Thus, it is key to increase cultural awareness as a way 
to value each other's culture and promote tolerance to educate future generations 
within the values of social justice and knowledge democracy. With this purpose the 
subject Inclusion, Multiculturalism and Coeducation was included in the curricula 
of the degree in Early Childhood Education and Primary Education at the 
Universidad Loyola Andalucía (Spain). Unfortunately, Covid-19 obliged to migrate 
to online teaching and learning, hindering the practical approach of the subject. To 
address this problem, this article explores game-based approaches to help to 
develop collaborative learning enriching the understanding of cross-cultural 
realities. The project has a two-fold objective. It aims to foster integration in the 
multicultural classroom as well as game-based teaching training. With this purpose, 
a game-based project was designed using the ADDIE model (Yeh & Tseng 2019)  as 
a spine. In addition, an online intercultural exchange between students at the 
Benemerita Universidad Autonoma de Puebla (Mexico) and Knox College Illinois 
(United States) served to nourish the intercultural content of the project.  Mexicans 
and Americans gathered the content of their online conversations in a document 
and shared it with students in Seville. Afterwards, Mexican and Spanish students 
had the opportunity to interact online in groups in a Q&A session. Finally, there was 
an online session with an expert to evaluate the games and reflect on game design 
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principles. Qualitative data was gathered from the 27 undergraduate students in 
Seville. Results in this study highlight the power of game-based learning and 
intercultural exchanges to increase student's engagement and motivation through 
social interaction and enjoyment. However, the use of the ADDIE model for game 
design was perceived as too challenging by students. 

Keywords: Game-design, Higher education, Intercultural Skills, Pre-service teacher 
training 
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Abstract: Educational initiatives, which allow university students a considerable 
degree of agency in their learning, are receiving an increasing amount of academic 
attention. However, how to measure learner-driven experiences in terms of 
learning can be challenging. This study proposes a framework to assess qualitatively 
the platform game levels designed for an assignment in a chemical process design 
course. Students create levels for a digital game to facilitate knowledge about 
chemical processes. A pilot study is conducted with chemical engineering students, 
during which they are asked to create a level for a platform game with a custom-
made editor. The resulting level, which is to represent a chemical engineering 
process of ammonia production, is coded and analysed to eventually provide an 
assessment methodology. After application in the pilot study, the assessment 
shows to be efficient, and results are discussed. 

Keywords: platform games, generative learning, makerspaces, game jams, Higher 
Education, learning through game design, chemical engineering, qualitative 
assessment framework 
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Abstract: Ohm´s Law (V=R*I) is one of the most important rules that any electrical 
engineer needs to understand. According to vocational instructors who are 
experienced with learners of heterogeneous educational backgrounds, an overall 
challenge is to convey a conception of the dependency between voltage, resistance 
and current. As physical explanations for electricity are complex theoretical 
constructs, abstraction models and metaphors are used to teach these concepts 
and their interdependencies. Especially the metaphors do explain certain 
characteristics but are only applicable to a certain extent. In-class experiments are 
usually considered to make electrical concepts and components tangible but are 
limited to simple scenarios that produce observable effects in an (due to 
regulations) extremely fail-safe environment. In contrast, targeting this topic in a 
virtual reality (VR) environment could offer several advantages, as the technology 
facilitates visual representations of abstract content as well as operating in 
dangerous - yet if simulated harmless - situations. Additionally, proven positive 
effects of digital game-based learning can be used to optimize learning effects. This 
paper describes the design-based and iterative development process of a 
cooperative virtual reality game which aims to improve the understanding of Ohm´s 
Law. Learners cannot only gain insights on power circuits, but they can also 
perceive the effects of adapting voltage and resistance. Whereas one of the 
participants plays the game in VR and is teleported to a crashing space station, 
classmates support the operator by solving calculation tasks and providing relevant 
information. The gameplay is designed to allow trainees to construct knowledge 
according to the experiential learning theory as well as to encourage them to 
collaborate with their teammates in small groups. Furthermore, the paper will 
discuss the impact of the game which is currently evaluated with students at 
different vocational training centres. Learning effects are measured by non-
participant observation, questionnaires and group interviews before, during and 
after the experiments. Early findings indicate an improved understanding of Ohm´s 
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Law and reveal evidence for a correlation between the target group and the test 
environment, which will be further investigated. 

Keywords: design-based research, educational VR game, cooperative game, ohm´s 
law, experiential learning 
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Abstract: The 21st century has seen an enormous increase in fake news due to social 
media and the possibility to comment, like and share statements and pieces of 
news fast and easily. Critical information literacy – meaning the ability to 
distinguish between trustworthy and non-trustworthy statements – has thus 
become essential for everybody. As traditional classroom teaching does not seem 
to solve this problem, four games dealing with the topic of how to find out about 
fake news (Factitious, SWR Fake Finder, Fake It To Make It and Escape Fake) are 
presented and briefly discussed regarding their potential for teaching critical 
information literacy. These games provide completely different approaches 
towards the topic which will be discussed briefly. Games have proven not only to 
motivate players to deal with a certain topic in more detail but also have the 
potential to make people aware of facts / circumstances and also to practice how 
to find out whether a source might be trusted or not, the methods which are used 
to spread fake news and so on. This contribution presents selected results from a 
research project at an Austrian university teacher college: Pre-service teacher 
students in their first term had to decide upon three links they would click on just 
by having a look at the search engine results page and also needed to give reasons 
for their choices. Results show that most of the participants have problems in 
reasoning their decisions or use decisions which might lead them to not very 
trustworthy websites. Although the participants belong to the group of digital 
natives, it has been proven that there is a need in teaching critical information 
literacy. Digital serious games dealing with these topics might therefore provide a 
means of teaching.  

Keywords: serious games, critical information literacy, qualitative research, fake 
news 
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Abstract: Games dealing with topics like refugees and migration also want to 
convey a political message. They want to make people think about certain events 
going on and reflect on their own behaviour. Some games might even hope for 
people to donate money or vote certain political parties. The way these political 
messages are integrated into game design elements vary. This contribution 
discusses three serious games (Bury Me, My Love; Resilience, and Survival) and 
takes a closer look at which political messages they convey and how they do that. 
As the chosen games differ in their design and representation, the underlying 
messages are quite similar. They all thrive for people being more empathetic with 
refugees and understand the situation of people who have to leave their countries 
better by either sending them on the dangerous journey or putting them in the 
shoes of someone having to manage a refugee camp. Moreover, the games want 
to educate their players. All the three games analysed were designed with the help 
of refugees to make the narration and information the games are based upon 
correct and realistic. The methodology used for analysing the games is a qualitative 
one, using questions as guidelines for looking at certain game-elements like 
narration, rewards, choices, and player agency.  

Keywords: serious games, refugees, game analysis, Bury Me My Love, Resilience, 
Survival 
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Abstract: Many publications have been devoted to gamification in recent years, but 
most studies have focused on younger populations in educational contexts. The 
elderly have been neglected in research, and most of the few studies with senior 
users have been conducted in the health context, e. g., to increase physical activity. 
However, only a few studies with senior users addressed gamification in the 
educational context. Gamified systems hold the potential for offering a wide range 
of new leisure activities for senior users that can improve their quality of life. 
Therefore, this publication, which is part of the ePA-Coach project, addresses the 
motivation of senior learners in an e-learning context. The ePA-Coach project aims 
to develop a digital learning environment for the elderly to improve their digital 
literacy in the context of the German electronic health record. Previous research 
recommended the need for age-specific considerations of gamification because of 
the deficits in older peoples’ cognitive and physical abilities. Also, studies identified 
age-dependent differences regarding the persuasiveness of gamification. This 
paper presents an initial gamification approach for senior learners in e-learning, 
which we developed using an extensive literature review, the guidelines from the 
Octalysis framework, and data from a survey with experts from the project partner 
organisations. First, we describe the background of gamification and the Octalysis 
framework. Then we show senior users’ game and gamification preferences and 
provide a review of the persuasiveness and gamification for the elderly. Based on 
the literature review results, we summarise implications for gamification designs 
for older learners and the quantitative survey results. Next, we outline the base 
gamification model with eight senior-friendly gamification techniques, including 
qualitative feedback and considerations for implementing an e-learning 
environment. The base gamification model described in this paper can be used by 
other researchers and designers. The paper ends with conclusions and next steps 
in research and development in the ePA-Coach project and general 
recommendations for further research. 
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Abstract: Digital game-based learning has been suggested as a potentially useful 
method to help improve literacy skills. Games have been shown to draw attention 
to and engage in processing of specific linguistic features and may allow 
personalization (Holmes et al. 2018). Yet little is known about how games may 
contribute to improving bottom-up development of specific linguistic features and 
how this may impact reading accuracy and fluency. iRead is an EU-funded 
innovation project promoting reading skills in different languages among 6000 
primary school students. Curriculum-embedded lessons combined gameplay with 
reading from an e-reader. An adaptivity algorithm integrated in the system was 
used that generates individual trajectories that may vary in amount of practice of 
each feature. The system covers phonology, morphology, morphosyntax and 
syntax. In this study the overall goal is to measure the amount and quality of 
practice through both gameplay and e-reader use and measure their impact on 
reading accuracy and fluency. 72 EFL learners attending 6th grade participated in 
the study and they used two iRead apps 1-hour per week for 4-5 months. Pre-tests 
and post-tests were administered, measuring word and non-word reading accuracy 
and fluency (words per minute). Outcome measures include the number of games 
played with each feature, time on task, number of correct answers, errors and 
recovery from errors. Results are discussed in the light of both reading and overall 
language acquisition theories. 

Keywords: game-based learning, serious games, reading development, 
personalization, adaptivity 
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Abstract: Serious games, games-based learning, and simulation-based learning 
have been used to teach Mathematics at various educational levels. In this paper 
we shall present a design process and the first steps towards an extended realities 
(XR) collaborative lab for teaching of mathematics at HE level, which is currently 
under implementation. Designing for XR applications is a complex task that requires 
knowledge from multiple disciplines in terms of interaction design, user 
experience, programming, and content creation. This complexity increases when 
the XR application is for educational purposes. XR education applications require 
additional competencies for defining learning objectives, designing activities that 
ensure that the objectives are achieved, and know-how regarding the integration 
of the application in the curriculum, whilst, at the same time, overcoming external 
barriers such as student access to technology and institutional support. The design 
process proposed in this paper aims to give guidance to designers of XR applications 
that are integrated in an education context. The design process is then applied in 
the design of XR Maths, a XR mathematics collaborative lab which aims to help 
students understand and familiarise themselves with mathematical concepts and 
improve the learning experience offering an additional teaching tool to lecturers. 
The purpose is to complement, and not replace, frontal teaching of Mathematics 
in different disciplines across different programs, supporting lecturers rather than 
being their substitute. To gather students’ views and initial requirements regarding 
the use of XR for teaching mathematics, a survey and follow-up interviews were 
conducted between July and September 2020. The sample targeted were first year 
students enrolled in six different programmes at the University of the West of 
Scotland that involved mathematics modules. Lecturers in mathematics were also 
consulted to understand how the subject is taught to students from various 
programmes. In this paper, we propose a process for designing XR application for 
education and initial findings regarding the user and functional requirements for 
the XR Maths lab as well as the limitations and barriers that need to be overcome 
for the success of such platform are presented. 
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Abstract: The paper proposes a systematic review of game-based approaches to 
reduce Maths Anxiety (MA). Thirteen experimental studies carried out in children 
and young adults were included in the review. In all the studies analysed, the games 
used were designed for general learning, usually quiz-based or puzzle-based games. 
Although 8 out of 13 studies report a reduction of MA after the intervention, only 
in 6/13 studies this was significant versus a traditional learning control group. This 
could be explained partially by the absence of games explicitly designed to deal 
with MA. Just two studies explicitly considered anxiety-aware features in their 
intervention strategy, including working on the competition element and a real-
time indicator of MA embedded in the game. Our review shows the need for 
targeted studies to understand the impact of specific game features on MA in order 
to support the design of anxiety-aware games. Potential features include the 
introduction of gender-aware game design to account for the prevalence of MA 
among girls and the investigation of more collaborative and interactive game-
modes. 

Keywords: Mathematics Anxiety; game-based learning; literature review 
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Abstract: Developing complex problem-solving skills and attitudes to survive and 
thrive in our uncertain and unpredictable world requires engaging in meaningful 
activities within appropriately designed learning environments. Even though 
serious games have the potential to satisfy these needs, there is a specific demand 
for additional research tools that offer a better and functional understanding of the 
relationships between gameplay features and desired impacts on players. 
Therefore, in this article we present the development and preliminary validation 
process of a theory-based analysis instrument of game elements, gameplay 
features, and their functions suitable to promote complex problem-solving 
conditions (GEFF-CPSC). The instrument integrates concepts from the theory of 
intention regulation for complex problem-solving and the theory-based complex 
problem-solving game based-learning model. The GEFF-CPSC instrument was 
created to analyse how core game elements promote core gameplay features and 
how core gameplay features promote each of the four complex problem-solving 
conditions for effective intention regulation processes: (i) acceptance of self-
incompetence; (ii) prioritisation of important problems; (iii) routinisation of 
actions; and (iv) recollection of correct mental representations. The three stages 
for the design and preliminary validation of the analysis instrument were item 
creation, scale development, and instrument testing. The objectives of the stages 
were to ensure content validity, construct validity, and instrument reliability, based 
on preliminary item assessment, scale evaluation, and instrument pre-test 
performed by expert reviewers. The theoretical background, the development 
process, and the results from the preliminary validation suggest that the GEFF-CPSC 
instrument can be a significant contribution towards the comprehensive analysis 
of the relationships between core game elements and core gameplay features 
suitable to promote core complex problem-solving conditions required for 
managing complex problems. 
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Abstract: At the University of Vienna, students played and reflected different 
games within a blended learning course conducted by the teaching study program. 
The course included various aspects of digital learning such as the organisation of 
knowledge and  flipped learning. It was held digitally using a videoconference tool 
called BigBlueButton and was designed in the Learning Management System 
Moodle due to COVID 19 restrictions. The structure of the session was based on 
the method “game based dialogue” (Schmoelz, 2016, p. 116). In the first part of the 
program students chose and played different games, like „Bad News“ or 
„Quizventure“ in Moodle. Thereafter, the students evaluated this experience in 
regards to their own needs as future teachers. Guided by questions, they discussed 
and reflected in small groups of pupils the potential of games for their own future 
of teaching. Their new found experience was critical for the production of a learning 
artefact, which contained gamified elements. The learning artefacts themselves 
were built in moodle or in H5P. The self-evaluation showed that the participants 
were able to utilize their aquired new set of skills develop, implement and improve 
a learning artefact over a self-chosen topic. The following paper describes the 
didactical approach of the gaming session, which was based on the “4Cs” of 21st 
century skills. Creativity, collaboration, communication and critical thinking (Fadel, 
et. al, 2017). Furthermore, we share the results of the students perspectives and 
learning outcomes towards game based dialogue, which were recorded in a 
feedback tool in Moodle. We learned that students consider gamification and 
games as useful for different aspects of teaching, but the application of such 
elements might be restricted to experienced and motivated teachers. 
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Abstract: Several studies of game-based learning in classrooms show that the role 
of dialogue is crucial in order to ensure valuable learning outcomes. This both 
pertains to dialogue between students and the game, dialogues between students 
playing games, as well as dialogues between teachers and students in game-based 
learning contexts. Moreover, the dialogic aspects of learning are both important 
during gameplay and around digital game activities. In spite of a growing interest 
in the dialogic aspects of games and learning, there exists no systematic overviews 
or focused theoretical discussions on the why, how and what when enacting and 
studying dialogue around digital gameplay within educational contexts. In this 
paper, we will outline and discuss key theoretical approaches to conceptualising 
games, dialogue and learning and discuss the possibilities as well as limitations of 
different approaches as exemplified by selected case studies within the context of 
primary and secondary education (K-12). Moreover, we will discuss key aspects that 
need to be considered, when researching dialogue in relation to digital games and 
learning. First of all, researchers need to clarify what they mean by dialogue, when 
researching digital games and learning. This involves discussions of related 
concepts such as conversation, discourse, interaction, communication, debate, and 
discussion. Secondly, it is necessary to discuss how dialogue is shaped in a complex 
relationship between specific game affordances and pedagogical approaches that 
may potentially both open as well as close possibilities for meaningful dialogic 
interaction. Thirdly, it is important to bear in mind that the notion of dialogue in 
dialogic education may be based on different theoretical assumptions - i.e. the term 
may both refer to ontological aspects (e.g. relationships between participants) as 
well as epistemological aspects (e.g. knowledge construction). The paper marks a 
preliminary first step in an ongoing work that aims to conduct a systematic review 
of empirical work on digital games, dialogue and learning. Consequently, the paper 
concludes by outlining key areas of interest for further exploration of the complex 
relationship between digital gameplay, dialogue and learning. 
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Abstract: Companies and the human resources (HR) population have shown a 
growing interest in assessing and developing their employees' soft skills. 
Management and leadership soft skills are currently the most affected by this heed. 
Indeed, companies are currently complex human organizations where managers 
and team leaders have to supervise together a multi-generational / cultural group. 
That is why soft skills, also referred to as interpersonal or behavioural skills are 
expected to be valued in HR management. Companies and HR experts are able to 
train their peers through different tools, like interactive workshops, instructive 
videos, and online learning. Likewise, they use interviews and situational judgment 
tests (SJT) to identify soft skills. In an innovative approach, the process of training 
and the assessment of the learning progress may be enhanced through game-based 
learning (GBL) and synchronized into a sole serious game. To this end, we propose 
a generic framework enabling the creation of a Gamified Situational Judgment Test 
(GSJT). The first part of the framework is about the gamification of an SJT to 
enhance the learning of a soft skill and we rely on a visual novel game approach to 
support the gamification process. The second part is focused on the evaluation 
process of the players' learning. We propose a model based on a decision tree 
enabling the collection of a data set through indicators. These indicators will permit 
us to evaluate the learning of the different soft skills through the game, and it will 
point us towards a tendency behavioural profile of the player. Our framework and 
models have been instantiated on a serious game intended for managers of an 
important banking group on an international scale. We will illustrate the instance 
with four primary leadership soft skills and will demonstrate the possibility to 
detect soft skills tendency profiles amongst the players. 
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Abstract:  In the overlapping fields of human computer interaction and game-based 
learning, methods for designing with physical movement play an immense role 
throughout the design and development process. The design of products for 
physical activities (i.e. exercise, fitness, play and physiotherapy) to the design of 
aircraft seating arrangements involve a range of design methods. The trend of 
literature review covered methods for design ‘for’ or ‘of’ movement based 
interaction but not ‘design with physical movement’. This study reports a 
systematic literature review of peer reviewed articles on interaction design 
methods for ‘design with movement’ in the area of Human-Computer Interaction. 
The papers are selected from the ACM Digital Library, SpringerLink and Scopus with 
emphasis on selecting papers contributing to interaction design, service design and 
the broad experience design fields. The review is expected to inform the pattern of 
conducting the methods as part of the different activities in the design process. It 
also informs novel methods or variants of known methods. In total, 32 papers have 
been assessed eligible for reviewing with eventually 13 papers included for analysis 
and synthesis. The methods for design with physical movement are classified under 
four broad categories, Embodied Sketching, Eye-movement, Kinesthetic 
Experience, and Interaction through gestures.  

Keywords: Movement-based design, design methods, interaction design, body 
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Abstract: The simulation game "Digitalised Production Control" was developed at 
Fraunhofer IPA to give participants an understanding of the digital transformation 
in production (Yesilyurt et al., 2019). The simulation game aims to show 
participants the transition from applied lean principles in production to a digitalised 
production. New technologies contribute to the realization of the target vision of 
digitalised production, but at the same time also lead to the constant 
transformation of this vision due to ongoing provision of new solutions. The 
simulation game is intended to raise participants' awareness of the ongoing 
challenges of the digital transformation and to give them insight into the practical 
utilization of new technologies. The first version of the simulation game has already 
proven itself and has been evaluated in detail by participants. (Draghici et al., 2019). 
In order to sufficiently address this constant change in the simulation game and to 
introduce the participants to the use of new technologies, an expansion of the 
game to include an artificial intelligence (AI) component will be implemented. AI is 
chosen as a new technology to be implemented to address the current demands of 
small and medium sized enterprises (SME) companies and to initiate further 
discussions in the workshop format.  However, the framework conditions that the 
current game concept entails must still be considered. This paper indicates a 
systematic approach, for deriving a new concept integrating an AI use case that 
complements the existing concept. For deriving and choosing an adequate AI use 
case suitable to the simulation game, use cases conducted by Fraunhofer IPA in 
industry as well as a systematic literature review have been performed. The current 
scientific standard will also be explained in order to place the project in its proper 
context.  The derived concept and the way it integrates into the existing simulation 
game are explained in this paper. It also presents how the new concept should be 
implemented by applying AI-based image recognition. 
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Abstract: Undergraduate University students training to be future accountants 
have a clear career path ahead of them in South Africa as members of the South 
African Institute of Chartered Accountants (SAICA). Their future employers have 
recognized a knowledge gap in terms of their insights into the world of business. A 
key industry employer and training company partnered with the University to 
develop a bespoke board game to develop their business acumen using a gamified 
learning experience. On game day 350-550 students (depending on the year) 
simultaneously compete in groups of 6 with a game master at each table.  After the 
conclusion, students receive questionnaires soliciting their feedback and 
suggestions for improvement. The researcher and other organisers’ also have an 
annual reflection and brainstorming meeting where feedback is discussed, 
consolidated and incorporated. The open-ended student feedback from 2015-2019 
were thematically analysed and mapped to iterative improvements. The study 
reveals that the concerns of students and game masters are vested in their own 
experiences and perspectives. Themes revolve around students concern for 
procedural justice related to time allocations and the influence of luck and potential 
variations between game masters on their final results. The findings from the 
researcher and organisers’ reflexive standpoint relate to improving the flow of the 
game and building in mechanisms to support student preparation and mastery of 
game play. Questionnaires soliciting feedback from students are influenced by self-
reporting bias. However, this feedback stretches across years and therefor data 
triangulation plays a mitigating role. The research offers an overview of the 
evolution of a board game designed to facilitate student mastery of business 
concepts. In the emerging market context of South Africa the board game is a novel 
approach to teaching and assessment and creates both excitement and anxiety 
amongst students. 
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Abstract: Programming education has been classified as problematic learning in 
higher education, and in the current process of reaching a younger audience there 
are several challenges. Three of them that are highlighted in this paper are learner 
motivation, visualisation, and the need for engaging self-learning.  To address these 
challenges this study builds upon a combination of the old idea of game-based 
learning, and the new trend with escape rooms for educational purposes. The 
overall aim of the study is to design, develop, and evaluate a game where players 
can learn about fundamental programming techniques such as variables, data 
collections, selection and iteration. In the first step a web-based game prototype 
has been created and tested on teachers in K-12 education, and on teachers in the 
Makerspace movement. The main research question to answer was: "What are the 
teacher perceptions about important design factors for an escape room game on 
computer programming?". This study was conducted with a design science 
approach involving the recommended steps of 1) Explicating the problem, 2) 
Defining the requirements, 3) Design and development of an artefact, 4) 
Demonstrating the artefact, and 5) Evaluation of the artefact. The requirement 
specification was built around the syllabus framework recommended from the 
Swedish National Agency for Education. Evaluation data were divided into 
categories in an inductive thematic analysis, and later compared with design factor 
found in other studies on educational games for programming education. 
Preliminary findings show a mixture of attitudes among the teachers in the test 
group, there are also several suggestions for further development. The two 
important next steps are to 1) Test the prototype on students, with help from the 
teachers in the test group, and 2) To refine the prototype and develop the game 
further to meet the standard of games that K-12 students and Makerspace kids 
play. To obtain a high-quality outcome of the second next step, there is probably a 
need for a shift to a more professional development environment. 
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Abstract: Educational board games can enhance learners’ achievement, 
motivation, concentration, and interpersonal interaction. Although many studies 
have explored the positive effects of educational board games on various subjects. 
Board games are rarely used to train Chinese reading comprehension for high 
school students. In Taiwan, Chinese reading skill is a core ability of the compulsory 
education. Classica Chinese reading is an important issue recently. This research 
developed the board game "Story of Court" with cognitive design to enhance the 
Chinese reading skill. The sorting mechanism is the main feature of this game. It 
requires participants to read and understand the context on the cards, and to 
further sort and make the plots meet the task goal to win the game. Real-time 
evaluation is another feature of the game. Participants can get explanations of 
difficult vocabulary and correct situational answer which they don’t know when 
they played cards from the card back. This design allows students to immediately 
revise their misunderstanding of story context and learn difficult vocabularies in 
every game round. The aim of this study is to investigate the learning achievement 
of Chinese reading comprehension and its effects on students' anxiety, flow, and 
acceptance in this board game. The participants in this study were 38 high school 
students. This research conducted pre-test and post-test including Chinese reading 
skill and learning anxiety scale. Learners' flow and acceptance were also measured 
after the game. Among the evaluation of Chinese reading skill, the ability of reading 
semantic context is the most obvious improvement. The results showed that 
educational board game can assist classical Chinese learning. As for anxiety, there 
was no significant difference between pre-test and post-test, but communication 
anxiety showed significant decrease. Moreover, learners have high flow statement 
and acceptance in games, and this result indicated that they engaged in the game 
and can manipulate the game well. This study also discusses the effect of different 
genders. The report reveals that there are no significant differences in learning 
achievement, flow, and acceptance between genders. To summarize, "Story of 
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Court" is a useful tool to improve the Chinese reading comprehension and will not 
cause students' anxiety. 

Keywords: Board Game, Flow, Cognitive design, Game-based learning, Chinese 
reading comprehension 
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Abstract: This paper explores the question: when faced with a fixed time-
constraint, what impact does a process have on developers’ abilities to create 
effective educational games? In this paper, we discuss the process in which 
educational games are constructed and explore how different processes related to 
software development could impact those games, both from a product and process 
standpoint. The paper highlights how one of the authors used two different 
processes related to developing games, a design-based process versus a scrum 
framework with students in a course where they focused on developing 
educational games. With presenting data on evaluations of the products produced 
and surveys of the student experience, the paper aims to highlight how the process 
may have influenced both the products that were constructed and the experience 
for the students in the class. 

Keywords: learning, design, software development, scrum, computer science, 
educational games, design-based approaches 
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Abstract: Sharing of personal data, consciously or unconsciously, has become a 
ubiquitous affair. Even from a young age, students are confronted with privacy 
choices such as giving consent to sharing personal data when, for instance, using 
social media or remote learning tools. Despite that, privacy awareness is still an 
educational area often only addressed superficially. A team-oriented approach 
through educational game design could help engage students, stimulate thinking, 
and familiarise them with crucial privacy issues. This paper investigates the 
reflection and learning qualities of co-designing games for privacy awareness. 
Addressing the current pandemic circumstances, a playful online workshop is 
presented that enables remote co-creation of educational game concepts with 
design cards. By taking the roles of player, teacher, researcher or designer, students 
worked together remotely to discuss the subject matter, learning assessment and 
game mechanics to elaborate a balanced game concept targeting everyday privacy 
issues. The qualities of the co-design workshop to induce reflection and learning 
were examined in a two-stage user study. First, in a between-subjects trial (n = 61), 
the ability of the online workshop to encourage reflection about privacy decisions 
was compared to a paper-based offline version. Second, remote co-designing was 
further examined in a within-subjects evaluation (n = 32) in which students rated 
their learning gains in terms of privacy compared to their learning gains in designing 
educational games. The outcomes of the questionnaire and post-activity feedback 
indicate that remote and on-location co-design of educational games are equally 
effective for sparking reflective thinking about privacy decisions. Thus, both can be 
applied adjusted to contextual conditions regarding social distancing or other 
requirements. When contrasting learning quality between privacy awareness and 
game design, remote co-creation showed more supportive of conveying knowledge 
about balancing the games for learning than about the privacy domain. 
Conclusively, implications regarding educational game co-design with card toolsets 
are synthesised from the empirical findings.  

Keywords: Educational Game Design, Online Co-Design, Online Co-Creation, 
Serious Games, Privacy Decisions 
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Abstract: While game-based learning has been extensively studied only over the 
last few decades, the use of game mechanics in pursuing specific educational goals 
is considered an ancient tradition. When we look at the current state of education 
in Slovakia, we can see that it has inherited much from the post-war era of Soviet 
influence (1945–1989) and therefore it is reasonable to closely examine the use of 
games in education during this period. The Communist regime in the former 
Czechoslovakia (analogous to other countries of the Soviet bloc) clearly identified 
and accentuated the potential of games in education of the young generation. 
Games were understood as a preparation for adult employment and a tool for 
shaping a regime-friendly, “socialist man” (and woman). Thus, in state socialism, 
game-based education was openly associated with ideological indoctrination. The 
educational-ideological development of children through games was undertaken 
mainly in the mass children’s organization Pioneer, itself built on the Soviet model. 
A state-socialist alternative to the originally apolitical Scout movement, Pioneer 
also organized children’s summer camps where children took part in many game-
based activities, including so called “terrain games”, infused with a particularly 
strong ideological element. These games — as period documents reveal — 
explicitly prepared children for warfare with “enemies of socialism”. The paper 
explores how the children who were supposed to be shaped into exemplary citizens 
and soldiers by them appreciated these games. To this end, the paper applies 
content analysis of the period manuals for Pioneer team leaders, game compilation 
books and other pedagogical literature and weighs it against the survey reviewing 
former Pioneer members’ experiences. 

Keywords: Pioneer Organization, terrain games, defence education, indoctrination, 
communism 
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Abstract: The intelligent age and smart culture era provide a new environment 
where everything, including artifacts, is tagged with devices to capture and provide 
the required information. Organizations, game designers, educators and other 
stakeholders can utilize these technological opportunities to create extreme 
immersive and interactive experiences. They look forward to examining the 
combination of new methods and tools during in-site or outdoor visits, in order to 
intrigue and attract visitors and provide opportunities to experience emotional 
involvement and dominance feelings. Alike cities, heritage sectors all over the 
world envision to connect artifacts and other objects, so to urge smartness in their 
environments, and integrate Internet of Things (IoT) and other technologies, in 
order to uplift visitor’s involvement and interest for cultural collections. In addition, 
serious games development and their evolution enhance mental or physical 
engagement and broaden knowledge and skills in an entertaining and exciting way. 
This paper presents a systematic review that focuses on the use of escape rooms 
in the context of serious games, in museums or other places of cultural interest. 
Technological tools, platforms, tangible or digital objects, IoT elements, evaluation 
methods and their results and limitations are organized and mapped through a 
number of literature publications over the last 5 years. Seven qualified studies 
fulfilled specific criteria and PRISMA have been used as a guideline. The analysis 
indicates that IoT-escape room type of games can provide an enjoyable experience 
and immerse visitors as active learners who creatively use unknown tools, decision-
making, communication and critical thinking during their play in a cultural/historic 
environment. These games refer to any type of visitor’s group, affect traffic time 
and uplift cultural interest. Apart from that, they are also important to anyone who 
desires to promote and create motivational projects with cultural content using the 
escape room game mechanics and IoT elements. To the best of our knowledge, this 
review is among the first to provide a structured study with closely considered data 
collection and analysis.  
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Abstract: Teaching science through the use of computer games and simulations is 
an increasingly active research field. To this end, we conducted a systematic 
literature review on serious games for science education to reveal research trends 
and patterns. Specifically, we covered the research spanning between 2011 and 
2020, investigated country-wise concentration and most common evaluation 
methods, and discussed the positive and negative aspects of serious games in 
science education in particular and attitudes towards the use of serious games in 
education in general. 
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Abstract: The Bundeswehr Command and Staff College (BCSC) facilitated the 
Gamification of Strategic Thinking seminar from 11. Nov 2020 – 24. March 2021 
with students from the Hamburg University of Technology (TUHH) and Staff 
Officers from the Bundeswehr Office for Defence Planning. This paper describes the 
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seminar from construction to end, the sophisticated online facilitation, and the 
results and evaluation. Thereby, it contributes to discussing how to implement 
commercial of the shelf (COTS) conflict simulations (wargames) to education, 
particularly for political science and management. The seminar used the COTS 
board game 'Scythe' as the strategy development and strategy implementation 
environment. Seminar goals were applying management tools like SWOT-Analysis, 
Kanban Board, and the OODA-Loop (Observe, Orient, Decide, Act) to strategy 
development and strategy implementation in a competitive environment 
characterised by volatility, uncertainty, complexity, and ambiguity (VUCA). Six 
Teams consisting of five players each competed at the end of the seminar for three 
days, had to use the decision-making process several times, and faced the 
consequences of past decisions. Furthermore, four team members had to Red-
Team other competitors and learned how to implement this (business) Wargaming 
technique into the decision-making cycle. Finally, all participants had to develop a 
strategy, either their own or their adversary's strategy. The seminar was conducted 
in eight sprints, following the Scrum framework for agile project management in an 
agile education approach. Students had to practice an agile mindset, followed the 
scrum events Sprint Planning, Daily Scrums, Sprint Review and Sprint Retrospective, 
taking care of the Project Backlog, honouring the Scrum Values courage, focus, 
commitment, respect, and openness. The lead author planned the seminar as a 
distributed learning experience with an on-premises final. However, due to COVID-
19, the TUHH and the BCSC cancelled the on-premises final. As a result, the lead 
author had to facilitate the complete seminar entirely distributed using various web 
2.0 collaboration tools like Slack, Trello, Zoom and, of course, WhatsApp. The 
seminar was evaluated regarding the Learning Objective-Game Design framework 
and the Agile Education approach. This paper provides a new perspective on 
combining agile education, using a Scrum framework as the organisational overlay 
over the curriculum, and explicit gamification, using a COTS wargame. It is an 
update to the ECGBL 2020's paper. In comparison to serious games, explicit 
gamification is supposed to provide the element of fun by design.  

Keywords: Game-Based Learning, Gamification, Strategy, Wargaming, Agile 
Education, Scrum 
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Abstract: The domain of educational games has occupied the academic community 
for decades. Researchers are trying to embed pedagogical activities in computer 
games that originally aimed at entertainment. However, the pedagogical potential 
games is still under consideration as there is limited evidence that players acquire 
knowledge from a game of such kind. Traditionally newly acquired knowledge is 
assessed using pre- and post-game questionnaires or by tracking and analyzing 
student performance in the game. Recently, researchers have attempted to enrich 
their observations on student learning by analyzing data about the visual behavior 
of students during game play to take advantage of the non-intrusive process of eye 
tracking and the unbiased nature of human gaze (vision is a process we cannot 
consciously control). Gaze data are collected through eye tracking devices which 
record eye fixations and saccades and can be visually presented in easily 
conceivable ways (heatmaps, gaze plots, clusters, etc.) that reveal learner visual 
activity in front of a screen.  One of the major challenges in this approach is the 
interpretation of recorded visual behavior data and the way they correlate with the 
learning process. Different metrics for eye tracker can be related to user experience 
during a game like engagement or cognitive effort. This paper aims to review 
findings from related research efforts that investigated the connection between 
visual behavior and learning and highlight representative research experiments for 
assessing the learning effect of educational games by analyzing the visual behavior 
of learners. To this end, the paper presents eye tracking metrics that are related 
with the cognitive processes of learners and investigates how these metrics have 
been used in educational games to help better assess the learning effect of these 
games.  

Keywords: educational games, knowledge, learning process, eye tracker metrics, 
fixations, cognitive processes, learning effect 
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Abstract: The basics of studying financial literacy are important for any generation. 
Representatives of Generation Z, who were chosen as the target audience, are 
particularly in need of this knowledge today. We offer a training sprint game in the 
field of finance "Shock Economy" with elements of internal development. For the 
purity of the experiment, the game was tested on an optional course of studying 
finance for non-economists when forming an individual learning trajectory by 
students of the Ural Federal University (Russia). The authors have developed a 
dynamic and exciting self-development game for reaction and adaptation to 
changes in the development of financial literacy. The basis of the game concept is 
the ability to adapt to new conditions and successfully respond to existing game 
rules, which implies modification, here and now in a limited time. The authors 
developed a flexible game model with illustrative elements, which were created 
using graphic editors. The advantage of the game is a steady concentration of 
attention on obtaining and consolidating the necessary competencies during 
training. Although the target audience for the game being developed was 
Generation Z, for the completeness of the experiment, the authors conducted this 
game with students over 30 years old teachers and teaching and support staff. An 
experiment to study the behavioral characteristics of each group participating in 
game training showed that the proposed game may be of interest to the creators 
and moderators of game practices. Since it is universal and can be adapted to 
different topics, depending on the requests, and can help in motivating learning. 

Keywords: game practice, economy, generation Z, adaptation, skills 
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Abstract: STEMadium is a serious mobile game designed to improve middle school 
age youth’s skills in science and math by using the science and math inherent in 
baseball combined with a compelling narrative. This paper summarizes the 
development and evaluation of STEMadium. This includes the formative research 
which utilized play testing, interviews, and focus groups, with a particular focus on 
what would engage girls and minority youth. The results of that formative research 
drove the development of the game, including the inclusion of a strong narrative 
with a female protagonist who helps bring the team to victory, an array of team 
members, each with a unique backstory, who need to work on their STEM (Science, 
Technology, Engineering, and Math) skills to improve their baseball skills, and the 
inclusion of exploration and customization elements. The focus during 
development was to create an engaging science of baseball focused game for youth 
who may not necessarily be interested in sports or sports games while ensuring the 
pedagogy and presentation of content was teacher approved and mapped to math 
and science standards. The completed game was subjected to a three-arm 
randomized controlled trial (RCT) in which the game was tested against a control 
condition, and a condition in which the game was combined with virtual class 
instruction on math and science topics. Results from the RCT show that (1) the 
game performed as well as the game plus instruction condition; and (2) compared 
to the control condition, both conditions improved math and science knowledge, 
reduced the decrease in math skills during non-school periods (“summer slide”), 
and worked equally well across genders. The youth also reported liking the game, 
with the majority noting that it was better or much better than most educational 
games. The results provide support for the use of mobile gaming to improve STEM 
skills in middle school aged youth. As wellthe development may provide a roadmap 
for using gaming to engage youth not typically interested in STEM. 

Keywords: STEM, educational game, baseball, math, randomized controlled trial, 
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Abstract: Heritage education has prominent value and universal significance in 
protecting world heritage for future generations. It has implemented 
corresponding education policies to promote heritage education for young 
students. Educational board game has gained much attention and has been applied 
for learning for many fields. However, few studies focus on Chinese painting and 
calligraphy, not to mention elementary students learning Chinese painting and 
calligraphy through board game. This study developed a game” Searching for the 
secret” with the history of Qing dynasty emperor Qianlong ‘s south tour in China to 
explore how educational board game can assist Chinese painting and calligraphy 
learning. The game mechanisms based on situated learning and clue analysis were 
designed to promote learners to observe the detail of the Chinese painting and 
calligraphy. Players as emperor Qianlong ‘s minister arrange the tour and provide 
the suitable arts for the specific destination to emperor. To win the game, learners 
have to cross comparison the information provide on the destination cards with 
painting and calligraphy cards. The Chinese painting and calligraphy used in the 
game related to the history of Qing dynasty emperor Qianlong ‘s south tour in 
China. Many allusions of this tour are part of the game. All the information of 
Chinese painting and calligraphy are based on National Palace Museum related 
researchers’ finding. 62 elementary school students from north Taiwan 
participated in this study. Preliminary result suggested that that game could 
enhance students ‘learnings effectiveness. Students’ flow state revealed that 
learners engaged in the game. Student’s game acceptance indicated that learners 
manipulated the game easily. As for gender differences, the result showed there 
were no significant gender differences in male and female students’ learning 
effectiveness, flow state as well as their game acceptance. These preliminary 
findings suggested that situated game” Searching for the secret” could be an 
effectively tool in learning Chinese painting and calligraphy. 
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Abstract: There are numerous texts and articles that have theorized game design, 
providing “how to” guides and whole manuals for carrying out game design 
projects, as well as many texts on how to use games to teach other. There is, 
however, a paucity of research and guidance on critical approaches to video games 
for students – how to research them, and what their study could and already does 
entail. This lack of discussions of critical methodologies both in courses available in 
game design programs, as well as in published scholarly work, is not present to the 
same degree in adjacent cultural studies education programs, such as those 
focused on film, art, design, drama, or digital media. This project, informed by 
participatory action research, asked 15 undergraduate researchers in a Canadian 
university from a variety of disciplines (physics; computer science; arts; gender, 
sexuality and women’s studies; film, and chemistry) to design and pursue a novel 
video game focused research study, supported by a professor and 3 research 
assistants (2 Master’s and 1 PhD-level). All of the undergraduates were self-
selected gender and racialized minorities, some of whom played games regularly 
and a few who did not and were curious to learn more. Over ten months from 
September 2019 to June 2020, impacted by the global COVID-19 pandemic, we 
developed and implemented a curriculum to train and help support participants in 
how to construct their own research projects to study video games from a 
comparative media analysis perspective. This paper will report on how we 
approached the study of games and describe the curriculum framework for 
studying games we developed. We will report on what worked, what did not work, 
and our suggestions for future related projects. 

Keywords: video game curriculum, game studies, participatory action research, 
higher education, curriculum development, critical game studies 
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Abstract: Nowadays, the implementation of teaching strategies, tools and/or 
technologies that allow teachers to motivate, involve, and engage students in their 
learning process, are not only important but also widely spoken of in professional 
circles. In order to bring a different motivator into the classroom, I decided to use 
the case study method to examine how technology affects human rights. The 
purpose of using this method in the class was to promote both analysis of different 
perspectives and debate among my high school students. The lack of available time 
in class (a 50-minute session) directed me to the question that led this research: 
Can Game-Based Learning (GBL) facilitate the implementation of the case study 
method and improve the students’ learning process? A group of twenty students 
participated in this implementation. As a first step, teams of students had to race 
through four stations, where they found a different case study in each. The case 
studies were delivered as images, and each case required students to answer some 
questions (short-essay type answers). As a final step, students answered a final 
reflection intended to measure (qualitatively) the effectiveness of the combination 
of GBL and the case study method. The findings were very positive and motivating: 
the game allowed us to work with four different case studies within a period of 50 
minutes, students never felt tired or bored discussing the cases and responding to 
their corresponding questions, and students expressed that they were enthusiastic 
about reaching all the stations of the game. They also communicated that they 
were cognizant of their own learning. The aim of this paper is to address the 
benefits of GBL and to share them with teachers who are looking for strategies to 
update their instruction approaches. 

Keywords: game-based learning, case study method, analyzing different 
perspectives, high school, images as case studies, educational innovation 
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Abstract: Gamification, which is considered to be an efficient practice for learning 
through play, can be significantly expanded by Artificial Intelligence methods, and 
particularly Machine Learning. Nowadays, different industries employ a variety of 
applications based on gamification to create coherent and effective teams, e.g., by 
assigning roles based on the knowledge, understanding, and relationships between 
members. In this paper, we explore an online Escape Room experience that 
incorporates a variety of Raven-inspired intelligence tests and team-members 
communication, combined with Machine Learning methods. More particularly, we 
implemented state-of-the-art Deep Reinforcement Learning (Deep RL) agents, 
which are used for emulating human-like behaviour to navigate and interact with 
the 3D rooms, as well as to solve the tests. The RL agents simulate behavioural 
elements based on OCEAN personality traits model, such as openness, 
conscientiousness, and neuroticism, while also generating a big number of 
gameplay data. Analysis shows that their particular behavioural patterns have a 
significant effect on their performance, stability and time required to solve tasks. 
These findings allowed us to produce new performance metrics for a generic 
escape room model, which can categorize human play styles according to the 
OCEAN Five personality trait model. This approach effectively analyses the teams’ 
behaviour concerning both individual and overall performance. 

Keywords: Gamification, serious game, escape room, team building, machine 
learning, deep reinforcement learning, simulation, agents 
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Abstract: Serious Games (SGs) are particularly suitable to foster collaboration in 
complex domains that challenge formal education approaches. However, their 
effectiveness depends on their features as much as on the ability to assess their 
impacts on players, and analysing collaboration in games remains by and large an 
open problem. Research has traditionally used rich unimodal data to examine 
collaboration processes in games (e.g., video content analysis of verbal exchanges). 
Despite providing relevant semantic information, this can make data coding and 
analysis difficult and time-consuming. Furthermore, unimodal approaches can only 
partially capture complex processes defined by multiple interacting variables, such 
as collaboration. Recent research highlighted the potentialities offered by 
multimodal learning analytics (MMLA) to address these issues. MMLA integrates 
multiple types of data captured both in and out of the game system through 
different modalities to analyse complex processes. Although it has been highlighted 
as particularly suitable to investigate collaboration, research on MMLA in SGs is still 
scarce. This work contributes to the state-of-the-art by leveraging MMLA to explore 
collaboration indicators in a multiplayer, co-located SG for education in sustainable 
development. Our results corroborate the MMLA effectiveness in analysing 
complex collaborative dynamics, and identify key multimodal analytics useful to 
investigate collaboration in SGs. 

Keywords: collaboration, multimodal, analytics, co-located game 
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Abstract: Participation rates in physical activity are low, and with gyms closing and 
lockdowns becoming a necessary tool to fight the global pandemic, evidence 
suggests COVID-19 is only exacerbating the issue. People are becoming more 
sedentary as they stay at home longer and do more home office work. Exergames—
games that require physical exertion to play—hold promise to combat sedentary 
behaviours, since they are typically inexpensive and can be played at home. Despite 
their potential to motivate people to move, it is challenging to design exergames 
because they must strike a balance between exercise and play. Current research in 
exergames provides some advice and guidelines on best practices for developing 
movement-based games. But, to date little attention has been given to the design 
processes that lead to the development of these guidelines. This paper aims to fill 
this gap by contributing 1) an in-depth discussion of and insights gained from the 
design process used when developing an exergame and 2) a novel movement-
based method used in the development of a virtual reality (VR) exergame—VR 
bodystorming. We illustrate these methods through the development of Diverging 
Squash (DS), a novel VR squash game. We reveal insights throughout the entire 
design process from the beginning stages using brainstorming to focus on players’ 
needs and motivation for physical activity, to using exertion cards for framing the 
game’s primary elements. Exertion cards, for example, aided in our decision to 
gradually increase the difficulty of the game during play. We further demonstrate 
how our novel VR bodystorming method, or bodystorming in a virtual environment 
while wearing a VR headset, can be a useful tool for designers. For instance, during 
a VR bodystorming session, we practiced holding a virtual paddle in the VR 
environment in different ways. Insights from the way it was being held in VR led to 
adjustments to the way the paddle should be gripped, and the force needed to hit 
the ball. We conclude with key takeaways that give designers a view into how 
design methods for exergames are applied in practice and, thus, how they can be 
used in their own work. 
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Abstract: Game-based learning is a research area that has grown within the past 
two decades, with evidence of tailoring commercial-off-the-shelf gaming, 
developing bespoke educational games, and using gamification-based learning 
tools in a variety of educational settings. However, the Covid-19 pandemic has 
accelerated the need to focus on virtual learning experiences that are engaging and 
motivating for schoolchildren to participate in as they face learning from home. 
Games are one such method of virtual learning experiences that aim to provide a 
stimulating experience for young people to continue their compulsory education. 
This paper introduces a project developed between Millport Conservation Area 
Regeneration Scheme (CARS) and a small team of game development students and 
academics from Abertay University. The purpose of the project was to develop a 
Minecraft Education world that could be used by teachers to engage primary 
schoolchildren in the history and heritage of the Isle of Cumbrae, an island in North 
Ayrshire, western Scotland. The project also set out to achieve aims of promoting 
local heritage and heritage tourism, enhancing national educational standards, 
serving as an electronic record of local heritage, and introducing potential career 
options in gaming to young people. The result - CumbraeCraft - is a suite of eight 
lessons that support teachers to use the game within the classroom as a way of 
teaching young people about local heritage and culture. The world focused on 
recreating locations and events from the Isle of Cumbrae to present interesting 
facts and knowledge to pupils in an interactive and enjoyable manner, focusing on 
interactions of exploration and discovery, narrative and communication, fellowship 
and teamwork, expression and creativity, and challenge-based learning. The aim of 
this paper is to present a case study on the design and development of 
CumbraeCraft as an educational environment to teach the heritage and history of 
island communities in western Scotland. Additionally, the paper spotlights a gap for 
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games to be used to teach young people about local heritage and the historical 
significance of their communities and culture, with a particular emphasis on 
Scottish culture, language, and tradition. 

Keywords: game-based learning, game design, cultural heritage, Minecraft, school 
curriculum 
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Abstract: This paper explores and reflects on the development and testing of a 
mobile application designed to support lesson planning in digital production and 
digital literacy. The test results were a reality check for the developer team and 
provided key points for further development. The paper will describe the test 
process, divided into plan, results and actions for further development of the 
mobile application. The application is for use by educators in secondary schools. 
The application introduces basic methods for teaching digital literacy and 
production and provides examples of concrete learning designs. It is a huge 
challenge to teach digital literacy and production in secondary schools. It can be 
demanding to meet learning goals, plan meaningful activities and at the same time 
apply emerging digital tools. The application was inspired by game-based learning 
ideas: for example, we visualized didactical concepts using Augmented Reality (AR). 
The emerging AR technology combined the physical surroundings and virtual 
elements. Didactical concepts can be quite abstract for a new educator and the 
visualizations make them more familiar. The application was developed as part of 
a funded project exploring AR in teaching and learning in upper secondary schools 
in the Southern Region of Denmark. The application titled in Danish ROBOdidaktik 
(robo-didactics) can be downloaded from Appstore and Play store.  

Keywords: game-based learning, learning design, design, didactics, digital literacy, 
computational thinking. 
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Abstract: While playtesting is an established part of game development, empirical 
research on playtesting in general and volunteering as a playtester appears to be 
limited. In this case study, our aim is to explore who volunteers for playtesting and 
how their player motivation and experience affect the feedback they provide 
during the playtest sessions. The dataset (2019-2020) is a mixed methods 
approach, here we focus on three data types: 1) how the playtesters see 
themselves as gamers in the pre-test survey, 2) the think aloud method during 
game play and 3) the semi-structured interview after playing. Playtests were 
conducted for eight local game developers in Finland and Sweden and all games 
were tested by at least three volunteers. The playtesters were selected based upon 
a screening survey on gaming habits and preferred devices as the intended age 
group specified by the developers. Due to the limited research on the topic, we 
employed Bartle’s (1996) player typology as a starting point for the analysis. We 
focus on one game during two test iterations and four playtesters, each 
representing one player archetype. The results show that the playtesters provided 
feedback and suggestions for improvement in line with their respective player 
archetype, we see the need for more empirical research on the topic. 

Keywords: playtesting, player experience player topology, player feedback, game 
development 
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Abstract: Imagine parents not asking their children “Did you study today?” but 
instead asking “Did you play today? If you did not, please go and start playing right 
now!”. This is the general revolutionary idea of game-based learning. This is the 
ideal experience for every child, to learn by playing, and for parents to see their 
children loving to learn as they love to play, and finally for teachers to receive major 
excitement from their students about learning. If serious games are applied in 
lessons, then teachers stop going to their classrooms telling their students the 
theoretical part of their lesson and then solve exercises on repeat; Instead they 
could go to their classroom and say to their students that “today is a special day, as 
you will get to solve some great riddles in order to escape from Dr. Tom Cat's lab”. 
This paper will discuss how game-based learning and especially escape rooms could 
be a great learning toolkit for teachers and how these games can foster motivation 
and help students achieve their educational goals. The paper will describe the story 
of Dr. Tom Cat, a (great and maybe a little mad) scientist that has a special lab 
where each room is dedicated to one of the greatest scientists in Mathematics, 
Physics and Informatics like Alan Turing, Ada Lovelace, Kurt Gödel and Grace 
Hopper. This way, students learn about these very important scientists' lives, but 
also, they are required to solve a similar riddle to the problems each scientist had 
to tackle in their respective lives. Finally, the paper will present how an Augmented 
Reality application has brought this story and escape room game to life, and how 
this application helped impress the students more and store learning analytics 
about which riddle was solved by whom. The results of this experimental launch 
will be finally presented and analyzed. 

Keywords: escape-room, game-based learning, learning analytics, model of 
learning, game design 
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 Abstract: The environmental concern is a part of the today’s global agenda, namely 
due the negative impacts of human activities into the environment. This scenario 
has led to a creation of an awareness of the environmental issues and the 
sustainable concept in society. In this context, the environmental and sustainability 
education aims to promote a changing in attitudes and behaviours facing the 
environmental and social challenges, fostering an ethical and social responsibility 
sense. Moreover, it aims also to develop critical thinking in the society regarding 
the sustainability and other issues namely: climate changes and the protection of 
the biodiversity. Therefore, in order to raise awareness about the environmental 
and social challenges and to prepare the individuals for an active participation in 
devising adequate solutions, it is urgent to develop innovative transversal 
educative programs that encompass involve multiple understandings and 
dimensions and, combine distinct learning and teaching approaches, including non-
formal learning. In this sense, the use of game-based learning (GBL) emerges as an 
innovative method that intends to break mane of the traditional teaching barriers 
and allow for reaching stronger student engagement. Escape rooms, as a GBL tool, 
have been gaining great space inside GBL strategies. This approach has been used 
in formal education by educators from different fields of knowledge. From these 
experiences are reported results that allow to conclude that these innovative 
strategies are an effective method to motivate and engage students in the teaching 
and learning process, and to foster the development of several key skills in 
students. The design of the puzzles and challenges, the hands-on experience, the 
immersive factor and the interaction provided through the activity, influence 
changes in knowledge, values and attitudes towards environmental behaviour and 
sustainability. This research has implications for the discussion on the most 
appropriate strategies for the implementation of educational escape rooms (EERs) 
to boost environmental education, namely in the context of formal education.  
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Abstract: A healthcare organization in the Netherlands, in collaboration with their 
research partners and a Virtual Reality (VR) company, have been developing an 
innovative product for rehabilitation care, the VReye!. This prototype product aims 
to close the gap between the clinic and the real world, by allowing children with 
developmental coordination disorder (DCD) to learn how to ride a bicycle in a safe 
VR environment. The objective of our study was to create a Business Model for this 
VR product. First, a structured literature review was performed (Wolfswinkel, 
2013). Next, 14 interviews were conducted with different stakeholders. The data  
was analysed with the method of Miles and Hubermann (2014). For the business 
modeling we used the STOF model (Service, Technology, Organization Finance) 
(Haaker et al, 2013). The literature study showed that the eye tracking function of 
the VReye! would be of additional value in the rehabilitation of children  with DCD. 
In addition, the organization and financial aspects of VR in healthcare were 
insufficiently reported. Based on the interview results, we propose an early-stage 
business model. In this model, the most viable option for the VReye! is to first apply 
for a research funding to cover the development stage towards a medical product. 
For the latter, a possible suitable model would be centered around health 
insurance companies, in which the VReye! is offered as a service to healthcare 
organizations. Business modelling for VR in healthcare is still underdeveloped. We 
proposed a possible business model of a specific case: the VReye! The STOF model 
was found effective in this case. More research is needed to investigate its 
suitability in daily clinical context.  

Keywords: Serious Games, Virtual Reality, Healthcare, Business Modeling 
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Abstract: Spatial relations are an integral component of science, technology, 
engineering, and mathematics (STEM) disciplines. Despite studies indicating that 
spatial reasoning skills are important for student success in STEM disciplines, these 
are not systematically instructed or tested in K–12 education. There are very few 
widely available opportunities to train spatial reasoning skills that have been 
proven to be effective tools. Previous studies have found a connection between 
playing action games and increased spatial skills. Recently, the connection between 
puzzle games and spatial skills has received attention, as a positive relationship 
between them was found in school children. The present study implemented a 
survey research design to examine whether there is a difference among young 
adults (18-30 years old) with respect to their spatial reasoning skills. The main focus 
of the study was a comparison between players of puzzle games as compared with 
non-gamers. For this purpose, a questionnaire was developed that tested spatial 
reasoning skills (locating patterns, finding symmetry, matching shapes etc.), using 
ten multiple-choice problems. Fifty-one participants (31 male), with an average age 
of 22.6 years old (SD=3.48) completed the questionnaire. Data analysis indicated 
that the number of hours of playing digital puzzle games had a strong, statistically 
significant positive relation with spatial reasoning skills (Pearson’s r= 0.51, p<0.01). 
This provides an indication that the more hours young adults play digital puzzle 
games the higher their spatial reasoning skills. The study did not find a statistically 
significant correlation between spatial skills and variables such as self-perceived 
programming knowledge, or frequency of playing non-digital puzzle games. This 
study argues in favor of the design and development of mobile puzzle games that 
seamlessly promote spatial skills from a young age, without the need to provide 
structured formal education interventions for K-12 children. Findings are valuable 
for game designers and developers as they indicate benefits of playing digital puzzle 
games. 

Keywords: digital games, puzzle games, spatial reasoning skills, spatial visualization 
skills 
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Abstract: Imagine the following scenario: It is the 18th century and you are a 
traveling merchant, planning to sell your goods in a number of cities. Travel is costly 
and time-consuming, so you want to visit all relevant cities on a round trip while 
having to travel the shortest possible distance overall. This challenge has written 
history under the name of Traveling Salesperson Problem (henceforth TSP). 
Nowadays, the TSP is not only a combinatorial problem central to theoretical 
computer science, but also highly relevant for human endeavours as vastly diverse 
as holiday planning, economic supply chain management, and even DNA 
sequencing. With the goals of enabling players to (a) explore this fascinating 
problem and (b) develop intuitive as well as algorithmic solution strategies, we 
created the educational board game “On the Trails of the Traveling Merchant”, 
which can be played in two different versions: cooperative or competitive. To 
empirically evaluate and compare both versions with regard to relevant aspects of 
gamefulness and enjoyability, we conducted a user experience study with 12 
participants. Using a paper-pencil version of the Game Experience Questionnaire 
(GEQ) including the Social Presence Game Questionnaire (SPGQ) module, we 
assessed participants’ game experience along the seven general dimensions of (i) 
immersion, (ii) tension, (iii) competence, (iv) flow, (v) negative affect, (vi) positive 
affect, and (vii) challenge, as well as the three social dimensions of (viii) empathy, 
(ix) negative feelings, and (x) behavioural involvement. Additionally, we assessed 
players’ perception of the game as a learning and playing experience, and their 
rating of the game materials. The present article concludes that players report an 
overall positive game experience for both the cooperative and competitive version 
of the game. Furthermore, results indicate that players are in the zone of proximal 
development while familiarizing themselves with the TSP and coming up with 
strategies for solving the problem. 

Keywords: computer science education, computational thinking, game-based 
learning, unplugged game, game experience, traveling salesperson problem 
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Abstract: Indie games represent, probably more than any other category, the 
freedom and creativity of game designers. These innovative games produced 
outside mainstream studios propose artistic experiences that are full of emotions 
and have great educational possibilities. Given the vast amount of information 
compiled in Wikipedia about games, many of these small productions have their 
own articles. However, the way they are created has not received much study, and 
even less has been devoted to the kinds of references that they include. This work 
uses a selection of indie games with educational possibilities to analyze the content 
of their Wikipedia articles, classifying and assessing the quality of their sources. 
Thus, after selecting the games and finding their corresponding articles, all their 
references were tracked. A classificatory system was applied to understand the bias 
involved in the production of this information, exploring the extent to which the 
educational possibilities of these games have been explored. Although many games 
have dedicated articles on Wikipedia, most of their references come from games 
news websites or sources that lack academic rigor. Particularly significant is the 
absence of academic books or journals, especially from areas such as education, 
game studies or game-based learning. 

Keywords: independent video games, indie games, game-based learning, 

Wikipedia 
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Abstract: The binary numeral system is a fundamental and necessary knowledge 
for people who work within the computer related professional fields such as IT and 
Engineering. Almost every technological device that we use in our daily life today is 
operating on the binary numeral system because of its straightforward 
implementation in the digital electronic circuitry using logic gates. However, many 
beginners are facing difficulties in learning the binary numeral system, such as 
misunderstanding the concept, having insufficient time to practice their 
understanding or having difficulty in grasping the arithmetic procedures. With the 
fast development of digital devices, people nowadays are learning through 
interactive and personalized game-plays. Compared to traditional learning, game-
based learning (GBL) creates a more attractive channel for knowledge transfer, 
ensuring more effective learning outcome. This study aims to design a GBL mobile-
app for binary numeral system for beginners. The proposed mobile-app adopts 
James Paul Gee's 16 principles of GBL design methodology and follows the optimal 
GBL design factors provided by Olsson and Mozelius (2017). Four difficulty levels 
(beginner, intermediate, expert, and hidden) are available, with the random 
question generator matching the specific difficulty level. The difficulty level will 
increase gradually for three basic game modes (decimal, octal, and hexadecimal). 
The questions can be formulated into two-way conversions, with arithmetic 
operations covering addition, subtraction, multiplication, and division. Instead of 
asking users to input the binary number, the inversed questions will ask users to 
input the decimal number for the given binary number. There were a total of 37 
responses collected from the beta testing. The survey questions were divided into 
three sections, namely the questions on the principles for GBL (12 questions), the 
questions on user experience (6 questions), and the questions on system integrity 
(5 questions). Majority of the participants gave positive feedback on the application 
of the principles for GBL design into the game development and on system 
integrity. They were satisfied with the user experience. 30 participants felt that the 
GBL approach is most suitable for learning Mathematics. In addition, the 
experiment also found that 46% of the participants preferred a better visual 
experience among other modalities from the VARK model. 
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Abstract: Nowadays we live in an ever-changing society. The educational context is 
no exception and requires a renewal of paradigms. Profound changes to the role 
and function of the professor and the students are particularly vital. Active, 
cooperative and participative methodologies of learning must be privileged, 
breaking with magisterial education and the mere transmission of knowledge. 
Mathematics is one of the school subjects where demotivation is a frequent 
concern. Relating mathematics with other areas usually draws students’ attention 
and increases their involvement in the classes. It is necessary to go beyond the 
traditional; the teacher must look for resources that make his classes flow, so that 
the students acquire or increase their interest in mathematics. In the last few 
decades, technology has advanced in multiple fields, including education. Some of 
its benefits include improving student performance and motivation, fostering 
active learning, and tracking student progress. Kahoot! is an example of a platform 
that can be used for reviewing content and motivating students for learning. The 
main reasons for choosing this tool are related to the fact that the application is 
accessible online free of charge, allows an intuitive use, both by the teacher/author 
and by the student/player and allows the participation of the whole class in an 
interactive, stimulating, and playful way. The teachers involved in this study began 
using Kahoot! in their classes as an alternative teaching methodology. The 
participants in the study are undergraduate students from a Portuguese higher 
education institution and encompassed the curricular unit of Statistics. The aim of 
the study is to investigate students’ perceptions of how Kahoot! can be used as a 
tool for reviewing class content or designing warm-up activities. A survey was 
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conducted to gather information about students’ insights on the use of Kahoot!. 
Similar studies have shown that higher education students are usually receptive to 
the use of this tool, finding it useful to increase their motivation and consider 
technology can positively impact learning. 

Keywords: educational games, game-based learning, higher education, motivation, 
Kahoot!. 
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Abstract:  This study reviews a sole entity in the gamification design, badges, to 
determine best practices regarding design and implementation in digital 
environments. By cond0ucting a literature review covering ten experimental 
publications that examined the badge isolated in a gamified digital environment, 
this study concludes that existing research gives varied results in implementing 
badges. The study's key finding is that due to similar population, context and game 
attributes, the game element Badges seems to be most effective when used as 
signs and steppingstones steering the generated user activity towards the intended 
end-goal of the design. This study has both practical and theoretical implications. 

Keywords: Gamification, Badges, Design, Higher education, Behaviour, 
Implementation 
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Abstract: It is argued that face-to-face (F2F) allows students to get to know each 
other and collaborate, including quite a bit of informal communication in F2F 
meetings. However, during the pandemic, even the F2F has been digital. There is 
an uncertainty of how future higher education will develop, with the extension of 
the digital/virtual appearance being in the future in terms of hybrid solutions. In 
turn, this will put some constraints on the forming of groups and group work in 
classes. Some investigations, for example, why students appear with black screens, 
point in a direction of introducing Sims - virtual characters or avatars - as it is about 
feeling comfortable in what the students experience as an exposed situation. In 
particular, the students who entered higher education in the fall during the 
pandemic (Fall 2020) seem to have a high threshold regarding showing their face 
on the screen during seminars. The students “disappear” prior to group work 
sessions, only to “reappear” after the group work. What can we learn from the 
students when developing a games-based environment to support socializing, and 
thus facilitate for students to collaborate and cooperate in order to solve tasks 
during group work? Where do their preferences lie: working digitally “face-to-face” 
(F2F) or by using avatars, and why? Our data is based on investigations among 
approximately 450 students at the Inland Norway University of Applied Sciences, 
where we have interpreted results from a quantitative survey. In this paper, we will 
argue for both views. And even if the survey showed that the students were not 
unanimously in favour of avatars, we will conclude with suggestions for a new 
research project and provide guidelines for a dual approach, as well as investigating 
which settings provide the most comfortableness and best experienced learning 
outcome. 

Keywords: gamification, digital escape room, enhanced learning outcome, online 
learning, avatars 
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Abstract: The majority of children and students play computer games and are 
familiar with their terminology. However, they may not know how they are 
constructed and, primarily, they are not aware of their importance for 
contemporary digital culture. The same applies, also, for educators. In this paper, 
we present a proposal for an open prototype workshop, a combination of software 
and methodology, introducing art students and educators to concepts of 
contemporary digital culture (e.g. ecosystems of humans and artificial entities), 
through a construction and composition approach, based on powerful tools of 
multiuser games. The proposed workshop is named Creation of the world, 
precisely because it concerns the construction of an original multiuser world, 
collaboratively by educators and students. It is organized in a scalable way, 
adaptable to different levels of education and technological knowledge. Creation 
of the world is built upon the infrastructure of @postasis platform (apostasis.eu), 
which we have specially designed to support distance, collaborative education and 
artistic creation. This platform has been implemented based on Unity game engine 
and provides customizable tools for creating virtual entities with dynamic 
behaviours (avatars, Non-Player-Characters (NPCs), Internet-of-Things 
mechanisms) that coexist in a multi-user access space. The role of the educator is 
important throughout the workshop as to the definition of the world’s main 
concept, the rules of its development (e.g. NPCs’ behaviours) based on platform’s 
tools, and the transfer of these to the students through targeted lessons. Students 
are encouraged to jointly construct elements of realistic or imaginary artificial 
worlds and their characters, by using composite means, starting from existing 
knowledge (e.g. painting, texts, digital elements, scripting). Their creations are 
gradually transformed and integrated in the platform’s space, thus developing an 
ecosystem of interacting virtual characters and humans. Students and educators 
dressed as avatars jointly experience the constructed world and discuss on its 
concepts and redesign. Through this process they both acquire practical skills, and 
a critical view of the production cycle of such a world, and thus are able to reflect 
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on creative ideas. Results are presented from cases of secondary and higher art 
education and directions of further research are proposed. 

Keywords: multiuser games, art education, Creation of the world workshop, Non-
Player-Characters, @postasis platform, Alien (Ξένος) concept 
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Abstract: The use of serious games and game-based learning to develop new skills 
and knowledge in the context of social innovation education is a new and a 
promising endeavour. Social innovation education supports the empowerment and 
activation of students as social change makers. At the same time, the active 
engagement in socially impacted projects and activities enhances self-efficacy and 
promotes a positive emotional learning experience through game-based learning. 
Serious games are an opportunity for players - and learners - to demonstrate the 
impact of their actions in the creation and implementation of social innovation 
projects by working on emerging and real-world problems in a protected 
environment. To be able to achieve the educational goals of the game, the user 
experience of the learner during the game and learning process is crucial. A positive 
learning experience and appreciation of the game, for instance in terms of usability 
and playability, will lead to more promising results than negative assessments. With 
the purpose of drawing conclusions in this context, the objective of this paper is to 
present the results of the user experience empirical analysis of learners in the 
NEMESIS Serious Games for Social Innovation. The game, based on an adventure 
and open-world game, introduces social innovation to students. This is achieved by 
bringing the player to NEMESIS City with the aim of increasing the well-being of the 
inhabitants with his "social innovation power". There, the player gets the 
opportunity to work on new problems and implement social innovation projects in 
collaboration with non-player characters (teachers, social innovators, parents’, and 
other stakeholders) in order to be rewarded with happiness points for the city. The 
evaluation of the game focuses on usability/ playability, narratives, play 
engrossment, enjoyment, creative freedom, personal gratification, visual 
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aesthetics and learning success of the game-based social innovation education 
approach. 

Keywords: Serious Games, Game-based Learning, Social Innovation Education, 
Sustainable Development Goals, User Experience 
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Abstract: Although serious games strive to combine game and learning mechanics 
as seamlessly as possible, they often provide supplemental learning content such 
as learning videos, glossaries, appendixes or further information. Due to its 
complexity, evaluating GBL requires differentiated perspectives on mechanics and 
their impact on learning. Yet, current methods often focus on overall impressions 
rather than the effect of individual elements. To ensure quality and meeting the 
needs of the target group, it is useful to test mechanics separately. For this reason, 
the paper suggests evaluating additional learning content separately from the 
game environment. In the study, participants (106 students (65 girls), MWage = 
16.41 SD = .75) were asked to answer questions regarding their motivation, attitude 
and self-concept of ability towards mathematics and physics before and after 
watching three learning videos from the serious game re:construction. 
Additionally, they were asked several questions about video characteristics as well 
as knowledge and interest gain. Furthermore, participants were asked to rate the 
video formats and report what they liked and disliked. The videos show 
mathematical and physical content in connection to the storytelling, characters and 
examples used in the serious game. The factorial repeated-measure ANOVA for 
motivation, attitude and self-concept of ability shows a main effect for attitude and 
activity-based motivation as well as an interaction effect regarding activity-based 
motivation and age. The variables regarding the videos were analyzed via one 
sample t-tests regarding the average item. All three learning videos were rated 
better than the average regarding their general assessment, recommendation, 
general cognitive load, highlighted information, engagement and willingness to 
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work, individuality, learning goals, quality and comprehensibility. All three 
examples were rated worse than the average regarding workplace relevance, and 
the gain of knowledge and interest. To evaluate game and learning mechanics 
separately can be a useful to assess their individual impact, quality and fit with the 
target group. Furthermore, it allows an autonomous development of each game 
component, if the digital prototype is not ready for testing yet. Nevertheless, taking 
a mechanic out of its context can be biased since its interaction with other 
mechanics is neglected. However, as part of a broader testing strategy, the revised 
mechanic could be tested again within the game environment in a subsequent 
study.   

Keywords: game-based learning, serious game, learning video, engineering, future 
learning, evaluation 
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Abstract: Reflective learning forms knowledge from revisiting and reassessing 
previous experience intentionally and knowingly to modify experience positively. It 
helps increase self-awareness, which is a critical component of emotional 
intelligence, creative thinking skills, and a better understanding of an active 
engagement. Digital games are an appropriate medium for triggering and 
supporting reflection by providing a safe and immersive environment of stealth 
learning with the freedom to explore, identify, fail, and retry. Therefore, reflective 
design in game-based learning aims to trigger critical reflective learning in players, 
particularly given what game actions may mean in a larger learning context. 
However, although reflective learning can improve teaching and learning 
experiences in a new form, work dedicated to reflective design in game-based 
learning remains limited. This review aims to provide deeper insight into the 
characteristics of reflective design used in game-based learning to facilitate player 
reflection via digital games. In this systematic review, after screening against set 
criteria, a total of 20 studies published between 2010 and January 2021 in indexed 
scientific journals and conference proceedings were identified. We analysed the 
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main features of the reflective design in technology and how they are currently 
incorporated in game-based learning (GBL). In addition, we explored the impact of 
reflection-in-action and reflection-on-action on players’ learning process during 
and after gameplay. The outcome of this analysis indicated that most of the reviews 
studies had incorporated reflective design features in GBL to improve the learning 
process, i.e., improve understanding, enhance user experience among players with 
active engagement, improve critical thinking, self-reflection, strategy development, 
reasoning problem-solving, and retention rate. This systematic review aimed to 
provide an exploratory study for educators, researchers, and game designers by 
providing valuable information on the main characteristics of reflective design in 
game-based learning and current limitations with future work. 

Keywords: Reflective design, game-based learning, user experience, reflective 
learning, game design, systematic review 
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Abstract: The study describes the problem of the complexity of decision-making. If 
there is any problem, the person is faced with the question of whether to perform 
an action or not. Our research focuses on the use of role-playing games to solve 
debatable situations, that is, where a dilemma appears. Today, covid dilemmas are 
relevant. Players are offered a brief description of a certain situation with 
controversial solutions to an urgent problem. This study presents practical cases 
that relate to vaccination against coronavirus. The participants of the game are 
divided into teams by roles, discuss and formulate their arguments in favor of a 
certain decision, depending on the chosen role. Next, each of the participants tries 
to prove the correctness of their point of view in a reasoned way. If the dilemma is 
decided by a majority vote, then those players who have convinced those present 
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of their point of view in solving the dilemma win. Thus, the problem situation is 
considered from different sides and a common compromise solution is reached, 
taking into account the interests of all players. 

Keywords: dilemma, role-playing game, decision-making, coronavirus 
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Abstract: In recent research, games have become an important reference with 
regards to learning skills with certain characteristics, as well as in promoting 
contemporary literacies. Games have similarly become highly relevant in the 
promotion of psychological well-being and mental health.  Even considering this 
role in promoting learning in general, soft skills, motivation, cooperation, empathy, 
among others, in the field of psychological intervention, the potential of games has 
been much more applied to patients than to the psychologists and their 
professional development. The present study aims at mapping the intersection 
between psychological intervention related skills learning and game-based 
pedagogical strategies. For such purpose, a Systematic Literature Review was 
conducted through some of the most relevant scientific databases. The obtained 
sample was further selected following the PRISMA guidelines with screening and 
eligibility processes based on inclusion criteria, defined considering the research’s 
aim. Non-peer reviewed research and studies aimed at other pedagogical 
approaches, such as gamification, were excluded from the final sample. Papers 
were categorized, coded, and analysed through statistical procedures and content 
analysis techniques. The results contextualize games as effective and feasible tools 
in the professional development of psychologists and psychology graduates, 
simultaneously highlighting the scarcity of resources in this field and the need for 
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more experimental and quasi experimental approaches to foster evidence-based 
pedagogical choices. 

Keywords: GBL, Psychology, Psychology Learning, Psychology Students, Mental 
Health Professionals, Therapists 
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Abstract: Although there is growing awareness of the importance of teaching 
programming in schools, the roadblocks of stereotypes, biases, and social/cultural 
prejudices often shape the framework of learning settings in Computer Science 
(CS). In programming, students usually have different uneven advantages or 
disadvantages prior knowledge, expectations, and approaches: While some have a 
more substantial need to work collaboratively, share their work, and proceed 
systematically, others like to develop on their own and tinker without needing 
immediate help or guidance. During periods of restricted physical presence at 
school locations, such as during the Corona pandemic, individual digital solutions 
were required to provide online pedagogical motivation. Especially online, it is 
crucial to find new ways of encouragement and personal support. A completely 
stand-alone online workshop (i.e., Massive Open Online Course, MOOC) may not 
be as supportive as direct support from teachers or tutors. This leads to the 
question of whether various online support services (e.g., tutoring) are valuable 
and necessary. In April 2020, learners were encouraged to participate in an online 
extracurricular programming experience, focusing on mobile visual programming 
and game design. The goal was to solve small, constructed coding units with the 
app Pocket Code online and develop their personalized game at the end. This paper 
presents the four-day extracurricular online programming initiative conducted with 
21 students aged 10 to 15 in Hildesheim, Germany. This experimental case study 
shows the different utilization of support options like tutoring sessions, comment 
sections, and collaborative group meetings, and provides further insights on the 
online workshop. Results demonstrate some preferences between genders: girls 
engaged in tutoring sessions longer and more frequently. 
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Abstract: Computer and video games have established themselves in society. For 
example, around 30.4 million Germans play at least occasionally, including 30 
percent of 10- to 29-year-olds and 30 percent of 30- to 49-year-olds. Therefore, 
schoolchildren and students are very familiar with the medium. Learning content 
presented in game form builds on these experiences. Game-Based Learning Units 
(GBLU) can support the learning process in many ways. Numerous educational 
institutions now use digital learning systems in their teaching anyway. GBLUs 
should be able to be integrated as entirely and seamlessly as possible into the 
existing digital learning systems. The work aims to develop a prototypical GBLU 
while using a Game-Based Learning Framework (GBLF). The research goal is to 
provide a prototypical GBLU and integrate it with an existing Learning Management 
System (LMS). For this purpose, a 2D-Jump'n'Run game (which refers to a game 
genre in which the character moves in a two-dimensional environment) is 
developed. The used LMS will be integrated in the Knowledge Management 
Ecosystem Portal (KM-EP), and the connection is made by using the Learning Tool 
Interoperability (LTI). However, the GBLUs created in this way should also be as 
easy as possible for users to use. This includes the integration into an LMS, the 
configuration, and, ultimately, the playout to support the learning process itself. 
The paper presents the conceptual considerations for integrating the GBLU and the 
usage of the GBLF. Furthermore, the proof of concept implementation of the 
mentioned systems and the evaluation are presented. The usability of the concept 
was demonstrated by realizing and evaluating it using a Cognitive Walkthrough 
(CW) in a prototypical learning unit. The CW resulted in improvements and renewal 
for future work. 

Keywords: game-based learning, unity, LTI, learning analytics, applied gaming, 
serious games 
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Abstract: Computer and video games have established themselves in society. 
Around 30,4 million Germans play at least occasionally, including 30 percent of 10- 
to 29-year-olds and 30 percent of 30- to 49-year-olds. Schoolchildren and students 
are therefore very familiar with the medium. Learning content presented in game 
form builds on these experiences. Game-Based Learning Units (GBLU) can support 
the learning process in many ways. Numerous educational institutions now use 
support systems in their teaching anyway. GBLUs should be able to be integrated 
as completely and seamlessly as possible into the existing digital learning systems. 
The aim of the research is to provide a development environment for the creation 
of GBLUs with which it should be possible to design GBLUs based on Unity. For this 
purpose, functions for the integration into existing Learning Management Systems 
and configuration options are required. Game data analyses should also be possible 
for learning and Learning Unit evaluation purposes with the help of which the Game 
result can be evaluated to optimize the Learning Unit, evaluate the task, and 
support the learners. The prototype framework to be created is intended to 
support developers of GBLUs conceptually and technically in extending the process 
of game creation by a component for Game result and learning result knowledge 
transfer. Furthermore, it should be possible to integrate the developed Game-
based Learning Unit as easily as possible via authoring systems. The paper presents 
the conceptual considerations for the development environment and the gaming 
analytics component. Furthermore, the Proof of Concept implementation of the 
mentioned systems and the evaluation are presented. The usability of the concept 
was demonstrated by realizing and evaluating it using a Cognitive Walkthrough 
(CW) in a prototypical Game-based Learning Unit. The CW resulted in 
improvements and renewal for future work. 

Keywords: game-based learning, Unity, LTI, learning analytics, applied gaming, 
serious games 

mailto:ramona.srbecky@fernuni-hagen.de
mailto:benjamin.wallenborn@fernuni-hagen.de


78 

Paper-based vs. Digital Prototyping: How to Evaluate 
Serious Game Concepts at Different Stages of 
Development  

Antonia Stagge and Cornelia Schade  
Technische Universität Dresden, Media Centre, Germany 

antonia.stagge@tu-dresden.de 
cornelia.schade@tu-dresden.de  
DOI: 10.34190/GBL.21.023 

Abstract: During the development process of a serious game elements such as 
storyline, feedback and learning tasks need to be designed in order to create an 
entertaining but also goal-oriented learning experience. Thus, a decisive challenge 
is to master the balance between learning and playing. Prototyping and testing can 
support a systematic evaluation of this balance. This paper describes how the 
methods of paper and digital prototyping were applied in the project E.F.A. which 
aims at developing a serious game on occupational health and safety. Paper 
prototyping was used at an early stage of the development process. Work on the 
digital prototype only began after the testing and refinement of the paper 
prototype was completed. This paper aims at answering the following research 
questions: How do evaluation results of a serious game concept differ between 
testing with a paper-based and a digital prototype? For which evaluation criteria is 
either a paper prototype or a digital prototype an appropriate medium to efficiently 
test and refine the concept of a serious game? To collect data on these aspects, 
eight test runs with the paper-based and seven with the digital prototype were 
conducted. Testers were asked to think aloud while playing and were interviewed 
before and after testing. A comparison of paper-based and digital testing shows 
that a paper prototype is rather useful for evaluating baseline elements such as the 
complexity of learning tasks. In the specific case of E.F.A. the implementation of 
learning contents was criticized and participants perceived only a small grow in 
knowledge. For testing aspects of usability digital testing, though, turns out to be a 
better suited method. The digital version revealed problems in the navigation and 
the position of dialogs or buttons. The results of this research indicate which 
evaluation criteria are useful for different levels of abstraction of prototypes.  

Keywords: serious games, paper prototyping, digital prototyping, learning 
experience design, evaluation 
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Abstract: The increasing attention to the Middle Ages in popular culture (e.g. the 
TV series “Vikings”) and scientific discourse (neo-medievalism, H. Bull, S. J. Kobrin, 
A. C. Arend) in turn, led to a widespread medieval theme in digital media and virtual 
worlds of modern video games. The paper investigates the gamification of the 
Middle Ages on the relevant example of innovative educational capabilities of user 
modifications (mods) of the historical game “Total War: Medieval II” (TWM2). 
Compared to the original 2006 game, many (still) constantly appearing (even in 
2021) custom mods were created in close collaboration with professional historians 
and significantly improve historical authenticity and the level of involvement (E. 
Goffman) of gamers. Methodologically, the study takes into account that TWM2 
with its mods is a genre hybrid of turn-based and real-time strategy with RPG (role-
playing game) elements. According to these three levels, user mods: 1) discover 
new historical regions as well as the cultural, political, technical, and religious 
backgrounds of regional medieval history (at a strategic turn-based level), 2) 
carefully represent new historical types of troops (at a tactical real-time level), and 
3) add new historical medieval characters (at an additional RPG level). The paper 
reveals the innovative educational capabilities of TWM2 mods that improve the 
historical authenticity of the original game and allow engaging game-based learning 
of medieval history. In terms of methodology, the study uses the newest theories 
of gamification (Y.-K. Chou, A. Marczewski, S. Deterding, R. Bartle), the diachronic 
principle of historicism and regional typology, the dichotomy of ludology and 
narratology (G. Frasca, J. Juul), the non-reductionist approach of I. Bogost, the 
concept of the “involvement” (E. Goffman). The findings of the paper can be useful 
for modern historical, educational, and game studies. 

Keywords: total war medieval II, game-based learning, gamification, video games, 
game studies 
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Abstract: With the sudden outbreak of the deadly COVID-19 virus, countless 
academic institutions around the world were driven to shift entirely from teaching 
in physical classrooms to online teaching overnight. One of the biggest challenges 
faced by educators is how to sustain student engagement in online delivery. 
Gamification, the approach of engaging users by employing game design elements 
and mechanics is one such solution. Nevertheless, in most cases the practice of 
gamification is more on being results oriented and less experience-centric, while 
the success of video games is usually more focused on its overall player experience. 
For the purpose of this paper, the term ‘vertical gamification’ is used to describe 
the lower-tier levels of gamification which utilizes game elements such as leader-
boards, points and badges as its purpose is to attain higher points for rewards. The 
utilization of social gameplay elements such as the challenge, opposition, and 
competition aspects of game design within gamification is termed as ‘horizontal 
gamification’. The horizontal reference refers to a more social-centric aspect of 
game experience. This paper aims to examine learners and their perceived 
experience in the gamification of online classes and to gauge the level of 
engagement and challenges faced by these learners. The research also aims to 
investigate if a vertical gamification procedure provides a similar level of 
engagement as the horizontal gamification procedure. Through a series of surveys 
involving 108 participants within a normal online class environment, online classes 
utilizing vertical gamification and online classes utilizing horizontal gamification; 
the research was able to determine at which point the learner’s level of 
engagement increases. The research will apply the GAMEFULQUEST instrument to 
assess the perceived gamefulness between the various online classes to ascertain 
the success of using a more distinctive experienced-based gamification approach 
to enhance engagement for online teaching and learning. 

Keywords: Gamification, Online Teaching, Game Design, Serious Games, Social 
Gameplay 
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Abstract: Chess is a zero-sum game with no uncertainty for any players, as there is 
no hidden information. The turn-based nature of the game introduces the gaming 
opportunity as profound in the characteristic of the player’s style. Chess players 
realise and internalise such a body of knowledge, evaluations and further refine the 
learning from stimulating dialogues that nurture the progressive thinking from 
shared experience in gaming. Whilst, professional and experts in chess at the 
highest level have these traits, children and amateurs take a more random 
approach and enjoy the discoveries in Chess. In this paper, we explore the 
immersive social space of a playing environment and quantify Individual learning 
experiences and realise the Chess Board as an Interface to the opponent (who 
Constraints the Thinking). Further, the gaming opportunity with chess is then 
reduced to discovering the opponent in the context of effectively engaging in a 
progressive dialogue (from constrained to the regulated environment). In this 
formulation, we bring four different accounts of a facilitator's experience to bring 
an understanding of the journeys of children and young people learning chess. We 
outline the contrasting ideas and observation from (a) Social Inclusion Perspective 
with working with children with ADHD in Spain (b) Gender-based Dialogues – 
understanding female participation in Chess (c) Children’s communication in highly 
Informal, teacherless, teaching less and Self-organised Learning Environment in 
Wales (d) Reflections from formal Chess-in-school programme in Gibraltar. With 
various attempts to engage chess in schools and communities, we could now design 
and nurture dialogic thinking in the context of game-based learning to re-imagine 
perspectives on how effortlessly (a) Experience is delivered to an audience of a 
universal appeal (b) Derive useful lessons learned to bring measurable and 
evidence-based outcomes through Game-based Learning. 
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Abstract: People with intellectual disabilities often experience problems whenever 
they want to visit large indoor spaces such as shopping centers, hospitals, and 
cultural centers, as they might be not able to quickly navigate them and find the 
right place. Interactive message boards, signage systems, helpdesks, and other 
navigation aids may be useless to them, as they may not be able to read and 
understand navigation maps, or even communicate with strangers. This article 
presents a mobile game that trains indoor navigation skills of people with 
intellectual disabilities. The gameplay is based on user control of the movement of 
a game character along a route built in the space with several indoor objects. The 
goal of the game is to complete the route from the entrance to exit with minimal 
deviations. The indoor space and the objects within the space are represented as 
2D or pseudo-3D (isometric) models. The route is rebuilt every time at the 
beginning of the game, depending on a set of objects which the character wishes 
to pass by, and is divided into segments between two neighbouring objects. To 
keep the user's attention while he moves the character, the current section of the 
route is highlighted and the end of the section is indicated by a bright marker. After 
the game character reaches the end point of each section, the user is shown a 
smiling or sad emoticon depending on the success in passing the section. After 
reaching the end point of the route, the user is shown a list of emoticons matched 
to each route section. The developed game was integrated with the mobile game 
for training shopping skills of people with intellectual disabilities previously 
developed by the authors. For the game, several models of real stores have been 
developed, , with interior shopping racks. At the beginning of the game, the user 
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creates a shopping list. The list is used to build a route on the store map, which the 
user must go through to buy all the goods from the list. 

Keywords: mobile game, intellectual disabilities, people with intellectual 
disabilities, indoor navigation, training indoor navigation skills, training shopping 
skills 
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Abstract: Learning through dialogues enables individuals to engage different 
perspectives of other learners and foster wisdom. To date, researchers have 
dedicated themselves to utilizing games to facilitate learning engagement. From 
tabletop games to electronic games, the experience of gameplaying has 
encouraged dialogues and interactions between participants. The Massively 
Multiplayer Online Role-Playing Games (MMORPGs) introduced a new level of 
interacting experience in virtual worlds. They are designed to enhance cooperative 
experiences. Features like chat boxes, guilds, and easy grouping have afforded 
players opportunities for creative gameplay and facilitating teamwork. However, 
through the interviews with the players of Final Fantasy XIV (FFXIV), we found that 
the communication mechanisms embedded in the game are not always player-
friendly. New players are often intimidated by the complexity of the game, and no 
effective channels have been in place to ask for help. Additionally, constraints 
associated with the private messaging system and limited communication across 
data centres further impede new players’ abilities to learn how to play. Alternately, 
players would stream the gameplay on Twitch, inviting other players to chat, which 
facilitates open discussion and results in a superior exchange of information 
compared to in-game communication. Over time, this improvisation of utilizing the 
streaming channel as an extended tool to facilitate dialogical learning of the 
gameplay has made the game itself more enjoyable. In this study, we explore how 
dialogical learning occurs in an MMORPG (i.e. FFXIV) and how it contributes to 
interactions and engagement within the game by using grounded theory approach. 
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We conduct and analyse interviews of 10 U.S.-based FFXIV players to derive insights 
that will be beneficial to educators. Although video-based gamification and 
dialogical learning are not new concepts, they are still rarely implemented; 
monological structure continues its domination of school curriculums (from 
elementary to higher education). Through the present study, we want to call for 
change to this status quo. 

Keywords: game-based learning, dialogical learning, MMORPG, Final Fantasy, 
gaming, Twitch. 
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Abstract: This article presents a literature review on the state of the art of research 
on students’ learning through educational game design. A growing number of 
researchers are studying students’ design of educational games as a means of 
learning. Students are given active roles as educational game designers and learn 
by applying knowledge about their academic subjects to game learning and game 
mechanics, as well as by discussing and playing their games with peers. The role of 
game designers requires students to be innovative, make complex choices and 
apply creativity to reach their academic learning goals. The teacher plays the active 
role of co-creator in educational game development processes. Although this 
learning approach has great potential, it is complex for individual teachers to apply. 
Additionally, it can be difficult to assess and measure students’ learning outcomes. 
The present systematic review investigates successful approaches as well as gaps 
in this research area. A total of 17 articles met the inclusion criteria and were coded 
for the literature analysis. The findings of the articles were extracted and 
synthesized to identify the dominating and essential themes and elements that 
contribute to the success of this way of learning. The reviewed articles shed light 
on (1) recommended pedagogical approaches, (2) examples of learning design 
frameworks, (3) methods for applying formal learning goals to students’ 
educational games, (4) methods for measuring learning outcomes and (5) design of 
teacher and student support in the learning process. For each of these subtopics, 
future directions are proposed for improving the research area in the best possible 
way. 
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Abstract: There has been considerable progress in incorporating sustainability 
topics into serious games, particularly on fostering corporate learning about 
sustainability. Exploration is still limited in connecting learning from game sessions 
and game development context. Within the Interreg-VA Dutch-German project 
"STRASUS", a browser-based multiplayer simulation game for logistics-related 
companies, was designed to sensitise learning about sustainable business. Our 
study presents research in learning from game sessions and game development, 
using insights from analyses of documents, interviews, and observations in light of 
the learning-loop concept. The results show that single-loop was fully achieved; 
double-loop learning was achieved except for players not consistently linking 
comprehension of some sustainability concepts to the normative factors in 
business decision-making. Deutero learning was detected for the game designers 
and researchers involved in game design: both groups were sensitised about the 
difficulties to match the linear approach of game development with complex 
sustainability concepts. Our findings emphasise that strategic decision-making, key 
performance indicators and reflective debriefing are linked to the effectiveness of 
game-based sustainability learning. Furthermore, the learning-loop inspired 
assessment provides a valuable evaluation method for clarifying learning on the 
cognitive, normative, and contextual level. In conclusion, serious gaming offers a 
valid and practical approach to foster corporate sustainability learning if the game 
allows strategic thinking in players' decision-making; if multidisciplinary 
collaboration leads to the appropriate portrayal of complex decision-making 
processes for sustainability; and if game-based learning is reflected upon learning 
objectives that can be thoroughly discussed in the debriefing and beyond game 
sessions. As a suggestion for future research, we expect further investigation on 
how sustainability games could work together with other participatory learning 
activities to capture the benefits of different learning loops in an extended period.  
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Abstract: The advancement of artificial intelligence (AI) and its increased use in 
everyday life have exacerbated the need to understand its underlying processes, 
and to raise awareness about its shortcomings and faults. Consequently there has 
been an increased effort to teach basic concepts of AI and machine learning (ML) 
from an early age. Digital games have been shown to be effective as teaching and 
learning tools, and there are ongoing efforts to increase AI literacy through 
educational digital games. To this effect, this work describes the process followed 
to extrapolate the design of such an educational game directly from the 
pedagogical needs emerging from stakeholders. Seven focus groups and workshops 
were conducted in Greece, Malta and Norway, with 55 teachers, researchers, 
practitioners and policy-makers, and 22 primary and secondary education students 
in total. These workshops identified seven goals which informed the design of a 
game for AI literacy called ArtBot. The game design process and the final interface 
and gameplay loop of ArtBot are explained in relation to these goals. The game was 
subsequently deployed across a variety of platforms, to enable dissemination to a 
broad audience in classrooms and elsewhere. The game was part of the tools 
developed in the framework of the LearnML Erasmus+ project. A preliminary online 
survey was used to gauge how well the game was received by teachers and 
students, with an overall positive result. A longer-term data collection of the game 
usage statistics has been initiated and will be analysed over the course of the game 
dissemination. 

Keywords: ArtBot, Artificial Intelligence, Education, Game Design, Game-Based 
Learning, LearnML, Machine Learning 
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Abstract: Game-based learning has been popular research trend in recent years. 
Game-based learning may improve students' learning motivation, learning 
achievement, and involvement. Board game can strengthen interpersonal 
interaction and involvement in learning. This study developed the board game "118 
Job Bank" integrating three cognitive mechanisms to facilitate students' career 
planning learning. There are “paired mode”, “sequenced mode” and “combined 
mode”. The corresponding card game tasks includes different personality traits 
fitting for different job positions, the salary of different job position, and different 
industry requiring different job positions through playing three game tasks of 
"Human Resource Agency expert", "Salary actuary" and "Hunter head expert." The 
purpose of the study is to investigate the effect of career exploration game on 
learners’ learning achievement, flow, anxiety, and motivation through the game. 
There are 37 high school in northern Taiwan participate in the research. The pre-
and post-test was analyzed by the dependent sample t-test, and the he results 
indicates that the board game used in this study can enhance students' learning 
efficiency. Besides, Repeated measured ANOVA was used to compare students' 
involvement, motivation, game acceptance and anxiety scores in the different 
game modes. The result revealed that, there were no significant differences in flow, 
motivation and anxiety among the students in the different game modes. 

Keywords: Board game, Game-based learning, Learning motivation, Learning 
anxiety, Cognitive design 
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Abstract: Primary school teachers are equipped with versatile skills to learn, teach, 
and select learning tools while considering curriculum – only to ensure an engaging 
experience for learners. Articulating teachers' perspectives and the thought-
process of how they select and evaluate a ‘game’ that has the ‘potential’ of 
delivering learning in their classroom requires attention. Teachers’ experience of 
exploring, learning, planning, and training themselves advocates a connection to 
various personal and past experiences.  Hence, understanding their students, 
gaining continuous experience, and comprehending their ‘explorative skills’ may 
allow further insights towards games as learning tools from their perspectives. 
Therefore, this paper investigates the influencing factors and approaches of 
primary school teachers in Australia on their decision-making process of evaluating 
and selecting games for their classrooms. With the concepts and principles adopted 
from the theory of experience, the need to include andragogical principles is also 
considered as participants are adults. With the phenomenological approach, the 
interpretivism paradigm is adopted to allow the acceptance of subjective views. 
Data is collected through semi-structured interviews with eleven teachers, and it is 
transcribed and coded through NVivo. Thematic analysis is adopted to ensure the 
depth of meaning of individuals' experience and how their experience influences 
their thought-process of selecting, evaluating, and engaging students using 
educational games. The paper concludes with a broader discussion regarding the 
influence of experience in teachers’ education and learning, and how it influences 
game selection, evaluation and how they have not been involved in designing an 
educational game process. The author also proposes a "thought-process” from 
analysis to demonstrate two emerging approaches alongside tools and resources 
useful for other teachers in primary schools. Lastly, it is highly crucial to stress the 
differences between teachers playing a game and teachers evaluating the game for 
optimizing the classroom environment and learning for their students. 

Keywords: Teachers’ experience, games, educational games, designing educational 
games, learning tools/games, evaluating games 
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Abstract: The recent COVID-19 restrictions have forced many museums and 
entertainment institutions to shut their doors to visitors. This initiated an 
extraordinary impact on the heritage sector, forcing museum professionals to 
rethink and reshape how heritage contents could be made more accessible. This 
paper is part of ongoing research for developing a theoretical framework towards 
enhancing the visitor experience within the museum environments. The study 
investigates the implementation of gamified storytelling experience within the 
context of immersive technology in museum environments towards increasing the 
level of immersion of the visitor's when "interacting" with museum artefacts. 
Digital technology allows museum professionals to implement advanced 
interaction within their exhibition displays, enabling visitors to be more active and 
involved in the knowledge exchange process. Museum display and exhibition 
practices are beginning to explore the potential of immersive technology to provide 
visitors with meaningful experiences that facilitate the transfer of knowledge. In 
this study, Virtual Reality (VR) is considered as an instrument that could enable 
better interpretation of these artefacts. To add and increase immersion and 
meaningful interactions in VR experiences, this study investigates storytelling and 
gamified approaches as key enablers of such experiences. The study covers 
engineering heritage with the Lanchester petrol-electric car developed in 1927 as 
the subject matter and also an artefact. The car, the inventor, Frederick Lanchester, 
and the history serves as the focal point of the investigation into the gamified 
immersive representations of museum objects. Three different VR experiments 
(gamified, narrated, and immersive) will be conducted in closed (university lab) and 
open (museum) environments to validate and determine the framework's impact 
on enhancing the users' experiences and interpretations. The developed 
framework will benefit museums exhibition in general by improving the 
interpretation process and educational experience for the visitors. The paper 
describes different approaches considered in this study such as gamification and 
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storytelling practices in museum mediums to improve immersions and motivation 
of the visitors. 

Keywords: Cultural Heritage, Museums, Storytelling, Gamification, Immersive 
technology, Virtual Reality 

Identifying the Lack of Immersive Games in Higher 
Level Mathematics Game-based Learning 

Evgenia Anagnostopoulou 
University of Sussex, Brighton, UK 

ea434@sussex.ac.uk 
DOI: 10.34190/GBL.21.116 

Abstract: Although many educational games have been created across a range of 
game genres, the variety is limited when it comes to mathematical games. This 
paper explores a wide range of maths games available and classifies them in terms 
of their mathematical content and players’ experience, in order to identify a gap 
that still needs to be covered. The author’s PhD research is currently focused on 
addressing this gap. This work addresses the research question ‘Is higher level 
mathematics included in immersive game-based learning?’ To enable this a deeper 
perception of how maths content is integrated into existing games, the level of 
maths involved, and the kind of gaming experience provided are required and 
presented in this paper. A thorough search of mathematics games presently 
available on PC platforms was conducted. As the associated PhD research is 
investigating the potential of Massive Multiplayer Online Role Playing Games 
(MMORPGs) mechanics, mobile games are not considered in this paper. Because of 
similarities in the content and flow, the games were grouped and 12 cases were 
chosen as representative. To classify these cases, two scales were constructed: the 
mathematics content scale and the interactive player experience scale. The first 
scale classified the mathematical content of the games in five ranks according to 
the Key Stages of the UK National Curriculum. The second scale classified the 
interactive player experience. A five rank scale was devised in order to rank the 
various maths games with respect to the following five aspects: immersion; 
autonomy; relatedness; challenge and competence; intrinsically incorporated 
mathematics content. When the data collected was plotted, the findings revealed 
an area that it is still uncovered by mathematical games. This area represents 
games with high interactive player experience that would cover KS3–KS5 
curriculum. This finding can be used in future research to address this area by 
making use of previous studies on highly interactive and immersive games that 
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provide increased players experience, such as MMORPGs, and embed KS4-KS5 
mathematics academic learning within the mechanics of these, such that players 
are enjoying first and learning simultaneously by default.  

Keywords: higher level maths; game-based learning; immersive games; 
mathematics games; interactive player experience; KS3 to KS5 maths 
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Abstract: While studies have indicated that teachers are increasingly accepting 
digital games as a teaching tool, the curricular design work of teachers toward 
integrating digital games into their teaching has remained relatively understudied. 
This study explores the learning activity designs of teachers who used the sandbox 
game Minecraft Education Edition. Taking a grounded theory approach, we 
analyzed 159 publicly available lesson plans designed by 16 teachers. Through 
qualitative coding, we identified seven design dimensions that described variations 
across the lesson plans. We illustrated how teachers combine these design 
dimensions to arrange the socio-technical learning environment, scripting 
interactions between themselves, students, the game, and external media. These 
findings reveal the various design possibilities that teachers have when teaching 
with a sandbox digital game and highlight the important role that teachers play in 
designing game-based learning activities. Suggestions for future research and 
implications for the design of professional development for game-based teaching 
are discussed.  

Keywords: game-based learning, games-based teaching, teachers as designers, 
Minecraft, lesson planning with digital games  
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Abstract: In game design, the choice of design technique to use to engender 
empathy within a game player is an outstanding challenge. One element of 
empathy is the notion of perspective-taking. This paper explores the extent to 
which four previously used perspective-taking game design techniques, when 
applied in a different context, have a similar or different impact. The four 
techniques are point of view, avatar, similarities, and switching avatars. These 
techniques are known to have an impact on how a player identifies with their in-
game representation and how it may have an impact on their perspective-taking. 
The new context into which they are applied is a game designed to develop 
empathic feelings towards immigrant workers (a person who goes into another 
country and works there) in different office workplace engagement settings. 
Twenty participants played the game. Before playing the game, each participant 
completed a questionnaire about their perceived level of empathy and their 
personal attitudes towards immigrant workers. Instrumentation was used to 
record each player’s perspective-taking choices during the game. Each player was 
interviewed after the game about their choices and the extent to which they felt 
that their perceived levels of empathy had changed. A total of 45% of the players 
thought that the techniques enhanced their ability to perspective-take, 25% were 
uncertain and 30% thought the techniques did not impact their ability to 
perspective-take. Switching avatars was voted upon the most as the better 
technique. Authenticity and perceptive reasoning were the most common 
referenced traits ascribed to the techniques used. Eventually the perspective-
taking game techniques provided support in a broader sense showing that they are 
tools that can be used to help facilitate, contribute, and support some degree of 
perspective-taking, knowing that each technique has its own merits and should be 
used with such consideration. This paper discusses implications of these findings. 

Keywords: Identity, serious games, empathy game design, immigrant workers, 
perspective-taking, avatar 
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Abstract: In terms of play with a single-player game and the habitual solitary play 
experience, there are only few indications as to what might constitute identity 
development within this practise. This paper asks, how identity may be 
constructed, maintained, or developed in the practise of playing, and how this can 
be indicated in play with single-player digital games. Namely, the goal is to 
decipher games’ pedagogical inclinations along with the players’ positioning in 
these towards learning processes which may establish a frame of identity 
development potential.  This is done via the concept of transformative learning 
situations in gameplay as potentials of identity formation. This, in terms of both the 
sociocultural and constructivist implications of engagement with a game as 
culturally situated artifact, and the pedagogical view of these in relation to the 
practise itself. While this paper is a theoretical discussion around the single-player 
play-practise with single-player digital games in combination with literature on 
identity, the discussions are closely linked to the intricacies of qualitative studies 
on and of these phenomena. For this reason, the focal points of the discussions are 
centred on re-evaluating assumptions of research and methodological issues 
towards the cultural play-practise of identity and play. In this sense, the paper 
poses issues and questions towards utilizing learning theory to study games, and 
vice versa, while also providing questions towards assumptions in studying games 
and identity development through learning. The discussion points are linked to 
Game Based Learning as they open a view of learning that offsets from 
transformative learning theory specifically. This, while simultaneously focussing on 
the relational and pedagogical aspect of identity formation in a practise which is 
often overshadowed by games with an immediate social nature and their more 
observable interactions. In this, the paper concludes towards attention on 
methodological issues in player studies by highlighting the intricacies of learning 
and development processes in habitual solitary practises.  

Keywords: Play-Practise, Learning and Identity, Transformational Learning 
Processes, Single-Player Games, Solitary Play, Identity play 
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Abstract: This article explores didactic planning in relation to 360-degree virtual 
reality through the application PartyLab (ed. In Danish FestLab). PartyLab is a 
Danish educational 360-degree application for alcohol prevention for young adults 
(ages 15 to 17). The application is used in a virtual reality headset, which results in 
an immersive experience with an intense feeling of presence. The application 
consists of 125 different 360-degree movie sequences, which students steer 
through, through choice making. Hereby students get the opportunity to 
experiment with alcohol in a safe environment and test different approaches 
towards consuming alcohol. This results in each user having a unique experience. 
It is examined how didactic material can be designed to support the experiential 
learning that takes place in the application. The material is designed through an 
iterative process with evaluation by schoolteachers, SSPs (a unit of collaboration 
between schools, social services, and police) and later in a real-life setting in 
schools. This paper describes the first two iterations, which contain the 
development of the first edition of the teaching material, evaluation by 
schoolteachers and adaption of the material followed by evaluation of SSPs. The 
current material consists of a learning guidance that will enable the general 
schoolteacher to facilitate the learning course (including the use of VR headsets) 
and students’ assignments to support the learning in the application. It was found 
that a very thorough guide for the teachers running the course is necessary, due to 
little or no experience with virtual reality and limited time for preparation. 
Moreover, using the application several times, with room for reflection on class and 
assignments on blood alcohol concentration could enhance students learning. 
Moreover, it was found, that assignments on alcohol consumption should be 
carefully introduced and not deal with high intake of alcohol, as it could create an 
incorrect worldview and thus promote alcohol consumption instead of preventing 
it.   

Keywords: virtual reality, didactics, 360-degree video, game-based learning, 
experiential learning, alcohol, VRLE 
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Abstract: Anxiety disorders are one of the most common mental health problems 
in Denmark with an estimated 350.000 sufferers. Social Anxiety Disorder (SAD) 
often begins in adolescence and has a considerable negative impact on the 
patient’s life. The gold-standard treatment for SAD is cognitive behavioral therapy 
(CBT). A central element in CBT is exposure therapy. During exposure the patient 
and practitioner gradually confront the feared stimuli. VR Exposure Therapy (VRET) 
utilizes virtual reality (VR) to provide an immersive and intense experience, 
comparable to the real world, for patients with anxiety disorders. This paper 
examines the development and design of two specific VR scenarios: “A Bench 
Scenario” with two people interacting with the patient and “An Employee 
Presentation” with four other people. The focus in this paper is regarding the design 
and development of the specific triggers used to provoke the fear stimuli within the 
patients with SAD and combined with game elements to enhance these triggers. 
These scenarios are developed and includes the usage of different game elements. 
These scenarios are to be tested in a larger RCT study combined with biometric data 
such as heart rate, sweat, and pulse sensors in order to measure anxiety levels. 
Both scenarios are to be interpreted in real-time and the scenarios can relay 
computer game inspired feedback to the practitioner. The overall goal of this 
project is: a) to shorten the treatment period for the patients, b) make a new 
approach for the current standard of treatment, and c) to lower the costs in 
treatment within the public sector. In the future the project will be able to target 
the specific anxiety triggers within the current patient. This research is a part of a 
larger project, called VR8, which is divided into several work-packages and between 
several partners.   
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Abstract: Within the present socio-economic context, the entrepreneurial 
education has become an important topic. To understand the world of 
entrepreneurship, students from Romanian economic colleges benefit in the 
national curriculum from a program based on the Practice Enterprise (PE) learning 
method. It comes as an approach that uses game based learning elements and it 
has been implemented nationwide with support from the European Practice 
Enterprises Network (EUROPEN), later one transformed in PEN Worldwide. The aim 
is to develop entrepreneurship skills through the unique PE methodology “learning-
by-doing”. A PE is a trainee-run company that operates like a real business. Under 
the guidance of a trainer, students create their PE, from product development to 
human resources or sales. These activities involve the use of game based learning 
(GBL) elements and the simulation of the operations that take place in a real 
company, in order to create an authentic and realistic learning experience. 
Students play different roles and thus understand the dynamics of teamwork or the 
consequences of decisions made. Learning is perceived by students as a natural 
process, achieved through role playing, simulation or other game elements. This 
paper aims to identify the perception of the students on how various GBL elements 
implemented in PE has on their learning outcome and the way in which teachers 
embrace the PE approach. A survey study was conducted to 165 students and 40 
teachers. Students were assessed about the development of their entrepreneurial 
skills by using PE in contrast to classical lectures methods. The results indicate that 
students respond better to this approach. The impact on teachers was assessed 
through a survey as well, to determine whether teachers consider the method 
practical and valuable for implementation. Teachers were also asked to identify 
successful GBL activity models, implementation opportunities and obstacles to 
overcome. The evolution of the number of the PEs in Romania confirms the success 
of the program, the increase of motivation for the development of entrepreneurial 
and reinforce academic skills.  

Keywords: Entrepreneurial education, Practice Enterprise, Game base learning, 
simulation 

mailto:moca.mihaela@gmail.com


100 

Bridging Emotional Design and Serious Games: 
Towards Affective Learning Design Patterns 

Gabriel C. Natucci and Marcos A. F. Borges 

University of Campinas - School of Technology, Limeira, Brazil 

gabrielnatucci@gmail.com 
marcosborges@ft.unicamp.br  
DOI: 10.34190/GBL.21.052 

Abstract: It is no secret that learning is a complex set of processes. Researchers and 
practitioners have been tackling the problem of learners’ engagement, motivation, 
and retention from various perspectives, from pedagogical to cognitive and 
psychological. Nowadays, learning has become increasingly ubiquitous in 
multimedia spaces. The use of games in pedagogical practices, known as game-
based learning, is one approach that has attracted attention in recent years. There 
is still much to determine whether and how games affect the learner’s cognitive 
process and stimulate educational gains, besides some findings of positive 
outcomes of such practices. Recently, some elements were included in the mix of 
learning variables: emotions and affective interactions. The learners’ emotion and 
cognition are intertwined, and thus influences learning outcomes either positively 
or negatively; even though this gap between affect, cognition, and pedagogy is 
narrowing, many conceptual backgrounds could be integrated into a unified view 
of systematic learning, especially when using multimedia environments such as 
games. One model that has been proposed towards this unified contextualization 
is the Integrative Model of Emotion in Game-Based Learning (EmoGBL), which 
accounts for cognitive-affective processes and their interaction with learning 
content; it also provides insights into how a particular game element can interact 
with the learners’ emotional and cognitive processes, particularly through game 
mechanics. However, there is still a gap in how exactly these elements can interact 
with the player in a way that can both inform designers and educators on how to 
design games with pedagogical focus (serious games), increasing learner’s 
retention and motivation. This work intends to decrease the gap discussed 
between game mechanics, learning and affective outcomes. To do so, it proposes 
a collection of serious game design patterns and guidelines, by linking standard 
game genre classifications (such as adventure, role-playing, or action) and game 
mechanics found in the literature with affective appraisal processes related to 
learning, as well as pedagogical theories and educational practices. 

Keywords: serious games, game-based learning, emotional design, human-
computer interaction, game design, design patterns 
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Abstract: Serious games are an increasingly popular mechanism for encouraging 
human behaviour change.  A difficult challenge is generating game design ideas for 
a given behaviour change brief. This paper describes a card design tool that 
supports ideas generation. Each card summarises a behaviour change technique 
(BCT), provides an application example prompt, and identifies possible game design 
elements.  The research question is: does the card design tool have perceived value 
for designers for generating ideas for behaviour change games? To evaluate the 
tool, four recently graduated game design students were given a set of 34 cards, 
instructions on using the cards, a game brief and then asked to generate ideas. The 
instructions included sorting the cards into piles with different headings (BCT, 
application example prompt, game design element). Cards were drawn randomly 
one at a time from each pile iteratively until all piles were exhausted. Participants 
recorded ideas using techniques they felt comfortable with e.g. note-taking, mind 
maps. Qualitative data on the students’ perceived value of the design tool was 
collected using semi-structured interviews and analysed using reflexive thematic 
analysis. It showed that the cards had some value for ideas generation but often 
had too much information thereby stifling creativity. Some instructions were also 
confusing. The cards were modified: information made more succinct and a visual 
guide added to provide clearer instruction. The experiment was repeated with four 
serious games academics with more game design experience. Similar qualitative 
data was collected and analysed. This showed that the design tool provided a 
framework for designers to organise their initial ideas about how different 
elements of the game design brief might be tackled. It also helped to identify 
knowledge gaps and ideas that needed to be developed further. However, there 
remain some concerns about the tool’s complexity inhibiting aspects of creative 
flow. 

Keywords: serious game development tool, serious games for health, behavioural 
psychology, behaviour change techniques, behaviour change game, behaviour 
change game tool 
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Abstract: This is My Story” is a two-dimensional video game, aimed to assist 
students and young adults with intellectual disabilities (ID) and/or autism spectrum 
disorder (ASD) improve independent living skills. The main goal of the game is to 
serve as a means to enhance the learning process of skills related to independent 
living, in Special Education (SE) schools and organizations. The premise of the game 
follows the main character that lives independently in hers/his house. Every day, 
different tasks are completed that are part of a main goal. Each task is rewarded 
with a number of coins, depending on the game performance. The coins can be 
used for customizing the avatar of the player, enhancing the house setting 
accordingly, and ultimately achieving immersion. There is no negative feedback and 
the feature of repetition is added, in order to assist players improve their score. An 
in-game assistant informs the player about the tasks that s/he has to carry out and 
provides feedback. A monitoring mechanism collecting game learning analytics is 
implemented for monitoring the players’ progress and the learning impact of the 
game. In this paper, the first game prototype that is ready for evaluation by SE 
specialists and end users will be presented. The game prototype incorporates three 
mini games that focus on: moving safely as a pedestrian to reach the 
cinema/shopping mall; performing transactions to buy a cinema ticket; 
understanding and following a map to reach corresponding shops to buy clothes. 
The design rationale of “This is My Story” will be presented in terms of a specialized 
design framework for serious games targeted to people with ID/ASD. This 
framework was designed based on a literature review of existing general-purpose 
design frameworks, serious games for people with ID/ASD and relevant design 
guidelines, as well as a questionnaire filled in by SE teachers/professionals. “This is 
My Story” is the first game that was designed based on this specialized framework 
and this can contribute to research on the field both as a case study and a validation 
of the underlying design framework.  

Keywords: Serious Games, Intellectual Disabilities, Autism, Game Design, 
Independent Living 
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Abstract: The concept of 21st-century learning proposes critical skills necessary for 
operating in the future work market. The skills include e.g., critical, innovative and 
creative thinking, problem-solving, communication and collaboration and the skills 
are gaining relevance in sports and health science to discover new ways to counter 
the pressing health-related challenges, e.g., sedentary lifestyle. To incorporate 
these skills in practical learning processes, a two-day movement-based sports 
innovation camp was held for 54 K12 PE students. The camp was designed and 
facilitated by four master sports students in collaboration with local PE teachers. 
Due to the 2020 COVID-19 lockdown of the Danish society, the camp was forced to 
undergo a rapid transformation into an online-format. We utilized a qualitative 
single-case study approach to examine the students’ motivation to participate in 
the online camp and provide recommendations facilitating similar workshops. The 
Self-determination Theory provides a legitimate ground to analyse the students’ 
motivational perspectives of autonomy, competence and relatedness.  A 6-step 
thematic analytical model was used to analyse the data from the students and 
teachers  reflections and interviews, based on SDT. The analysis revealed four key 
recommendations in executing a movement-based innovation camp. I) Be well 
prepared and provide templates for the students to generate and visualize insights, 
and thus concretize student assignments. II) It is highly recommended to ask the 
participants to turn on their laptop cameras at all times, to strengthen their 
relatedness and communication. III) Facilitators should not refrain from using 
constraints, such as tight timeframes, as the creative output of some individuals 
flourishes under such conditions. IV) It is recommended to separate the individual 
groups, so they cannot be influenced by each other's ideas. Thus, gaining a higher 
reliance on the groups own creative competencies, and leading to greater novelty 
in the creative solutions. 

Keyword: Online teaching; 21st-century skills; design thinking; creativity; Self 
Determination Theory; virtual workshop 
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Abstract: In this poster, we intend to present an ongoing investigation in the 
context of a doctoral project, whose main purpose is to investigate, describe and 
interpret the influence of gamification on the promotion of learning to read and 
write in a collaborative problem-solving context, in Primary English classes in 
Portugal. English is a rather recent subject in Portugal. Its learning became 
mandatory in 2015/2016 in this teaching cycle, starting in the 3rd year of schooling. 
The study took place in a private educational institution with pupils from third and 
fourth grades, with whom a set of activities were carried out. It is based on an 
interpretative paradigm of a qualitative nature and on a case study approach. It 
relies on participant observation, questionnaire and interview surveys, audio and 
video recordings, field notes, pupils' work and cloze tests and their triangulation, 
resorting to webQDA software to make its conclusions more consistent and 
providing it with scientific validity. Its objectives are: 1) to assess the influence of 
gamified activities on the learning of reading/writing in the teaching of English in 
Primary education and its implication in their resolution; 2) to assess the influence 
of these activities on the development of collaborative work skills in a problem-
solving context: a) understanding, exploration and resolution; b) group 
organization and cohesion. Although without conclusive results, since the research 
is in its initial phase, the preliminary data collected and analyzed during the 
implementation of the designed activities revealed positive consequences 
regarding the learners' engagement and motivation for English language learning. 
The pupils' interaction with reading and writing activities in English, aroused by the 
principles of Gamification, with the purpose of solving real problems, seems to have 
contributed to the development of soft skills, such as creativity and critical thinking 
and to the deployment of group work strategies. 

Keywords: Learning to read and write; problem solving in a collaborative context; 
gamified activities; teaching English in primary school 
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Abstract: Gamification has developed markedly over the past decade and 
educational institutions, starting to see its potential, are carrying out research 
projects introducing gamification to the classroom. Likewise, gamification has also 
experienced major success in the market of casual language acquisition, with 
mobile applications such as Duolingo and Babbel using gamification to make 
learning a new language more engaging. Learning a new programming language is 
often challenging for students and can be compared to learning a new foreign 
language. Hence, the authors developed a proof-of-concept for an application 
adopting the gamification concepts found in the aforementioned language learning 
apps and plan to evaluate it in an introductory programming course at our 
university this fall. The proof-of-concept implements game design elements such 
as rewards, experience points, and achievements and will—in later stages—also 
include the element of leaderboards, which have produced promising results in 
previous research. To ease access for participating students, the application will be 
implemented as a web-based application, requiring no client-side installation. The 
course contents will be modelled closely to the subject matter of the accompanied 
lecture, with the webapp taking on a complementary role, thereby enabling 
students to interact with topics in an alternative way. Students of selected exercise 
groups will be made aware of the supportive application and compared with groups 
not aware of it. Students are not obligated to use the application. This should allow 
for a spread within groups between students who used the app and those who did 
not, enabling further comparison within the same exercise group. Use, impact, and 
user satisfaction will be evaluated with use statistics, students’ grades, and user 
surveys, respectively. The goal of our study is to evaluate whether the 
implementation of gamification in programming learning apps can improve 
students’ engagement with programming, thus furthering their skillset and 
lowering the dropout rate of the course. 
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Abstract: Although game-based learning (GBL) applications are becoming more and 
more popular in higher education, the challenges in terms of fit to the users’ needs, 
technical requirements, and sustainability are also becoming increasingly apparent. 
One way to address these common obstacles is to actively involve future users – in 
this case, students as well as teachers – in the development of GBL. We therefore 
present a user-centered approach of the development of a GBL application in the 
context of a vocational training and education study program as best practice 
example. First, we conducted a requirement analysis to systematically assess 
students’ and teachers’ needs and adapt the design of the GBL application 
accordingly. We then iteratively developed and evaluated prototypes of the GBL 
application with students and teachers combining a variety of methods. Moreover, 
we explicitly examined the effect of participation in a survey with n = 112 students 
who took part in the evaluation of the last prototype. Preliminary research findings 
suggest that perceived participation as well as perceived target group fit are related 
to a more positive evaluation of the prototype, highlighting the importance of 
participation for the success of the resulting product. By presenting our work-in-
progress and preliminary research findings, we aim to contribute to the acceptance 
and distribution of GBL application in higher education. As best practice example 
our work provides insights on how to structure developmental processes to ensure 
participation and hence a satisfactory GBL product. 

Keywords: game-based learning, requirements analysis, usability evaluation, 
participatory design, higher education 
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Abstract: The use of teaching based and supported on technology and its 
assumptions are back on the agenda due to COVID-19. As it is commonly known, 
teachers have been exploring Digital Game-Based Learning (DGBL) tools, but due 
to the pandemic context some have also been trying to explore less traditional 
formats, namely Role-Playing Games (RPG). Boosting the use and (re)creation of 
technological and digital media made us, educators, reflect upon the need to 
rethink and shift the learning and teaching processes towards a more hypersensory 
and gamified approach, which would foster a more sustainable development of the 
pupil and the tackling of the so-called 21st century skills within the virtual or 
blended classroom. This paper aims at analyzing the state of the art regarding the 
use of Educational Digital Games (EDG) on teaching and learning processes, the 
potential of educational digital Role-Playing Games (EDRPG) as tools for supporting 
teaching and learning in primary contexts, including the Schoolers & Scholars 
platform. Preliminary findings suggest that RPG stimulate the development of 
creativity, logical reasoning, problem solving, cooperation, and interdisciplinarity in 
primary contexts. 

Keywords: Game-based learning; educational RPG; distance learning; storytelling 
in education; educational tools; distance learning 
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Abstract: Dysgraphia is a learning disability that causes handwritten production 
below the expectancies. Its diagnosis is delayed until handwriting development 
should be completed, with the possible worsening of children’s weaknesses. To 
allow a preventive empowerment program, abilities not directly related to 
handwriting should be evaluated, and one of them is visual perception. To 
investigate the role of visual perception in handwriting skills, we gamified standard 
clinical tests of form constancy, figure-ground discrimination and visual closure 
exercises, to be played with an eye tracker at three difficulty levels. Then, we 
related game performances to a handwriting speed test. The aims of this work are: 
to test game usability and design effectiveness, and to preliminarily explore the 
relationship between visual performance and writing skills. Game performances 
were computed with principal component analysis, combining time-to-completion 
and errors in each game. A linear regression related game performance (predictors) 
with writing speed (target). Perceived increase in difficulty among levels was tested 
by means of an ANOVA. As for usability, participants answered the System Usability 
Scale. In total, 28 subjects – 3 children, 19 young adults and 6 older adults – 
participated in the study. Game scores provided a good quality of fitting (R2= 0.67, 
p<0.001) of handwriting speed in the regression model. ANOVA suggested that 
masked form constancy and visual closure games were perceived as more 
challenging as difficulty raised (game score significantly decreased, p<0.001), while 
in form constancy and figure-ground perception a learning effect was observed 
(game score significantly increased, p<0.001). Interesting qualitative observations 
emerged from eye-tracking data, drawing suggestions for exploiting ocular strategy 
to better investigate its role in game performance. The game reached excellent 
usability (92.86±5.08), which allows to confidently extend the study to a younger, 
more adequate sample. These results are promising to suggest a new tool for 
dysgraphia early screening, based on visual perception skills. 
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Abstract: A major topic taught in undergraduate biochemistry courses is glucose 
metabolism. Traditionally, passive and linear pedagogical methods—such as 
lectures and textbook readings—are often employed to cover the multitude of 
metabolic pathways together with subcomponents, such as enzyme reactions, 
associated molecular players and regulation points (Chen & Ni, 2013; Metzger, 
2006).  This large quantity of information can lead to students memorizing the 
content rather than developing a conceptual and integrated understanding of the 
metabolic system as a whole. An active learning approach may be more 
appropriate in this instance (Prensky, 2001); however, there is a lack of existing 
active learning resources available to assist with student learning of cellular 
metabolism. Digital games are a great tool that can facilitate active learning. They 
can engage and educate the player through an immersive digital environment 
(Craik & Lockhart, 1972) and provide opportunities for in-game failure which can 
increase a player’s engagement, motivation, and learning (King et al, 2009). We 
designed an eight-level 2D game, “Sugar Scramble”, that uses a circuit board 
metaphor representing the pathways involved with glucose metabolism. In order 
to win each level, circuit board connections need to be made between enzymes 
and pathways to generate a certain target amount of energy.  More specifically, 
players must identify and select the relevant chips—where chips represent 
enzymes and substrates for each level—place them in the appropriate location, and 
correctly connect them together within a given number of moves. Players can then 
run a simulation of the pathways in order to visualize the impact of their chip 
placement and influence on the energy flux of the system. If the player is successful, 
their circuit board will power a robot to accomplish activities, and they will unlock 
an infographic illustration related to that level. Our pedagogical goal for this game 
is to allow the players to interactively apply and integrate their understanding of 
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metabolic flux and to visualize how it can change depending on energy demands. 
Sugar Scramble aims to take advantage of the immersive, exploratory, and 
engaging opportunities afforded by digital games in order to enrich and 
supplement traditional learning approaches in the context of metabolism in 
undergraduate biochemistry. A video demonstrating the game is currently 
available at https://bit.ly/sugar-scramble-demo.       

Keywords:  Metabolism, Biochemistry, Digital Game, Active Learning, 
Undergraduate Education, Pedagogy 
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Abstract: During the last decade, escape rooms have become a popular place of 
amusement. Escape the Room is best described as a combination of LARP (Live 
Action Role Play), scavenger hunt, and Sherlock Holmes. The players are immersed 
in a scenario and have a set amount of time to solve a variety of puzzles using the 
materials and information provided to move from one room to the next until they 
can finally leave the building. While escape rooms are mainly deployed for team-
building activities or entertainment, there are further fields of application. In an 
interdisciplinary project at Johannes Kepler University Linz, we adapted escape 
rooms for educational purposes. The Institute of Business Informatics - Software 
Engineering and the School of Education developed three escape room games 
designed to impart the principles of computer science to a younger audience in a 
fun way. The players can select a board game, a computer game, or a real-life game, 
each with its unique story, puzzles, and hints. The game variants focus on computer 
science but can be expanded and adapted to other subjects. As all the constructions 
and puzzles show a flexible design, they can be adapted to the educational level of 
the respective target group (primary level, secondary I + II, teacher training, and 
university courses) and abilities of students. Each game contains additional bonus 
material for experienced players. Due to the COVID-19 pandemic, the test phase of 
all three escape room game variants was postponed but is planned to continue in 
autumn 2021. 
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Abstract: The process of upbringing and educating students with intellectual 
disabilities (ID) should be based on an individualized approach to learning. This can 
be achieved through the use of game-based learning, which allows presentation of 
certain educational content in an appropriate way. In this sense, digital games can 
be a good mediator in the development of everyday life skills, as they can be used 
to simulate everyday situations (e.g. shopping, dressing, eating, personal hygiene), 
which allows students with ID to become more independent in life. The aim of this 
work in progress is to provide an overview of digital games that enable the 
acquisition of everyday life skills for students with ID. The presented research 
highlights the importance of digital games in the upbringing and education of 
students with ID as well as the importance of finding games that are suitable for 
the individual needs of students with ID. Throughout the work, a number of digital 
games are presented and their features that make these games suitable for use by 
students with ID are described. This overview will play an important role in 
subsequent research steps – in developing an ontology that more formally 
describes the individual needs of students with ID and the requirements that a 
game must have in order to be compatible for playing by students with ID.  
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Abstract: Ionic compound solubility is an essential topic at all levels of high-school 
chemistry. The concept of solubility involves complex interactions and many high 
school students find understanding and memorizing solubility rules challenging. An 
educational card game “Ionic Combinations'' is designed to help students to learn 
the solubility rules through the game play. The players compete to gain points by 
creating ion compounds to meet the mission requirements, and, therefore, learn 
solubility rules in a fun and engaging way. The pre-test and post-test results from 
high-school students with a chemistry background show significant improvement 
in the accuracy of predicting compound solubility after one game cycle. “Ionic 
Combinations” allows student players to learn and practice all five types of 
solubility rules equally and gain a robust and balanced enhancement from 19%-
35% in learning solubility rules in all categories. 
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Abstract: As academic achievement is an important goal of teaching and learning, 
it is important to provide mental tools to enable efficient learning. In this context, 
self-regulated learning (SRL) is an essential factor to apply adequate learning 
strategies which facilitate lifelong learning and academic achievement (Richardson, 
Abraham & Bond, 2012). Because digital games are highly motivating (Chang et al., 
2017), they can be used to support learning processes and foster interdisciplinary 
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abilities such as SRL (Erhel & Jamet, 2013). Due to this, the educational game 
Regulatia was developed to promote SRL in pre-service teachers in the university 
setting. Multimedia principles for multimedia learning (Mayer, 2014) and for game-
based learning (Mayer, 2019) were considered in game design. The design process 
followed the ADDIE approach and the theoretical content was based on 
Zimmerman’s model of SRL (2000). In this educational game, players immerse 
themselves in the underwater kingdom Regulatia and have to help the little whale, 
Balina, to rescue her friend from the Coral Tower. Players have to find self-
regulation keepers on each of six levels and solve their exercises. The exercises 
impart SRL-specific strategies and link game-design elements with learning content. 
In this paper, we provide an overview of Regulatia’s theoretical background, design 
and and structure, all of which aim to promote SRL. Since the educational game is 
still under development, our goal is to create a functional prototype and evaluate 
its effectiveness to foster SRL in different higher education courses. The preliminary 
evaluation design is also reported in this paper. It is expected that especially in pre-
service teacher training Regulatia could make important contributions to the 
acquisition of SRL by pre-service teachers and their students, given that teachers 
act as SRL-models for their students (Peeters et al., 2014). 

Keywords: game-based learning, self-regulated learning, educational game, 
serious game, higher education 
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Using serious games to train students and assess 
language skills: The case of Subtitle Legends 

José Ramón Calvo-Ferrer, José Belda-Medina and Miguel Tolosa 
Igualada 
University of Alicante, Spain 
jr.calvo@ua.es  

Abstract: Video games have been extensively employed in educational contexts 
upon the premise that they engage students and provide instant feedback, which, 
according to some authors, makes them optimal teaching and learning tools 
(Cornillie, Clarebout, & Desmet, 2012). It is argued that, if properly designed, video 
games facilitate long-lasting learning (Rama, Black, van Es, & Warschauer, 2012) 
and establish low-anxiety environments (Melchor-Couto, 2017) that can reduce 
students’ fear of making mistakes (Nemitcheva, 1995). Computer games are 
increasingly being implemented not only as educational tools in the classroom, but 
also as training devices in an array of environments such as healthcare (see Skiba, 
2008), science and technology (see Liu, Rosenblum, Horton, & Kang, 2014), military 
(see Ricci, Salas, & Cannon-Bowers, 1996), and so forth. Their use is also frequent 
in L2 acquisition, since they replicate sociocultural conditions (Anderson, Reynolds, 
Yeh, & Huang, 2008) which may trigger the underlying cognitive processes that 
promote L2 acquisition (Hitosugi, Schmidt, & Hayashi, 2014). Also, data in video 
games has been successfully used to identify patterns and predict and assess 
learning outcomes (see Illanas et al., 2013). In line with this, the authors wish to 
discuss the game mechanics that allow for data analysis leading to assessment of 
learning and language proficiency in the video game Subtitle Legends, a video game 
for educational purposes based on error detection, which simulates an audiovisual 
translation context in which players need to watch short user-created animated 
videos and identify any discrepancies between what is heard (in any given 
language) and the subtitles (in a different language). When a discrepancy is 
detected, it may be solved by clicking on the most adequate resource (a bilingual 
dictionary if a word has been mistranslated, a grammar reference for a subject-verb 
inaccuracy, etc.). Research carried out suggests that the univocal correspondence 
between errors and resources provide useful insight into whether players have 
understood what has been heard in the video clips and read in the subtitles, 
showing how that corresponds with their language skills. 

Keywords: video games, training, assessment, language, translation 
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The Virtual Reality Engineering Summer Camp, 
Promoting STEM Pathways Through Innovative 
Technology 

Fadi Castronovo1, Bruce Simon2 and Mario Flores3 
1University of Brighton, Brighton, UK 
2Institute for STEM Education at CSU East Bay, USA 
3Mission College, USA  

f.castronovo2@brighton.ac.uk 
bruce.simon@csueastbay.edu  
Mario.Flores@missioncollege.edu  
 
Abstract: To promote high-school paths to undergraduate degrees in science, 
technology, engineering, and mathematics (STEM), the School of Engineering and 
the Institute for STEM Education at Cal State East Bay and Mission College at Santa 
Clara developed and hosted the Virtual Reality Engineering Summer Camp (VRES 
Camp). The camp took place in the Summer of 2019 and 2020. The Summer 2019 
camp was hosted over two weeks at the Cal State East Bay campus. Meanwhile, 
due to CoVID19, the Summer 2020 camp was hosted online over one week. The 
camp recruited high school students from the Hayward Unified School District for 
the Summer of 2019, the Santa Clara Unified School District, and the San Jose's East 
Side Union High School District for 2020. The goal was to create a model summer 
high-school program that engages future undergraduate STEM participants as 
designers of immersive, interactive, and digital construction and architectural 
environments (i.e., virtual reality simulations). A further goal was to promote, 
inspire, and increase the pursuit and retention of STEM degrees; and foster interest 
in pursuing professional or graduate degrees through the acquisition of knowledge 
and skills. To achieve this goal, the VRES Camp challenged participants to design 
virtual models of built environments. Using engineering design processes, the 
participants got to engage in this fun and innovative field by exploring seminal and 
current simulation research, interacting with professionals and industry 
representatives, and designing and developing virtual models for the advancement 
of engineering structures and architecture. Based on multimedia learning theories, 
visualization, virtual reality, serious gaming, and active learning, the participants 
(as designers) focused on developing digital models that supported their 
acquisition of knowledge, skills, and behaviors necessary to pursue STEM degrees 
and professions. The VRES Camp's development was sponsored by the BROADCOM 
Foundation for the Summer 2019 and by the Department of Education Hispanic 
Serving Institutes STEM grant at Mission College. The presentation will report 
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curriculum material development, lessons learned from the camp implementation, 
and the participants' feedback. 

Keywords Engineering Education, High School Summer Camp, Virtual Reality, 
Online Learning 

So, Why DO Students Perform Better in Gamified 
Courses? Understanding Motivational Styles in 
Educational Gamification 

Jared Chapman 
Utah Valley University, Orem, USA 

jared.chapman@uvu.edu  

Abstract: Research on gamification’s effects in educational environments has been 
a growing domain in recent years. As research has demonstrated the power of 
gamified systems to effectively motivate learners in educational settings, it has also 
become clear that not all individuals are motivated in the same way, or to the same 
extent, by the same gamified system. Patterns in individuals’ attitudes and 
behaviors in online gaming are commonly known as player types. Nearly all player-
type models were developed in online gaming settings, though they are sometimes 
applied to educational environments. Because online gaming and educational 
gamification are different in important ways, player-type models developed in 
online gaming are not optimal tools for describing the individuals' motivations in 
education, or prescribing best practices for educational gamification design. In this 
paper we address this gap by presenting a motivational-style model developed in a 
gamified educational setting. Using factor analysis on motivational data taken from 
gamified Organizational Behavior courses, we define a two factor space including 
the following motivational dimensions: 1) social vs. individual motivators and 2) 
utility vs. accomplishment motivators. Within this space, we describe four 
motivational profiles: Citizen—being motivated by social assignments like group 
work and peer review; Pragmatist—being motivated by completing traditional 
assignments and exams; Gamer—being motivated by game elements that show 
one’s progress compared to their peers and provide social reinforcing feedback; 
and Achiever—being motivated by improving one’s individual progress in a course. 
We also suggest best practices for designing educational gamification experiences 
optimized for students from each motivational type. 

Keywords: Motivation, Engagement, Influence, Gamification 
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Room2Educ8: A Conceptual Framework for Designing 
Educational Escape Rooms 

Panagiotis Fotaris1 and Theodoros Mastoras2 

1University of Brighton, UK 
2University of Macedonia, Greece 

p.fotaris@brighton.ac.uk 
mastoras@uom.edu.gr 

Abstract: Traditional entertainment-focused Escape Rooms are growing in 
popularity worldwide, with more than 7,200 rooms being available in 105 countries 
across in 2019. Despite being a relatively new concept, escape rooms are becoming 
increasingly popular as a team building activity due to the fact that they require 
players to quickly adopt successful team strategies in order to progress through the 
game successfully. Increasingly, escape rooms are now also being used in academia 
as learning and collaborative tools, especially during the current pandemic where 
the need for effective virtual teamwork and computer-supported collaborative 
learning became imperative. An educational escape room is an instructional 
method requiring learners to participate in collaborative playful activities explicitly 
designed for domain knowledge acquisition or skill development so that they can 
accomplish a specific goal (e.g., escape from a room or break into a box) by solving 
puzzles linked to unambiguous learning objectives in a limited amount of time. 
From a pedagogical point of view, educational escape rooms are based on a social-
constructivist approach; learners construct their own knowledge based on real-
time experiences of advancing through several challenges in the game with the help 
of their peers. Research findings have established that educational escape rooms 
can create immersion as they combine the strengths of storytelling and gameplay, 
therefore eliciting high motivation and engagement and so promoting successful 
learning. Yet evidence demonstrates that there is little consistency in the 
approaches adopted in this emerging field. To address this, we propose a 
conceptual framework (Room2Educ8) to operationalise the development of 
physical and virtual escape rooms into academic and educational practices. This 
framework provides a methodology for designing educational escape rooms for 
learning and behaviour change. It provides heuristics for goals, objectives and 
constraints, participants, context, puzzles, documentation, briefing, debriefing, and 
evaluation. It delivers an easy-to-follow guideline to enable educators to embrace 
non-traditional learning techniques – thus escaping traditional classroom routine. 
We validate our concept through the use of a virtual escape room aimed at 
delivering participants a sound understanding of good cyber security principles. 
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Keywords: educational escape room, breakout game, game-based learning, 
teamwork, conceptual framework 

Creating Gameful Experience in the Digital Era: A 
Double-Mediation Model 

Mona Höyng 
University of Duisburg-Essen, Duisburg, Germany 

mona.hoeyng@uni-due.de  

Abstract: In times of digitalization nowadays the use of games became an 
innovative approach for digital game-based learning (DGBL) in higher education. 
Particularly, with the integration of digital games in terms of business simulation 
games, students acquire management skills and competencies that are required 
later in the business world. While the effectiveness of these games has been 
investigated in past research, little is known about the gameful experience (GE) 
created and provoked among students when they play games. However, based on 
past research and derived from theory of experience, the creation of meaningful 
learning experiences within games, i.e., the GE, is a necessary precondition 
determining the students’ learning and the effectiveness of games. Hence, when 
examining DGBL, the investigation of the GE among students is decisive. 
Consequently, the purpose of this study is to provide deeper insights into the GE 
and to empirically investigate whether and how these meaningful learning 
experiences within games, i.e., GE, among students are created. Grounded on 
theory of experience and flow theory, a double-mediation model was developed 
considering group engagement and flow sequentially double-mediating the 
relationship between instructional support and students’ GE. Empirical data was 
collected from 337 students taking part in a team-based business simulation game 
at two different universities in Germany. Regression-based statistical analyses 
revealed that instructional support promoted students’ GE. Besides, instructional 
support increased the level of group engagement and therefore, enhanced 
students’ GE solely in terms of enjoyment, creative thinking, and absence of 
negative affect. However, group engagement did not mediate the relationship 
between instructional support and GE in terms of absorption and dominance. 
Furthermore, instructional support fostered students’ flow intensity and thereby, 
their GE regarding all subdimensions. Likewise, the empirical results providing 
evidence that the relationship between instructional support and GE was further 
sequentially double mediated by group engagement and flow. Consequently, in the 
context of DGBL, meaningful learning experiences within games in terms of GE are 
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created and promoted though appropriate instructional support, as well as high 
levels of group engagement and flow among students 

Keywords: Gameful Experience, Instructional support, Group engagement, Flow, 
Education, Learning. 

Middle School Students’ Political Interest, Efficacy, and 
Commitment During Game Play 

Veronica Szczygiel 
Fordham University, New York, USA 

vszczygiel@fordham.edu  

Abstract: Individuals ages 18-29 are the least participatory adult age group in terms 
of voting and other traditional political activities (The Center for Information & 
Research on Civic Learning & Engagement [CIRCLE], 2013; CIRCLE, 2016; CIRCLE, 
2019a; Prior & Bougher, 2018; Torney-Purta, 2002; United States Census Bureau, 
2014).  Research has shown that classroom games and simulations can increase 
political interest and political efficacy, which have been positively linked to 
students’ commitment to future political participation (Bernstein, 2008; Darr & 
Cohen, 2016; Fliter, 2009; Gehlbach et. al., 2008; Kahne et. al., 2006; Kalaf-Hughes 
& Mills, 2016; Lightcap, 2009; Lo, 2015; Mariani & Glenn, 2014; Neys & Jansz, 2010; 
Saiya, 2016; Shellman & Turan, 2006).  However, research has mainly used 
undergraduate and high school students as participants, despite that middle 
school-aged adolescents have been found to show capacity for understanding 
political issues and comfort with games, as they make up the majority of video 
game players (Blumberg et. al., 2013; Blumberg et. al., 2019; Lin, 2013; Patterson 
et. al., 2019; Torney-Purta, 2002; Quintelier & Hooghe, 2013).  This study examined 
how a non-digital simulation game titled “Island Survival,” which was designed by 
the researcher and based on William Golding’s The Lord of the Flies, impacted 
middle school students’ political interest, political efficacy, and commitment to 
future political participation.  Pre- and post-game surveys and daily experience 
sampling methods data showed that game play resulted in a significant, negative 
change in all three variables.  However, results also showed that students 
experienced a heightened awareness of political impact, a deep commitment to 
voting in particular, and a perception that politics is a stressful environment. 

Keywords: middle school; political interest; political efficacy; commitment to 
future political participation; simulation game 
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Learning About Learning by Making Board Games: 
Dialogical Perspectives from L1 Teacher Education 

Stina Thunberg, Caroline Graeske and Martha Andersson 
Luleå University of Technology, Lulea, Sweden 

stina.thunberg@ltu.se  
caroline.graeske@ltu.se  
martha.andersson@ltu.se 

Abstract: The Swedish curriculum for primary school emphasizes the importance 
of learning and play. How can teacher students learn about teaching by becoming 
designers of board games for learning? Recent research shows potential in board 
games for learning purposes as engaging social spaces for communication and 
dialogue of high relevance to L1 education (Bayeck, 2020). Based in the curriculum 
and research, we wanted to design for playful learning in teacher L1 education 
using board games' construction as a dialogical setting. The paper presents a pilot 
study's findings in an educational design project with a dialogical setting 
(McKenney & Reeves, 2018). The aim is to explore and stimulate playfulness and 
learning in L1 teacher education. The research questions are: What are the 
students' main perspectives made about learning during the design? Which design 
elements support a learning dialogue? What design principles be stated for further 
development? The research method used is qualitative thematic coding (Mason 
1996). The design was tested as a part of two L1 courses for primary (year 0-3 and 
4-6) teacher students; 62 students choose to participate. The design contained an 
introduction, two game workshops, and a finishing board game competition. The 
sessions took place online in Zoom in November and December 2020 and the 
finishing reports was submitted in January 2021. The students worked in groups 
online to create a board game to participate in the final contest. The empirical 
material is 186 written reflections after each session and 124 reports in a feedback 
process, and 62 final reports about the game's didactical concept. Preliminary 
results are that the game-making process in the study groups during workshops 
sustained and nourished playfulness, creativity, and didactic design thinking. On 
the other hand, the finishing game competition only supported learning for some 
of the students, while others were left with a sense of emptiness.  

Keywords: Teacher education, Board games, Learning design 
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Behaviour and Solution Patterns in Chemical 
Engineering Education Game Log Data 

Chioma Udeozor, Fernando Russo Abegão and Jarka Glassey 
Newcastle University, UK 

chioma.udeozor@newcastle.ac.uk 
 
Abstract: Digital games are interactive making them highly engaging for players. 
The adoption and use of digital games in higher education is on the rise with many 
researchers and educators developing and deploying these in classrooms. As a 
relatively new pedagogical tool based on technology that is in continuous 
evolution, some aspects of game-based learning, such as measurement and 
assessment of learning, are still under research. Although the assessment of 
performance and learning in digital games is commonly performed with pre- and 
post-game tests, interest is growing in the use of gameplay log data as an 
alternative and valid means of measuring the performance of students in digital 
games. A few studies have utilized log data to measure the performance of students 
in general knowledge and skills, but limited studies exist where game log data were 
used to measure domain-specific competencies. This empirical study describes the 
use of game log data for measuring the behaviours and performance of engineering 
students in the CosmiClean game, a serious game designed to teach the principles 
of separation and recycling operations. Using quantitative research method, 
unstructured game log data from first year engineering students from two 
European institutions were used to carry out sequential behavioural pattern 
analysis and performance assessment of students in the game. The results showed 
that the behavioural patterns of students varied across levels of game play with 
highest variations in gameplay strategies observed in the first levels of the game, 
indicating exploratory gameplay behaviour. For performance assessment, students 
were clustered based on their performance. The clusters of solutions identified in 
the data showed different gameplay strategies as well as the efficiency of the 
solutions of each student. These findings would be particularly useful to game 
designers, educators and researchers in the field of game-based learning as they 
provide better understanding of gameplay behaviours, strategies and performance 
of students in a game-based learning environment. These should inspire better 
design approaches for learning games as well as highlight some considerations 
when using digital games for performance assessments.  

Keywords: Serious game, log data, performance, engineering, recycling, separation 
operations 
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Children’s Metacognitive Comprehension of Video 
Games as Multimodal Texts 

Sam von Gillern1 and Carolyn Stufft2 
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Abstract: The purpose of this study was to investigate how middle-school children 
engaged in metacognitive comprehension processes when analyzing video games 
as multimodal texts, particularly as relates to the games’ semantic and syntactic 
features (Block, 2004). Our conceptual framework consists of two components: The 
Gamer Response and Decision Framework (Author, 2016) and the concept of 
metacognition. Together these components provide a lens of the ways that our 
participants engaged in metacognitive processes in conjunction with video game 
literacies. The Gamer Response and Decision (GRAD) Framework (Author, 2016) 
draws from Rosenblatt’s Reader Response Theory (1994) and posits that 
readers/gamers all have unique backgrounds and experiences that influence the 
way they interpret and interact with books/video games. Additionally, this study 
focuses on two specific metacognitive processes: semantic processes and syntactic 
processes (Block, 2004). Semantic processes involve understanding textual 
meanings, and syntactic processes involve textual structure (Bauserman, 2005). 
Our descriptive case study follows a qualitative approach (Merriam & Tisdell, 2016) 
in which we analyze 124 written reflections from 31 middle-school students via 
template analysis to examine how they engaged in metacognitive literacy practices 
to interpret multimodal symbols in video games and how these interpretations 
influenced their decision-making processes during gameplay. The games students 
played were Minecraft, Minecraft: Story Mode, and LEGO: Worlds. Results from the 
analysis of children’s written reflections indicate that the middle-school students 
engaged in metacognition related to semantic and syntactic processes with a 
variety of multimodal symbols present in video games including dynamic visuals, 
abstract symbols, oral language, written language, audio representations, and 
tactile experiences. Overall, this study demonstrates the ways that middle-school 
children engage in metacognitive comprehension processes related to the 
semantic and syntactic features of video games as multimodal and interactive texts 
via reflective writing. Given that video games are one of the most popular forms of 
media for today’s youth, it is critical that we develop understandings of how 
children engage with and learn from video games, as it represents a highly salient 
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digital literacy practice for countless young people around the world (Abrams & 
Gerber, 2014; Alberti, 2008; NPD Group, 2020). 

Keywords: Video games, literacy, digital literacies, comprehension, game-based 
learning 
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The importance of paper citations and Google 
Scholar 

As an academic researcher you will know the importance of having access to the 
work of other researchers in your field as well as making your own work available 
to others. In the area of academic publishing this is achieved through citation 
indexing. There are a number of bodies that undertake this task including 
Thompson ISI, Elsevier Scopus and Google Scholar – to name just a few. 

At ACPI we do all we can to ensure that the conference proceedings and the 
journals that we publish are made available to the major citation bodies and 
you can see a list relevant to this conference on the home page of the 
conference website. 

However, it is also important for you, the author, to make sure that you have 
made your work available for citation – particularly with organizations such as 
Google Scholar. We are providing you here with the simple steps you need to 
take to do this and we would ask you to take the time to upload your paper as 
soon as you can. 

Step one: Extract your paper from the full proceedings that you have downloaded 
from the Dropbox link provided to you. 

Step two: Upload your paper to your own website, e.g., 

www.university.edu/~professor/jpdr2009.pdf ; and add a link to it on your 
publications page, such as www.university.edu/~professor/publications.html. 

Make sure that the full text of your paper is in a PDF file that ends with ".pdf", 

The Google Scholar search robots should normally find your paper and include 
it in Google Scholar within several weeks. If this doesn't work, you could check 
if your local institutional repository is already configured for indexing in 
Google Scholar, and upload your papers there. 

More information is available from 
http://scholar.google.com.au/intl/en/scholar/inclusion.html 
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We will separately upload the proceedings to Google Books which is also searched 
– but evidence has shown that individual upload results in quicker indexing by 
Google Scholar. 

Your own institution may also subscribe to an 
institutional repository such as  
http://digitalcommons.bepress.com/ or 
http://dspace.org/ 

Providing the original reference of your paper is included you have our permission 
as publishers to have your paper uploaded to these repositories. 

Sue Nugus ACIL 
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Academic Conferences International 

Facilitating excellence in scholarship 
through double blind peer reviewed 

conferences on eight topics 

Vision and Mission 

Our vision is that there is an ever increasing need for high quality research in most 
if not all aspects of 21st century society. Universities are the primary provider of 
quality research education. 

Quality research education requires the participation of both established faculty, 
newly appointed staff and research students. There is also the requirement for 
academe to reach out to the general society as comprehensively as possible. 

As the university sector becomes increasingly focused on research excellence there 
is a need to provide more fora, primarily in the form of peer reviewed conferences, 
for academics to exchange ideas, questions, problems, and achievements 
concerning their personal research activities. These fora provide opportunities to 
exchange ideas, to experience critiques and to obtain some recognition for 
individuals’ progress towards research excellence. The more international the 
forum the more effective it is. 

Although publishing in highly rated indexed academic journals is still the most 
prized form of academic communication, the conference medium has become a 
significant outlet for research findings as well as an important facilitator to 
achieving this goal. All papers submitted to ACIL conferences are double blind peer 
reviewed and accepted papers are published in a book with an ISBN and ISSN. These 
conference proceedings are indexed by a number of authorities, including WOS, 
Scopus, Proquest, etc. 

Our mission is to facilitate the creation of global academic research communities 
by providing all the administrative and management functions required to deliver 
a comprehensive academic conference experience. 

This is supported by the provision of seminars, workshops and the publishing of 
suitable books, monographs and proceedings. 
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It is also supported by 5 academic journals three of which are indexed by Elsevier 
Scopus. 

ACIL’s conference activities 

For over 20 years we have facilitated conferences globally. Originally our focus was 
only on ICT. Over the years we have broadened the scope, but there is still a strong 
leaning towards ICT. Currently there are 16 conferences run in various parts of the 
world which are attended by approximately 1,500 conference participants 
annually. Global reach is one of the dimensions that differentiates us. At any given 
conference there are regularly participants from 30 or more countries. Some of the 
conferences are accompanied by master classes in their associated field which are 
run on the day before the conference. 

Seven conferences are associated with Excellence Awards for which we appoint 
judges, accept nominations, conduct evaluations and award prizes. The Games 
Based Learning Conference runs an established annual competition. Details of 
these events are contained in our website at www.academic-conferences.org  

Contact information 

If you would like to host a conference, facilitate a workshop or have a book 
published please contact louise@academic-conferences.org 
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