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ICERI2024 17th annual International Conference of Education, Research and Innovation

Preface

The ICERI2024 Conference Proceedings contain the papers presented at the 17th annual
International Conference of Education, Research and Innovation. This conference was
held in Seville from the 11th to 13th of November 2024.

This annual conference was attended by educators, researchers and technologists from
more than 70 countries with the purpose of networking with other professionals and
sharing their knowledge about education, pedagogical technologies, and educational
innovations. To fulfil this goal, networking activities, plenary sessions, parallel thematic
sessions, and networking activities and workshops were offered. Keynote speeches were
delivered by global educational experts. You can see their talks at IATED Talks:
https:/ /iated.org/talks/.

ICERI2024’s scope was focused on the topics listed here: Pedagogical Methods and
Innovations, Technology in Teaching and Learning, Inclusive Learning, Special
Education, Emerging Technologies in Education, International Cooperation, Teacher
Training and Educational Management, Curriculum Design, Accreditation and Quality
in Education, University-Industry Cooperation and Open Educational Resources.

The ICERI2024 International Program Committee is composed of lecturers and
researchers from across the world. A blind peer review process was followed to ensure
the quality of the final publication. During this process, the following criteria were
evaluated: content relevance, clear structure, clarity, originality, and alignment with the
conference topics and disciplines.

As IATED strives to guarantee high technical and professional quality of the
publications, and that good practice and ethical standards are maintained, all authors
included in this publication signed the copyright transfer agreement. More information
about our publication ethics is available at: https:/ /iated.org/publication_ethics. As
always, we wish to extend our most sincere thanks and best wishes to all members and
delegates who have contributed to the ICERI2024 Conference Proceedings.



ICERI2024 17th annual International Conference of Education, Research and Innovation

Organizing and Program Committee

Organizing Committee

Program Chairs

Luis Gémez Chova, University of Valencia, Spain

Chelo Gonzélez Martinez, Polytechnic University of Valencia, Spain
Joanna Lees, CEU Cardinal Herrera University, Spain

Local Arrangements Chairs

David Marti, Int. Academy of Technology, Education and Development, Spain

M? Jesus Suesta, Int. Academy of Technology, Education and Development, Spain
Meghan Stockwell, Int. Academy of Technology, Education and Development, Spain
Javi Doménech, MSX International Techservices, Spain

Miguel Peird, Progresa Vocational Training Center, Spain

Publication Chairs
Agustin Lépez Martinez, University of Barcelona, Spain
Ignacio Candel Torres, Capgemini, Spain

Publicity Chairs
Eladio Duque, Int. Academy of Technology, Education and Development, Spain
Juanan Herrero, Graphimage Graffor, Spain

Web Masters
Jose Luis Bernat, Int. Academy of Technology, Education and Development, Spain
Javier Marti, IVIRMA Global IT, Spain

Panel Chairs

Keynote Speakers
Bart Rienties — The Open University, United Kingdom
Pat Yongpradit — Code.org, United States

Workshop Chairs

Aiden Carthy — Technological University Dublin, Ireland
Bart Rienties — The Open University, United Kingdom
Chiara Ciociola — LINKS Foundation, Italy

Elizaveta Osipovskaya — University of Porto, Portugal
Harriet Richmond — University of Warwick, United Kingdom
Mairi Macintyre — University of Warwick, United Kingdom
Pat Yongpradit — Code.org, United States

Péter Tasi — Aston University, United Kingdom

Richard O'Connor — Hands-on practitioner, United Kingdom
Veronica Ruberti — LINKS Foundation, Italy

Yesim Kunter — University of Warwick, United Kingdom



ICERI2024 17th annual International Conference of Education, Research and Innovation

Session Chairs

Achim Dannecker — University of Applied Sciences and Arts Northwestern Switzerland
FHNW, Switzerland

Adrian Millward-Sadler — FH Joanneum University of Applied Sciences, Austria
Ahmed Mohamed — United Arab Emirates University, United Arab Emirates
Alexandra Lazareva — University of Agder, Norway

Ali Khodi — UCSI University of Malaysia, Malaysia

Alison Whelan — Newcastle University, United Kingdom

Amanda Costello — University of Bolton, United Kingdom

Anastasia Petratos — Nelson Mandela University, South Africa

Anja Pfennig — HTW Berlin, Germany

Anne Cathrine H. Asplin — University of South-Eastern Norway, Norway
Anne Spafford — Mississippi State University, United States

Astrid Myklebust — Norwegian University of Science and Technology, Norway
Beata Godejord — Nord University, Norway

Bert Zulauf — Heinrich Heine University Diisseldorf, Germany

Branko Mihaljevi¢ — RIT Croatia, Croatia

Catherine O'Donnell — Ulster University, United Kingdom

Christian Master Ostlund — University West, Sweden

Christophe Courtin — Université Savoie Mont Blanc, France

Christopher Hawkins — Staffordshire University, United Kingdom

Claudia Hess — IU International University of Applied Sciences, Germany
Claudia Sperrfechter — Heilbronn University of Applied Sciences, Germany
Cristina Catallo — Toronto Metropolitan University, Canada

Crystal Franklin — Cleveland State University, United States

Daisy Abbott — The Glasgow School of Art, United Kingdom

Daniel Bosmans — Haute Ecole Pédagogique BEJUNE, Switzerland

Daniel Hromada — Berlin University of the Arts, Germany

Daniel Otto — European University for Innovation and Perspective, Germany
David Cline — Saginaw Valley State University, United States

Deborah Bayntun-Lees — Hult International Business School, United Kingdom
Deirdre McGillicuddy — University College Dublin, Ireland

Diana Shore — University of Warwick, United Kingdom

Dimitra Pappa — NCSR Demokritos, Greece

Elizabeth Malone — Manchester Metropolitan University, United Kingdom
Erin Doherty — University of Guelph, Canada

Estelle Chamoux — Bishop's University, Canada

Eva Peisachovich — York University, Canada

Eveline Wuttke — Goethe University Frankfurt, Germany

Fady Michel — The American University in Cairo, EQypt

Flavia Ramos-Mattoussi — Florida State University, United States
Francesca Dagnino — National Research Council, Italy

Gabriela Seccardini — Université Gustave Eiffel, France

Gyorgy Kovacs — Luled University of Technology, Sweden

vi



ICERI2024 17th annual International Conference of Education, Research and Innovation

Hanna Haydar — City University of New York, United States

Helene Wilkinson — AUT University, New Zealand

Isabel Cristina Ribau Coutinho — Universidade Nova de Lisboa, Portugal
Janet Alsup — Purdue University, United States

Jeannie Golden — East Carolina University, United States

Jennifer Gallup — Idaho State University, United States

John Sabatini — University of Memphis, United States

Joy Lewis — A. T. Still University School of Osteopathic Medicine in Arizona, United States
Jodo Pedro Costa — Universidade de Lisboa, Portugal

Julian Green — Cardiff Metropolitan University, United Kingdom
Kevin Burden — The University of Hull, United Kingdom

Koji Maeda — Nara University of Education, Japan

Kristina Mullamaa — University of Tartu, Estonia

Laura McGibney — South East Technological University, Ireland
Leevke Wilkens — TU Dortmund University, Germany

Liliana Salvador — ISPA — Univ. Institute of Psychological, Social and Life Sciences, Portugal
Manoj Ravi — University of Leeds, United Kingdom

Martin Hagan — St. Mary's University College, United Kingdom
Meghan Millea — East Carolina University, United States

Mercedes Valiente Lépez — Universidad Politécnica de Madrid, Spain
Michael Wagner — Drexel University, United States

Miklés Zsombor Téth — Edtvos Lordnd University, Hungary

Nakisa Alborz — Exponent Inc., United States

Neill Wylie — South East Technological University, Ireland

Niamh O' Brien — South East Technological University, Ireland
Oenardi Lawanto — Utah State University, United States

Oli Howson — The Open University, United Kingdom

Pasi Juvonen — LAB University of Applied Sciences, Finland

Pedro Agua — Instituto Universitdrio Militar, Portugal

Peter Gorder — University of Colorado Colorado Springs, United States
Peter Mazohl — Europdische Bildungsinitiative, Austria

Philip Bonanno — University of Malta, Malta

Rachel White — Virginia Commonwealth University, United States
Rob de Andrade — Stamford Public Schools, United States

Robert Lightfoot — Texas A&M University, United States

Rodrigo Florencio da Silva — Instituto Politécnico Nacional, Mexico
Rune Andersen — University of Agder, Norway

Ruth Vancelee — Munster Technological University, Ireland

Sandra Brosnan — Munster Technological University, Ireland

Scott Atkinson — Royal Academy of Engineering, United Kingdom
Sean Buckreis — Barry University, United States

Serigne Mbaye Gningue — Emirates College for Advanced Education, United Arab Emirates
Shane Wilson — Atlantic Technological University, Ireland

Sharm Manwani — Henley Business School, United Kingdom

Sibylle Kunz — IU Internationale Hochschule, Germany

Stefan Forsstrom — Mid Sweden University, Sweden

vii



ICERI2024 17th annual International Conference of Education, Research and Innovation

Suvi Siven — Laurea University of Applied Sciences, Finland

Suzann Girtz — Gonzaga University, United States

Taze Fulford — Mississippi State University, United States

Thomas Lavery — BMSG, United Kingdom

Tord Talmo — Norwegian University of Science and Technology, Norway
Ulrika Lundh Snis — University West, Sweden

Ursula Georgy — Cologne University of Applied Sciences — TH Koeln, Germany
Veronika Stoffova — Trnava University, Slovakia

Wim Casteels — AP University of Applied Sciences and Arts Antwerp, Belgium
Yong Joon Park — Indiana State University, United States

Youjin Yang — Indiana State University, United States

International Program Committee

A. Craig Loewen — University of Lethbridge, Canada

Adriana Agnes Repellin-Moreno — Universidad Panamericana, Mexico
Aileen Cotter — Cork Institute of Technology, Ireland

Akihiro Maeda — Ryukoku University, Japan

Alia Ammar — Drexel University, United States

Ana Paula Lopes — Polytechnic of Porto (P.PORTO) - Porto Accounting and Business School
(ISCAP) - CEOS.PP, Portugal

André Villeneuve — Université du Québec a Trois-Rivieres, Canada

Ann Rosnida Md Deni — Sunway University, Malaysia

Anna Kimberley — Haaga-Helia, Finland

Anna Romagnuolo — Universita della Tuscia, Italy

Breno Deffanti — Graded - The American School of Sdo Paulo, Brazil
Carlton Wood — Open University, United Kingdom

Catherine O'Donnell — Ulster University, United Kingdom

Cecilia Stari — Universidad de la Repuiblica, Facultad de Ingenieria, Uruguay
Christa Tigerstedt — ARCADA - University of Applied Sciences, Finland
Christopher Evans — Cardiff University, United Kingdom

Craig Walker — Oklahoma State Department of Education, United States
Cynthia Rosas Magallanes — Instituto Mexicano del Seguro Social, Mexico
Daniel Abrahams — University of Arkansas - Fayetteville, United States
David Jennings — University College Dublin, Ireland

Declan Doran — Technological University of the Shannon, Ireland

Dorota Gawryluk — Bialystok University of Technology, Poland

Elmaziye Ozgur — Eastern Mediterranean University, Cyprus

Ewa Bogacz-Wojtanowska — Jagiellonian University, Poland

Fedor Duzhin — Nanyang Technological University, Singapore

Fernando Ortiz-Rodriguez — Universidad Autonoma de Tamaulipas, Mexico

Filomena Soares — Polytechnic of Porto (P.PORTO) - Porto Accounting and Business School
(ISCAP) - CEOS.PP, Portugal

Frank Brosow — University of Education Ludwigsburg, Germany
Helmut Wollik — Carinthia University of Applied Sciences, Austria
Hiroyuki Obari — Globiz Professional University, Japan

viii



ICERI2024 17th annual International Conference of Education, Research and Innovation

Ineta Helmane — University of Latvia, Latvia

James Mackay — Otago Polytechnic, New Zealand

Jaroslaw Kujawski — University of Gdansk, Poland

Joanna Richardson — City St George’s University of London, United Kingdom
John Craft — Appalachian State University, United States

Joseph Agbenyega — Monash University, Australia

Jodo Monteiro — ISPGAYA, Portugal

Julialet Rens — North-West University, South Africa

Kari Krell — MacEwan University, Canada

Kay Gallagher — Zayed University, United Arab Emirates

Ladislav Routil — University of Pardubice, Czech Republic

Lihnida Stojanovska-Georgievska — Univ. Ss Cyril and Methodius in Skopje, Macedonia
Linda Devlin — Uni of Wolverhampton, United Kingdom

Luis Roseiro — Polytechnic Institute of Coimbra, Portugal

Luisa Zecca — Universita di Milano-Bicocca, Italy

Luke Raeside — TU Dublin, Ireland

Luk&s Herout — Skoda Auto University, Czech Republic

Marcos Sousa — Federal University of Goias, Brazil

Maria Rudneva — RUDN University, Russian Federation

Martha Leal-Gonzalez — Instituto de Innovacién y Transferencia de Tecnologia del Estado de
Nuevo Leon, Mexico

Mary Sandy — Virginia Space Grant Consortium, United States

Matome Mashiapata — University of South Africa, South Africa

Mayaugust Finkenberg — Stevenson University, United States

Merel Piekaar — Technical University of Delft, Netherlands

Mike Hillis — California Lutheran University, United States

Orlando Belo — University of Minho, Portugal

Paul Hunter — International Institute for Management Development, Switzerland
Peter Gabor — University of Calgary, Canada

Peter Haber — Salzburg University of Applied Sciences, Austria

Pia Palotie — Eezy Tyollisyyspalvelut, Finland

Rafikh Shaikh — Tata Institute of Social Sciences Mumbai, India

Remigijus Bubnys — Vilnius University, Lithuania

Rosa Cendros Araujo — Western University, Canada

Serigne Mbaye Gningue — Emirates College for Advanced Education, United Arab Emirates
Sinead McCotter — University of York, United Kingdom

Sylvia Dempsey — Cork Institute of Technology, Ireland

Taija Chaya Votkin — Aalto University, Finland

Taketoshi Yokemura — Shibaura Institute of Technology, Japan

Tammy Ladwig — University of Wisconsin Fox Valley, United States

Thilak Divenaran — Zhangde Primary School | Ministry of Education Singapore, Singapore
Thomas Lavery — BMSG, United Kingdom

Victoria Kompanets — Lappeenranta-Lahti University of Technology, Finland
Wendy Gorton — Educational Consultant, United States



ICERI2024 17th annual International Conference of Education, Research and Innovation

ICERI2024 Keynote Speakers

Bart Rienties — The Open University, United Kingdom

Keynote speech:
Implementing learning analytics and learning design at scale:
Lessons from the Open University UK and SoLAR

The Open University UK has been designing, implementing, and
evaluating how to effectively provide meaningful learning
opportunities for hundreds and thousands of learners across the
globe. Since 2015 a range of learning analytics studies and
practical intervention studies have shown that these learning
analytics and learning design decisions made by educators
substantially influence what, how and when learners are learning. However, applying and
translating learning design and learning analytics in other institutions, countries and
contexts is not a mere copy-paste job. In this keynote at ICERI2024 I will reflect on some of
the lessons learned of how you might start to think about implementing learning analytics
and learning design in your own context, if you have not already started to do so already. I
will also reflect on how learning analytics and learning design has been implemented across
the globe based upon the experiences within the Society of Learning Analytics Research
(SOLAR).

Biography:

Dr. Bart Rienties is Professor of Learning Analytics and programme lead of the learning
analytics and learning design research programme at the Institute of Educational
Technology at the Open University UK. He leads a group of academics who provide
university-wide learning analytics and learning design solutions and conduct evidence-
based research of how students and professionals learn. As educational psychologist, he
conducts multidisciplinary research on work-based and collaborative learning environments
and focuses on the role of social interaction in learning, which is published in leading
academic journals and books. His primary research interests are focussed on Learning
Analytics, Professional Development, and the role of motivation in learning. Furthermore,
Bart is interested in broader internationalisation aspects of higher education. He has
successfully led a range of institutional /national/European projects, and has received a
range of awards for his educational innovation projects. He is President of the Society of
Learning Analytics Research (SoLAR), the largest researcher community on learning
analytics. He has published over 300 academic outputs, and is the 1st most published and
cited author on learning design and learning analytics in the period 2014-2023 (Drugova et
al. 2023), the 2nd most published author on Networks in Education in period 1969-2020 (Saqr
et al. 2022), and the 3rd most published author on EdTech in the period 2002-2022 (Aaradhi
& Chakraborty, 2023).
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Pat Yongpradit — Code.org, United States

Keynote speech:
Al Literacy: Teaching With and About Al

Al literacy is the foundation for realizing the benefits of Al while
mitigating the risks. As Al becomes more prevalent, education
systems must equip students with skills to recognize, evaluate,
and create with these technologies. Beginning with an
introduction to Al and its transformative impact, the session will
delve into what AI literacy entails and why it is essential for

4 educators and students alike. Rather than a general discussion of
”AI in education”, attendees will gain insights into how the computer science (CS) education
community has grappled with critical questions about the role of Al in the CS classroom.
The session will highlight the potential of AI to enhance CS education and emphasize the
opportunity to reflect on and rethink education as a whole.

Biography:

Pat Yongpradit is the Chief Academic Officer for Code.org, a non-profit dedicated to
promoting computer science education, and lead of TeachAl, a global initiative to guide
education leaders in rethinking education in an age of AL His work spans policy and
government affairs, curriculum and professional learning, school outreach, coalition
building, and international development. Before becoming a global voice for K-12 computer
science and AI education, he taught for 13 years, inspiring students to create mobile games
and apps for social causes and broadening participation in computer science among
underrepresented groups. He has been featured in the book, “American Teacher: Heroes in
the Classroom,” and has been recognized as a Microsoft Worldwide Innovative Educator.
He is certified in biology, physics, math, health, and technology education. Although Pat
currently spends most of his time in education policy conversations, he still finds ways to
sneak into the classroom!
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Conference Tracks & Sessions

The ICERI2024 conference program is available online at https:/ /iated.org/iceri2024

ORAL SESSIONS MONDAY

Assessment in the age of Al

ICT Skills among Teachers

Integrating Generative Al into Programming Education
Entrepreneur-ship Education

Workplace Learning

Technology-enhanced Learning

Developing Soft Skills

Educational Management

Health Promotion

Student Wellbeing in Higher Education

Sustainability in Architecture, Engineering & Construction
AI Skills among Teachers

Digital Repositories & Open Educational Resources
Generative Al and the World of Work

Entrepre-neurial Competences

Current Issues in Work-Integrated Learning in Europe
Learning Analytics

Information & Data Literacy

Educational Management & Leadership

STEM Education (1)

Student Support and Wellbeing (1)
Technology-Enhanced Business Education

Generative Al integration in Education

e-Learning

Experiences in Programming Education

International Projects & Mobility Experiences
Curriculum Design

Evaluation & Assessment

Digital Literacy

Educational Management in Higher Education
Experiences in Nursing Education

Inclusion of Learners with Special Educational Needs (1)
Accounting & Business Education

Microlearning & Videos for Learning

Best practices in Online Education

Robots in Education

Entrepreneur-ship Education & Competence Development
Critical Thinking

Online Assessment & Feedback

Education in Post-pandemic Times

Digital Transfor-mation of Education

New Technologies in Health Sciences Education
Research on Gender in Education

New Trends in Architecture and Civil Engineering Education

POSTER SESSIONS MONDAY

Pedagogical Innovations in Education
Challenges in Education and Research
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ORAL SESSIONS TUESDAY

VLEs & LMS

Game-Based Learning

Challenges in Research and Development in Higher Education
Student Support

Sustainability & Social Impact of Education
Project-Based Learning

Pre-service Teacher Training (1)

Encouraging STEM Careers

Professional Development of STEM teachers (1)
Innovations in Special Education

Language Learning

Immersive Technologies

Gamification

Industry-University Collaboration and Innovation
Student Engagement and Motivation

Education for Sustainability

Problem-Based Learning

Pre-service Teacher Training (2)

Experiences in Engineering Education

STEM Pre-service Teacher Training

New Technologies in Special Education

Language Learning Assessment

Augmented and Virtual Reality

Experiential Learning

Quality in Education

Student Support and Wellbeing (2)

Sustainability in Higher Education

Flipped and Blended Learning

New Technologies for Teacher Training

STEM Education (2)

Professional Development of STEM teachers (2)
Diversity Issues & Inclusive Education

Teaching Reading and Writing

Ethics in the Age of AI

Pedagogical Innovations (1)

Creativity & Design Thinking

Tutoring & Coaching

Service Learning & Community Engagement
Lifelong Learning and Continuing Education
Professional Development of Teachers

Challenges for Computer Science Education
Technology-Enhanced STEM Education

Inclusion of Learners with Special Educational Needs (2)
Arts and Humanities in the 21st Century
Al-Powered Education

Pedagogical Innovations (2)

Collaborative International Learning Experiences
Challenges for Vocational Education and Training
Adult Education

Work-Integrated Learning and Employability in the 21st Century
Communities of Practice and Collaboration in Education
STEM in Schools

Experiences in STEM Education

Inclusion & Support of Minorities

Early Childhood Education

POSTER SESSIONS TUESDAY

Emerging Technologies in Education and Research
Educational Trends and Experiences
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VIRTUAL SESSIONS

DIGITAL & DISTANCE LEARNING
Blended, Hybrid & Mobile Learning
Distance Education in Times of Crisis
e-Learning Experiences

LMS & VLEs

MOOQOCs & Open Educational Resources

DIGITAL TRANSFORMATION OF EDUCATION
21st Century Skills

Data Science & Al in Education

Emerging Technologies in Distance Learning

Digital Transformation

Educational Programming & Robotics

INNOVATIVE EDUCATIONAL TECHNOLOGIES
Chatbots & Robots

Generative Al in Education

Technology Enhanced Learning

Videos and Social Media in Education

Virtual & Augmented Reality

ACTIVE & STUDENT-CENTERED LEARNING
Active & Experiential Learning

Developing Soft and Transversal Skills

Gamification & Game-based Learning

Pedagogical Innovations

Problem & Project-Based Learning

ASSESSMENT, MENTORING & STUDENT SUPPORT
Assessment & Evaluation

Mentoring & Tutoring

Student Support & Motivation

Student Wellbeing

TEACHER TRAINING & ED. MANAGEMENT
Educational Management

ICT & Digital Skills

Professional Development of Teachers

Teacher Training and Support

QUALITY & IMPACT OF EDUCATION
Challenges in Curriculum Design

Links between Education and Research
Mobility & International Projects

Quality in Education

Sustainability & Social Impact of Education
University-Industry Collaboration

EDUCATIONAL STAGES & LIFE-LONG LEARNING
From Pre-school to Secondary Education

Higher Education and the Labour Market

Life-long & Workplace Learning

Vocational Training

Non-Formal and Informal Learning
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MULTICULTURALITY & INCLUSION
Diversity Issues

Inclusive Education

Multicultural Education

Special Educational Needs

STEM EDUCATION
Computer Science Education
Engineering Education
Mathematics & Statistics
STEM Experiences

LANGUAGE LEARNING AND TEACHING
Foreign Languages

Language Learning & Translation Studies

New Technologies in Language Learning

DISCIPLINE-ORIENTED SESSIONS
Architecture & Design Education

Business & Tourism Education

Health Sciences Education

Military Education and Training
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