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Preface

The ICERI2022 Conference Proceedings contain selected and revised papers from the 15th
International Conference of Education, Research and Innovation.

ICERI2022 was held in Seville, Spain, from the 7th to the 9th of November 2022. ICERI is an
annual event in which lecturers and researchers from 79 different countries gather to share
valuable research and information about education, pedagogical technologies, and educational
innovations.

Keynote speeches, networking activities, plenary sessions, parallel thematic sessions and
workshops were, among some of the events on offer, delivered by world-leading educational
experts at the conference, which provided participants the opportunity of global networking. The
keynote speeches are available at IATED Talks (iated.org/talks/).

The scope of ICERI covered the following topics: Digital & Distance Learning, Digital
Transformation of Education, Innovative Educational Technologies, Active and Student-
Centered Learning, Assessment, Mentoring & Student Support, Educational Stages and Life-
Long Learning, Quality & Impact of Education, Teacher Training and Educational. Management,
STEM Education, Discipline-Oriented Sessions, Language Learning and Teaching, Inclusion and
Multiculturality.

The ICERI2022 Proceedings include the accepted contributions presented at the ICERI2022
Conference. The ICERI2022 International Program Committee is composed of lecturers and
researchers from all around the globe. A blind peer review process was followed in order to
guarantee the quality of the final publication and during this process, the following points were
evaluated: information content, relevance to the educational field, general structure, clarity of
contents, originality, and relation to the conference topics and disciplines. The publication is
solely in English.

Moreover, ICERI aims to publish conference proceedings that contain high-quality original
research articles, meeting the expected ethical standards. All authors that published their papers
in the ICERI2022 Proceedings signed the IATED copyright transfer form. IATED guarantees the
high technical and professional quality of the publications, and that good practice and ethical
standards are maintained. More information about the publication ethics of IATED is available
at: https:/ /iated.org/ publication_ethics.

Finally, we wish to extend our most sincere thanks to all members and delegates who have
contributed to these ICERI2022 Proceedings. We also wish to express our gratitude to all
participants and attendees for their engagement, dedication and passion for education.

Luis Gémez Chova
Agustin Lopez Martinez
Joanna Lees
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Keynote Speakers
Tracey Tokuhama-Espinosa — Harvard University Extension School, United States
Manu Kapur — ETH Zurich, Switzerland

Tracey Tokuhama-Espinosa — Harvard University Extension School (United States)

Keynote speech: What Every University Professor Should Know
About Meaning Making
Over the years we have heard a lot about the important role of social-
emotional learning within school settings. We have also learned
something about how the brain learns in regular classrooms. What is
less explored is how people make meaning out of their worlds by
combining knowledge of how others feel and knowledge of how
others think to construct reality. New neuroimaging technology now
gives us a glimpse as to how people influence each other’s learning
through a dynamic exchange of cognition and emotion. Meaning
Making is a term used to describe how humans give context to their
learning. In this keynote we will explain how humans learn from this perspective, and why and
how higher education must shift to remain relevant in modern times.

Biography:

Tracey Tokuhama-Espinosa, Ph.D. is from Berkeley, California, is an alumna of the Harvard
Graduate School of Education, and currently teaches a course at the Harvard University
Extension School entitled The Neuroscience of Learning: An Introduction to Mind, Brain, Health,
and Education Science. She is currently an educational researcher and serves as an Associate
Editor of Nature Partner Journal Science of Learning and co-founder of Connections: The
Learning Sciences Platform.

Tracey researches indicators to measure educational quality; learning in the digital age;
transdisciplinary thinking; bilingualism and multilingualism; and the general improvement of
teacher practices. Her most recent books are the Bringing the Neuroscience of Learning to Online
Teaching: An Educator’s Handbook (2021); Neuromyths: Debunking False Ideas About the Brain
(2019); and The Five Pillars of the Mind: Redesigning Education to Fit the Brain (2019). She has
authored articles for UNESCO and was a member of the Organisation for Economic Co-
Operation and Development (OECD) expert panel to redefine teachers' new pedagogical
knowledge in modern times.

Tracey’s current focus is on understanding What Kids Want to Know About Their Own Brains, a
book coming out with Columbia University’s Teachers College Press next year. She is also writing
a book called ThinkWrite: The Neuroscience of Writing, which explains why writing is the
highest form of thinking. Finally, she is co-editing a new Handbook on Brain, Neuroscience and
Education, which is a collection of work looking at the future of educational practice.

Tracey has lived and worked professionally in Tokyo, Geneva, Lima, and Boston, and is currently
in New York and works with teachers, schools, governments, and NGOs in 40 different countries.
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Manu Kapur — ETH Zurich (Switzerland)
Keynote speech: Productive Failure

If learning from failure is intuitively compelling, how can we
intentionally design for it, and bootstrap it for deep learning? In
my talk, I will describe my research on Productive Failure, and its
implications for how we design powerful learning environments,
innovation and creativity.

Biography:

Manu holds the Professorship for Learning Sciences and Higher Education at ETH Zurich,
Switzerland, and directs The Future Learning Initiative (FLI) at ETH Zurich. An ETH+
funded initiative, the FLI brings together more than 20 professors from 10 departments at
ETH to advance research on the science of teaching and learning in higher education
contexts, and translate it into the practice of teaching and learning at ETH Zurich.

Prior to this, Manu was a Professor of Psychological Studies at the Education University of
Hong Kong. Manu also worked at the National Institute of Education (NIE/NTU) of
Singapore as the Head of the Curriculum, Teaching and Learning Department, as well as the
Head of the Learning Sciences Lab (LSL).

A mechanical engineer by bachelors training, Manu has always been passionate about
mathematics. He taught college mathematics for four years, during which he was also the
deputy leader for Singapore’s team to the 43rd International Mathematical Olympiad in
Glasgow. It was then that his intrigue for mathematical cognition took root, which led him
to pursue a doctoral degree in the science of learning (specialization in instructional
technology) at Columbia University in New York. Manu holds a double Masters: a Master
of Science in Applied Statistics from Columbia University in New York, and a Master of
Education from the NIE, Singapore.

As a learning scientist, Manu makes a commitment not only to advancing understanding of
human learning, but doing so in ways that make an impact in the actual ecologies of learning.
Drawing on his engineering mindset for design, Manu conceptualized and developed the
theory of Productive Failure to design for and bootstrap failure for learning mathematics
better. He has done extensive work in real-field ecologies of STEM classrooms to transform
teaching and learning using his theory of productive failure across a range of schools and
universities in around the world.

His research on Productive Failure has been taken up by the Singapore’s Ministry of
Education for wide-scale re-design and implementation of its pre-university mathematics
(statistics) curriculum and pedagogy.
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