
 

 

  



 

 

 

 

 

 

Welcome to the International Conference “STEAM Approach in Science Education” 

2021. The Conference is jointly organised by the NEXT STEP (https://www.the-next-

step.eu/) and GSO4SCHOOL (http://gso4school.eu/) ERASMUS+ projects. 

The 2nd STEAM Approach in Science Education Conference (2021) will build on the 

results of the 2020 conference. The conference is an international meeting point for 

educators, scientists, artists, researchers and policy-makers during which cutting-

edge perspectives on creativity in school education will be presented and further 

developed. The conference is an exciting and enjoyable occasion for educators to 

gain valuable experience with specific Professional Development approaches to 

science-and-art (STEAM) methodologies through hands-on experiences, lectures and 

intensive, interactive workshops. 

In the following pages you will find all the details for the conference programme as 

well as the abstracts for all the presentations and workshops.  

Our vision for STEAM Approach in Science education is the development of the 

innovative and creative classroom of tomorrow, where science education will be 

taught using an interdisciplinary methodology via arts activities and at the same 

time achieving the integration of other disciplines such as entrepreneurship and 

design thinking. 

Enjoy the Conference! 

 

On behalf of the Conference Organising Committees,  

Menelaos Sotiriou, Science View – Greece 

Oded Ben Horin, Western Norway University of Applied Sciences – Norway 

Janne Iren Robberstad, Western Norway University of Applied Sciences – Norway 
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Menelaos Sotiriou, Science View - Greece 
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Valentina Tudisca, National Research Council - Italy 
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Scientific Committee 
Menelaos Sotiriou, Science View - Greece 

Oded Ben Horin, Western Norway University of Applied Sciences - Norway 
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Programme in a nutshell  
 

 

 

 

 

 

 

 



 

 

 
 
 
 
 
 
 
 
 
 
 
 

Detailed Conference Programme 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

DAY 1: December 6th   

 

 

 

 

 

 

 

 

   

 

 

 

 

 

 

 

 

You can find the description of all the presentations and the abstracts in 

the Abstract Sesction of the programme 
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Video Presentations  

 

 

 

 

 

 

 

Videos presentations will be available during the whole 

duration of the Conference.  

You can find more following the link: 

https://www.the-next-step.eu/next-step-

conference/conference-programme/#1606230421709-

78567bb9-dbc4   
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December 6th, 14:10 – 14:35 

Dr Laura Colucci-Gray  

Keynote Abstract: 

STEAM on the rise: troubling knowledge and laying paths for sustainable futures  

In this presentation, I will bring together current debates in the field of STEAM education, 
starting from its early inception as STEM + Art to the variety of contemporary adaptations 
of interdisciplinary practices across different communities internationally. I will argue for 
the potential of STEAM education to trouble traditional conceptions of curriculum as a body 
of knowledge and to move away from intellectualist positions on education as learning, in 
order to explore knowing as being, emerging as contextualised practices of story-telling in 
transdisciplinary settings. I will then offer some illustrative examples of current and future 
directions in STEAM education by drawing on experiences in music and science education 
both in teacher education and in schools. In this talk, I will provide some insights into 
methodological principles inviting the audience to tell new stories about education and open 
up new paths for collective futures. 

Short CV of the Speaker: 

Laura Colucci-Gray is Head of Institute and Associate Professor in Science 
and Sustainability Education at Moray House School of Education and 
Sport, University of Edinburgh. Laura leads the STEAM and Sustainability 
strategy across Initial Teacher Education and she is co-lead of the Teacher 
Education, Curriculum and Pedagogy Research hub. Laura led the 
prestigious BERA Research Commission on STEAM and her recent 
publications have focussed on the philosophical and curricular foundations 
of STEAM curricula, with a particular focus on Sustainability and Futures 
education. She is a visiting Professor in the Department of Systems Biology 
at the University of Turin (Italy) and is a member of the voluntary 

organisation One Seed Forward which both informs and supports her practice in 
transdisciplinary education in community settings. 

 

 

 



 

 

 

 

December 7th, 14:05 – 14:30 

 

Jean-François Réveillard  

Keynote Abstract: 

Metaverse, application demonstration and features  

Metaverse is a high topic today. Many companies, Facebook, Google, Windows, 
Amazon speak about and invest a lot around the world, predicting the next step after 
world wide web. 

We, all of us, by using several tools like social network, communication app, even 
computer and many other devices, are in fact already inside metaverse. 

Through a live demonstration inworld (inside virtual world) by visiting concrete and 
finalized projects, Réveillard demonstrate what kind of application can be developed 
and used for educational purpose. 

Jean-François Réveillard built for the virtual Ellinogermaniki Agogi island, several 
virtual environments dedicated to VR-learning:  classrooms, library, exhibition area, 
serious game, and conference room existing since 2007, shown during the keynote, 
demonstrating the next step that we’ll have to face now. 

The future of metaverse is also connected with the phenomena of NFT and use of 
blockchain. Réveillard also shows at the end a concrete demonstration of what kind 
of application we can create inside metaverse using NFT. 

To summarize, the topic is huge, but we can’t ignore it in order to obtain a full view 
of tomorrow, and even today, with more and more users particularly the new 
generations. 

 

 

 

 



 

 

 

 

 

 

Short CV of the Speaker: 

Jean-François Réveillard is a precursor in digital art and 
world wide web, founder of the first webtv in 1997 he likes 
to define himself as a “cross media picture maker”. 

After study of chemistry and biochemistry he decides to 
follow his early age connection with creation, making video 
art and starts digital performance in the early 80’s. Curious 
about science and technology, always in advance of its time, 
builder and designer in virtual, using 3D printing, having his 
own studio in Switzerland. 

Naturally the world of education crossed his destiny with 
projects initiated by Ellinogermaniki Agogi, requesting to 

use high technology and searching concepts connected with the digital era. 

Always searching and making concret artwork, using digital tools, JfR presented his 
works during successful exhibitions in several towns like London, Zurich, Basel, 
Parma, Paris, Tokyo, Athens 

Actually, making research and study about NFT with partners involved in VR – AR 
and working daily on his artwork, Jean-Francois Réveillard stays as pioneer in the 
field of the digital century. 

 

 

 

 

 

 

 



 

 

 

December 8th, 14:05 – 14:30 

Dr. Tanja Beer  

Keynote Abstract: 

Ecoscenography: an introduction of ecological design for performance  

Contemporary ecological concerns bring with them an opportunity for innovation; to 
rethink traditional theatre practices and forge ecologically inspired approaches that 
push intellectual and creative boundaries. This presentation introduces the concept 
of ‘ecoscenography’, a practice I define as the integration of ecological thinking into 
all stages of scenographic (stage design) production and aesthetics. The concept 
differs from more conventional approaches to sustainability that strive primarily to 
minimise ecological impacts rather than to activate new social, cultural, and 
environmental potentialities. Instead of limiting resources in response to concerns 
about sustainability, ecoscenography considers how ecological and artistic integrity 
can be a fundamental part of the scenographer’s very ideas, processes, and 
aesthetics. Using examples from my own practice-based research, I showcase the 
potential for ecoscenography to lead to new modes of practice in the performing 
arts where expanded ideas of material entanglement – across bodies, ecosystems 
and built environments – are central to sustainability in theatre and performance 
design.  

Short CV of the Speaker: 

Dr. Tanja Beer is an award-winning ecological designer and 
community artist who is passionate about co-creating shared 
spaces for the benefit of the more-than-human world. 
Originally trained as a performance designer and theatre 
maker, Tanja’s work increasingly crosses many disciplines, 
often collaborating with landscape architects, urban ecologists, 
horticulturists and placemakers to inspire communication and 
action on ecological issues. Her most celebrated project is The 
Living Stage: a global initiative that combines spatial design, 

horticulture and community engagement to create recyclable, biodegradable, 
biodiverse and edible event spaces. Tanja is currently Senior Lecturer in Design 
(Interior/Spatial) at Griffith University, Australia. Her pioneering concept of 
Ecoscenography has been featured in many platforms, publications and projects 
around the world. She is the author of Ecoscenography: an introduction to ecological 
design for performance (Palgrave Macmillan).  

 



 

 

 

 

December 6th, 15:50 – 19:20 

(coffee breaks in-between) 

NEXT STEP Workshop 

Organized by the NEXT STEP Project, Moderated by Oded Ben Horin, HVL & 

Menelaos Sotiriou, Science View 
 

The NEXT STEP workshop will provide 

a hands-on environment in which 

participants will experience a real-life 

challenge as inspiration for an inquiry 

process simultaneously occurring in 

and through the five disciplines which 

together comprise STEAM: Science, 

Technology, Engineering, Arts, 

Mathematics. Following the 

presentation of a scientific problem, 

ideas and potential solutions will be 

explored within five break-out rooms corresponding to the STEAM disciplines. 

Together, these represent the STEAM IDEAS’ SQUARE: the conceptual and practical 

arena which the NEXT STEP project will develop and implement as the heart of 

European schools’ engagement with STEAM education. The outcomes of each of the 

five break-out rooms will be shared with, and then further developed, by all 

participants of the workshop in order to provide a deep understanding of the 

advantages of approaching today’s challenges from the perspectives of multiple 

disciplines. The workshop will end with a reflection session during which we will 

consider how NEXT STEP, based on the outcomes of the participants’ own 

contributions during the workshop, can further the state of the art with regard to 

current European STEAM education approaches, theories and more. 

 

 

 

 



 

 

December 7th, 15:40 – 16:20 

 

An online platform for using ancient travellers to motivate pupils in 
astronomy 

By Vassilios Spathopoulos, Glasgow International College 

 

For thousands of years humans have used the stars, 

sun and moon to find their way home. Examples of 

simple but ingenious techniques for navigation were 

developed and deployed by travellers ranging from 

the ancient Phoenicians and Greeks, to the Vikings 

and the Polynesians. Nowadays, technological 

solutions such as GPS navigation are widely available, 

but the traditional methods of finding one’s direction 

can still fascinate and therefore provide an excellent 

way of motivating pupils to take up astronomy as a 

pastime.  With this in mind, an innovative set of online 

tasks has been developed using a combination of 

Google Earth and the Stellarium planetarium software.  Both software applications 

are free to use and are available in web versions, making them easily accessible to 

anyone with an internet connection. The materials are suitable for those with a basic 

understanding of science, such as pupils that are above the age of 14. The workshop 

will follow some of the online tasks that take the user on a journey around the world 

and also back in time. The ancient Phoenicians, Greeks, the Vikings and the 

Polynesians are all encountered, revealing their methods for using the stars, sun and 

moon to find direction. Their techniques are implemented using the Stellarium 

software and practical activities are also suggested.  

 

Keywords: Celestial Navigation, Stellarium, Google Earth 

 

 

 

 

  



 

 

December 7th, 16:20 – 17:00 

 

STEAM and interdisciplinary learning: lessons from international STEAM 
projects 

By Dr. Rosa Doran & Sara Anjos - NUCLIO 

Science learning can happen anywhere at any 
time, in various situations, through 
spontaneous exposure in different contexts 
and from various sources and motives (Falk, 
Storksdieck & Dierking, 2007). Bringing these 
learning moments into the classroom, so that 
they can be discussed and consolidated, is an 
ongoing effort for STEM education: bridging 

the gap between students' everyday lives and the school environment. Every content 
and experience (inside or outside the classroom) can be a catalyst for learning, 
including artistic and aesthetic features that are often overlooked when we refer to 
STEM education. The skills required to develop a scientific thought (or even a 
scientific product) and reflect on its implications and applications, suggest the use 
of abstract, critical and creative thinking. This is common to many areas of 
knowledge, which reinforces the need for interdisciplinary learning. Otherwise, we 
are facing the risk of missing several learning opportunities. 

Taking these aspects into consideration, we propose in this workshop to share best 
practices in STEAM education from various points of view. We will use the 
experiences, knowledge and resources developed in different international projects 
(e.g. InSTEAM, PLATON, Polar Star, IDiverSE), deepening our understanding of how 
STEAM works in society. 

 

 

Keywords: STEAM Education; Science learning, interdisciplinary learning. 
 

 

 

 

 

  



 

 

December 8th, 16:00 – 17:50 

(coffee breaks in-between) 

 

GSO4SCHOOL Workshop  

Organized by the GSO4SCHOOL Project, Moderated by Magdalena From Delis, 

HVL - Menelaos Sotiriou, Science View – Priscila Doran, NUCLIO 

This workshop will provide an overall view of the GSO4SCHOOL project as well as a 
collaborative arena in which the scientific theme of the 2022 Global Science Opera 
(GSO) production will be developed as an integral and inter-related foundation of the 
opera’s artistic processes and expressions. 
During the workshop, participants will alternate 
between plenary and break-out sessions. Plenary 
sessions will be dedicated to an overall plan and 
mutual presentations of what emerged in the 
break-out sessions. Break-out sessions 
(storytelling, characters’ development) will be 
dedicated to the development of content for the 
opera. That content will provide the main story-
line, scientific perspectives and musical elements 
for the 2022 production. Organised by the 
GSO4SCHOOL Partnership. 

  



 

 

December 8th, 18:25 – 19:05 

 

Writing rap in the classroom 

By Runa Godø Sæther & Steinar Lund, Teachers 

Through her work as a music teacher at Valderøy 
Barneskule, Norway, Runa Godø Sæther has 
participated with her students in the Global Science 
Opera the past 4 years. Three of these years, 
included 2021, her students have produced, 
performed and recorded the rap music videos 
Gravity, Hydro Power and Dog in a bog in the fog. 

Runa is writing her master`s thesis about this work. How can rhyme and rap be used 
as tools in cross-curricular projects in primary/secondary school, within the 
framework of GSO4SCHOOL and Global Science Opera?  

Runa`s collegue, Science/English teacher Steinar Lund, has also been engaged in 
the crosscurricular creative process of producing two of the rap videos for Global 
Science Opera, the latest being A dog in a bog in the fog from this year`s opera. 
Runa and Steinar will lead this workshop together. The participants will be 
introduced to some basic methods for working with rap/rhyme and a chosen science 
subject, suggested within the framework of GSO4SCHOOL, using the four steps Feel-
Imagine-Create-Share.  

This workshop aims to help participants learn how to write simple rap lyrics with a 
rhyme scheme of AABB, using a very strict methodogical framework, by first creating 
a mind map with key words/rhyming words before writing full sentences. This 
method can be beneficial for beginners and students who struggle to get started in 
their writing process. The lyrics will be written as a circular creative collaboration 
with the participants, switching rapidly between work in a big group and smaller 
groups in breakout rooms, using a timer. The lyrics will be written in a shared 
document.  

An additional group of students and teachers from Valderøy Barneskule will be 
present during the workshop, to lead the creative process in the different breakout-
rooms, inspire and assist the participants during the workshop. 

The goal of this workshop is to produce a short rap song that will be performed by 
the students present at the end of the workshop. The work tempo will be high, similar 
to the one in the classroom during the same exercise. Before the workshop starts, 
participants should decide if they want to be active in the creative process or take 
the more passive role as observers.  

 

Keywords: Circular creative collaboration, cross-curricular, lyrics, music, rap, 
rhymes. 



 

 

 

 

 

December 6th, 14:35 – 14:55 

Inquiry-based learning in STEAM classrooms: a case study with primary 

school students 

Blakou Theodora, Med in TEFL 

STEAM education has evolved to address the critical demand for creative transdisciplinary 

teaching that was under-realized in STEM programs. A positive characteristic of STEAM 

education is that teachers can implement it in ways that best suit their schools.  

This paper aims to explore the potential of Inquiry-based learning theory to understand and 

implement specific STEAM instructional practices. It presents the design and 

implementation of a teaching intervention on STEAM methodology that was developed for 

the 6th Grade of primary school, alongside the cooperation of various teachers. The novelty 

of the teaching plan is that an experimental, interdisciplinary approach is attempted in 

Inquiry-based learning, in order to bring together different school subjects. Students 

followed the five stages of Inquiry-based methodology on a specific topic, being able to 

cultivate skills of the 21st century more interactively and autonomously, through the 

production of various learning outputs, the most important of them being a theatrical play. 

The theoretical approach, the methodology and the development phases of the learning 

intervention are presented, including examples of activities. Finally, there is an evaluation 

of the impact of this innovative approach on the extend of the effectiveness of learning. 

This evaluation indicated that the activities with STEAM and Inquiry-based learning helped 

the students to be more participative and interested in their learning. These innovative 

practices allowed to disseminate the contents of the created outcomes and to stimulate 

some skills and competences of the 21st Century.  

 
December 6th, 14:55 – 15:15 
 

The NEXT STEP in STEAM Education 

Assoc. Prof. Oded Ben Horin 

Western Norway University of Applied Sciences, Norway 

NEXT STEP aims to add its contribution to the current efforts of a creative and innovative 

school by focusing on two key areas that could support the realization of suitable initiatives 

in every single school.  

 

 



 

 

 

 

a. NEXT STEP is proposing a whole school approach to learning by supporting schools’ 
capacity to work with external organizations so as to explore how such partnerships and 
networks can be built through a long-term strategy-based on trust and common 
objectives and how they contribute to key competence development. The development of 
key competences is further facilitated by the provision of context from other disciplines. 
Teaching science in the context of the arts, humanities and social sciences is recognised 
as an important learning aid. This is known as STE(A)M approach to STEM education. 
Similarly, the infusion of science and maths into the learning of non-STEM disciplines 
could strengthen key-competence development in those disciplines. There are numerous 
innovative initiatives in the field (e.g. the Learning Science Trough Theater – www.lstt.eu, 
the Global Science Opera, https://globalscienceopera.com) that have the potential to 
increase students’ achievements in key competences. Collaboration amongst teachers is 
one of the key features of NEXT STEP whole school approach, which aims at creating 
inclusive learning environments that foster competence development for all learners.  

b. NEXT STEP will go a step further by setting up a roadmap for the transformation of the 
school classrooms to creative and innovative learning spaces: when thinking about the 
(re)organisation of a classroom and which pedagogies to use to promote a creative and 
innovative school, thinking out of the box is the key to success. To inspire this thinking, 
NEXT STEP will look at different examples and research findings which show the need to 
re-think classrooms organisation in order to facilitate creativity and innovation (along 
with distance learning opportunities) and well-being at school. In this framework the 
NEXT STEP project will design and set in operation the STEAM IDEAS’ Square, an 
innovative learning environment which will be the nucleus of the school’s creative and 
innovative activities. Connecting curious minds to speed up the flow of ideas through 
collaboration, prototyping and experimental innovation we aim to create an effective 
classroom environment for students, teachers, scientists and the local society to ideate, 
build and test in a collaborative environment and a unique space. NEXT STEP will 
demonstrate how these environments a) can offer opportunities for deeper learning 
(https://hewlett.org/wp-
content/uploads/2016/08/Deeper_Learning_Defined__April_2013.pdf) of STEAM, b) can 
improve the innovation and creative capacities of learners, c) can support the new role of 
teacher as a coach of the learning process, d) can facilitate the effective cooperation with 
external stakeholders and e) can inspire policy-makers, school heads and school staff to 
imagine the schools of tomorrow. 
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December 6th, 15:15 – 15:35 

Engagement interdisciplinary approaches in STEAM: The STEAM IDEAS’ 

Square 

Menelaos Sotiriou 

Science View, Greece 

STEAM IDEAS’ Square is a place, a facility, a meeting place. It’s a place between science, 

art and the society to connect all the stakeholders and draw ideas that will be realised with 

a common purpose, the well-being of the local/national/international community. It FEELs 

societal needs, explore and IMAGINE novel solutions for the future so to CREATE these within 

the school and SHARE it with the community. It’s a facility designed to generate new ideas 

in an open and collaborative environment, to promote experimental innovation and rapid 

prototyping for art/science-related projects. 

STEAM IDEAS’ Square approach was tested through the Learning Science Through Theatre 

(LSTT – www.lstt.eu) initiative with the involvement of students, educators, artists, scientists, 

parents as well as local authorities and industries. Students build their understanding on 

scientific concepts applying and developing knowledge from their curriculum and become 

acquainted with the concept of communicating science creatively. Develop skills in 

communicating science to audiences in their local communities. They manage to develop 

creative skills in a spirit of cooperation and teamwork (create a ‘cognitive object’ such as 

script, scenography, costumes, music or even a video composition). This process, engages 

students in a highly motivating environment where they learn to recognize, analyse and 

imagine alternative explanations and models and communicate a scientific argument or 

issue in a creative and alternative way. 

LSTT initiative strongly promotes activities that creatively merging STEM with Art in a 

dialogic/inquiry process. In this presentation, we are presenting the methodology on how 

STEAM based activities can promote new approaches in science education and 

communication. Through LSTT initiative we are introducing the STEAM IDEAS’ Square 

approach bringing together teachers, students, parents and stakeholders around the school 

community into STEAM activities, creating a new understanding of science education and 

communication. We present the positive results concerning the effectiveness of this 

approach according to the feedback from the involved students (n=500) and teachers 

(n=100) that was analysed, through pre and post questionnaires for students and 

questionnaires for teachers after attended specific workshops and realise activities with 

their students. 

 

 

 



 

 

 

December 7th, 14:30 – 14:50 

Educational activities with Arduino to learn about astronomy 

Federico Di Giacomo1, Maura Sandri2 

1National Institute for Astrophysics Observatory of Padua, Italy 

2National Institute for Astrophysics Observatory of Bologna, Italy 

There is a need to promote better science, technology, and mathematics (STEM) education 

at all school levels. The hardware platform Arduino makes this possible by creating the next 

generation of STEAM programs that empower students on their learning journey through 

middle school, high school, and university. Technologies like these, help make abstract 

concepts concrete and manipulable, closer to the experience of children and young people, 

increasing the possibilities of learning. Following constructionist ideas and practices, the 

Italian National Institute for Astrophysics (INAF) has developed play.inaf.it, a web platform 

that collects various coding, educational robotics, making, and tinkering activities that use 

astronomy and astrophysics as a tool to develop computational thinking and all the skills 

that are typical of scientific research in the STEM field. 

With this talk we want to present two projects created by the Play group. The first one aims 

to create, using an Arduino board, a LED and a photoresistor, an exhibit to describe one of 

the most popular methods used to identify exoplanets: the transit method, which exploits 

the fact that the brightness of a star decreases when a planet passes in front of it, with 

respect to an observer's line of sight. Thanks to this project it is possible both to get 

acquainted with Arduino and to understand the information that astronomers can obtain 

from so-called light curves, such as the orbital period, the size of the planet, etc. The second 

activity aims to create one or more constellations using Arduino and some LEDs, and to 

switch them on. In this way it will be possible to describe - through an active, cooperative, 

and operational approach - what are the stars, the constellations and the close relationship 

that has linked humans to the sky since the dawn of time. Both activities were demonstrated 

to various schools in two webinars during the European Code Week 2021.  

Thanks to Arduino it is possible to encourage creativity, allowing everyone to give shape and 

substance to their ideas because the only limit we can set is our imagination. 

 

December 7th, 14:50 – 15:10 

Towards the Global Classroom 

Oded Ben-Horin and Alex Ruthmann 

Western Norway University of Applied Sciences, Norway 

 



 

 

 

 

The Global Science Opera is the first opera initiative in history to produce and perform 

operas as a global community. It is a global creative education initiative made possible 

through digital interactions and live-streaming. It is a network of scientists, art institutions, 

schools, and universities in all of the inhabited continents. GSO exists at the meeting point 

of science and art, of pupils and scientists, of all human cultures, of research and practice. 

GSO produces annual productions during which a global community explore interwoven 

science, art and technology within a creative and democratic inquiry process. Building upon 

the GSO experiences, the concept of a Virtual Global Classroom will be explored with the 

aim of extending central characteristics of GSO to additional educational contents in which 

large numbers of pupils from around the world may collaborate on distributed-creativity 

process and products together in a specially-designed virtual environment. During the 

presentation, the authors will detail plans, opportunities and challenges on the road towards 

exploring, creating, and implementing digital and immersive technologies in service to the 

Global Classroom. 

 

December 7th, 15:10 – 15:30 

Videogames in Education: The case of Gaming4Skills European project 

Dr. Dimitrios J. Sotiropoulos 

Science View, Greece 

Video games can be an important tool of interdisciplinary and innovative pedagogy, 

especially in STEAM education. Although competence-based cross-issue education has been 

recognized as a priority in EU policies since 2018 (Recommendation: 2018/C 189/01 of the 

European Parliament and of the Council of 22 May 2018 on key competences for lifelong 

learning) there is little guidance to implement these objectives. Within the framework of the 

European Project Gaming4skills (https://www.gaming4skills.eu/) a lesson plan model was 

developed with the descriptive name: "pedagogical sequence". Based on this formulation, 

forty-four pedagogical sequences were developed and it is planned to develop other forty-

four. The sequences belong to four different experiential categories / libraries and concern 

lesson plans on the use of various video games (free, commercial, created by teachers 

and/or students) from different points of view as: creators, spectators, single players and 

multiplayers.  These sequences constitute a practical guide for teachers and were created 

to facilitate and guide them on how to use video games in the classroom for interdisciplinary 

teaching, as well as how to encourage students to create their own games as a way of 

learning during the preparation and implementation of projects.  An innovative approach 

that can significantly support STEAM activities, which could be developed and implemented 

in the context of formal, informal, and non-formal education. 

 

 



 

 

December 7th, 17:00 – 17:20 

 

Developing a Self-Reflection Tool to assess Schools’ STEAM status 

Menelaos Sotiriou, Dr. Dimitrios J. Sotiropoulos 

Science View, Greece 

According to several studies and reports on the future of education (e.g., OECD 2019 - 
LEARNING COMPASS 2030, PISA 2021) we need to focus on the development of an 
environment skilled at creating, acquiring, and transferring knowledge, and at modifying its 
behaviour to reflect new knowledge and insights. This perspective foregrounds the search 
for new ideas through exploration and exploitation, highlighting the importance of 
innovation and inquiry. Strategy is seen as an integral part of the learning process for a 
learning organisation because it focuses on the organisation’s development of core 
competencies, both in the present and in the future. In any approach for better education, 
like STEAM approach in Science Education, to achieve the expected impacts it is needed a 
reflection process in order to assess the impact. In our approach for developing a self-
reflection tool to assess Schools’ STEAM status we are based on five building blocks: 
• Clarity and support for mission and vision; 
• Shared leadership and involvement; 
• A culture that encourages experimentation; 
• The ability to transfer knowledge across organisational boundaries; and 
• Teamwork and co-operation. 
Assessing the effectiveness of the STEAM approach to schools needs an appropriate tool 
that is sensitive to analyse the key characteristics of these environments (Fullan, & Quinn, 
2016, Fullan, 2018). 
By focusing on three identified areas of ‘growth’ – school management, school process and 
teachers’ professional development– the specific instrument is offering the opportunity to 
the school community stakeholders to describe in detail the current situation in their school 
while at the same time they are able to translate the findings to specific recommendation 
for future actions and development. More specifically the tool aims to support the school 
heads to identify the status of their school in the following key areas (levels of STEAM): 
Management: The aim of the instrument is to assess the vision, the leadership of the school 
community key stakeholders towards the adoption of a change culture towards STEAM 
Approaches. 
Process: The aim of this section is to identify which process are already in place in the school 
community and which must be further developed. 
Professional Development: The aim of this section of the instrument is to assess to what 
extent teachers and school staff engaged in the STEAM approach, have a holistic view of 
science, scientific research and major scientific developments. 
For each one of the above-mentioned levels, the tool reflects upon 8 task-specific 
statements (24 statements in total) that follow specific STEAM indicators. In our 
methodology and while we were developing the Self-Reflection Tool, we choose to use a 
form of a task-specific rubric. Task-specific statements function as “scoring directions” for 
the person who is grading the work. 
Schools, according to their statements, are characterized according to their STEAM status 
to four categories:  



 

 

 
 
 
Starter: Schools that are at an initial stage of incorporating STEAM educational aspects in 
the classroom and beyond 
Enabled: Schools that have achieved a certain level of STEAM education through specific 
measures, educational ICT tools, best practices, CPD, but they still consist isolated cases 
without a network of other schools and external partners to facilitate the process 
Advanced: Schools that have achieved a high degree of STEAM education through specific 
projects that implementing along with the use of ICT. These schools have already established 
cooperation with community stakeholders and other external partners 
Master: Schools that are considered rather extreme cases of schools that offer a glimpse 
to STEAM Education and they could provide best practices as well as recommendation on 
how to implement relevant activities. These schools can act as agents of STEAM Education  

 

December 7th, 17:20 – 17:40 

When Science Meets the Arts 

Domenico Bracciodieta1, Anthony Green2 

1IISS Leonardo da Vinci – Cassano delle Murge (Bari) Italy 

2Dipartimento di Medicina Veterinaria – UNIBA (Bari) Italy 

Science, Technology, Engineering (Economics?) Mathematics make up a symbolic acronym, 
STEM, which evokes a self-renewing process (STEM-cell), as a kind of educational living 
organism which, in turn, is able to give origin to different forms of education.  
When an "A"(standing for Arts) is introduced into the acronym, its implied significance may 
generate an idea of energy (STEAM power) that makes the educational system more 
powerful. 
Out of metaphor, we can simply state that a combination of scientific and humanist subjects 
may be a complex but more efficient way to motivate, inspire and trigger learners' thirst for 
knowledge. 
Skills involved vary and get continuously updated; we may say today that technology and 
arts go hand in hand as it had never been imagined before, cooperation in learning has 
become central and the educational focus neds to shift from testing and evaluation to the 
learning process itself. 
IISS Leonardo da Vinci has been organizing a Science Festival for about 10 years in 
collaboration with public institutions (University of Bari UNIBA) and private associations for 
the spread of scientific culture, focusing more and more on the direct involvement of its 
students who have become the real protagonist of the event. An "umbrella" theme is chosen 
at the beginning of each school year, and from that moment on the entire educational plan 
is oriented towards working out activities on a cross curricular basis, where scientific topics 
are seen through the filter of artistic angles: music, theatre, painting, literature, films are 
associated to the theme which has been defined.  
In a complex, but well defined and shared educational process, the most relevant categories 
of the scientific method are selected to develop the basic scientific skills: classifying,  



 

 

 
 
 
hypothesising, calculating, demonstrating, exemplifying, previewing, cause and effect, 
defining, reporting, experimenting, among the others; and they are constantly associated to 
non-scientific school-subjects in the view of "oneness" of knowledge. 
In the course of these years, such comprehensive themes as, Metamorphoses, Forms of Life, 
Reality and Conscience, Bodies, Colours, Appearances, have inspired projects and workshops 
that have been co-created by teachers and students alike. 
The teachers' expertise and knowledge have been integrated with the students' creativity, 
imagination and technological skills. Cooperative learning, enquiry learning and study skills 
"connected" (related to the appropriate use of internet resources) are all essential 
ingredients to the success of each project that is shown in exhibits to the benefit of other 
students from other institutions. 
The traditional school spaces (conference room, classrooms, gym, labs) are transformed into 
a giant interactive exhibit. Every event (talks, interviews, shows) are covered by the school 
radio and web Tv staff, entirely composed of students!  
An educational approach that is really student-centred, and that really motivates and 
inspires the younger generations. 
 

December 7th, 17:50 – 18:10 

PHONOSYNTHESIS - Music from Alien Species 

Francesco Scarel 

SISSA – International School of Advanced Studies, Italy 

One of the difficulties of talking about a global issue to a local community lies in a gap in 
communication, because most people don't feel engaged in problems that are apparently 
far away from their everyday life. This project aims to shorten this gap by putting together 
globally observed scientific data, the local territory and plants people can see everyday. 
The project deals with a specific phenomenon linked to climate change: the increasing 
number of invasive alien species (IAS). IAS have the possibility to expand rapidly to different 
latitudes and altitudes as the climate warms, and this process changes the biodiversity of 
the affected areas, out-pacing local species. 
Instead of a classic human-centric approach we decided to let the alien plants talk about 
themselves by means of an artistic sound-based interactive installation. 
 
First step: explore the territory, spot different alien species and put them in vases. 
Second step: easily made Arduino circuits have been built and connected to the plants by 
attaching wires to leaves and stems. The amount of water, the wind, and human touch can 
affect such electric current, producing data that can be associated with different musical 
notes played by electronic instruments. Each alien species was assigned to a particular 
music instrument typical from the plant’s original country. So, for instance, Reynoiutra 
Japonica was playing Koto, while Robinia Pseudoacacia, originally from the Appalachian 
Mountains, sounded like Native American chanting. 
Third step: the plants are exposed to the public during the occasion of a science festival. The 
link between IAS and climate change was introduced before a concert made by “playing” the  



 

 

 
 
 
plants. Afterwards, the public was invited to touch the plants, producing a engaging sound 
environment in the venue and creating perfect occasion for an informal debate on climate 
change. A catalogue has been created to be more effective in communication, with 
handmade drawings of all the invasive plants used and a short description of their origins 
and characteristics.  
The interactive artistic installation becomes a way to catch the attention of different 
audiences. Young kids, students, but also adults, professors, politicians attending the event, 
have been all engaged by the possibility to touch the plants and make them sound. Because 
of these characteristics, the project could be proposed in educational environments (schools 
or other communities) as a workshop program. 
 

December 7th, 18:10 – 18:30 

DIY Interfaces in Creative Practice 

Ben Lamb O’Sullivan 

Creative Arts Research Centre, DkIT, Dundalk, Ireland   

The use of technology within music and that of an individual's creative practice has 
significantly grown throughout the twentieth and twenty-first centuries. Through each new 
interface, the means of musical expression has steadily increased and allowed creatives to 
realise their entrepreneurial spirit. With the continuous rise of home music production as a 
platform for creating work, tools to improve workflow and an individualised creative practice 
are required. In the post-Pandemic world, creatives will need to continue to adapt to the 
platforms and outlets available for the creation and dissemination of work. These can be 
aided through new interfaces like microcontrollers. Through the use of open-sourced 
technology new interfaces as tools and instruments can be designed, built, and modified to 
meet these requirements. Such practices can then offer new pedagogical remits within 
STEAM Education. The combination encourages new practices whereby students can 
creatively learn through their own creative practice. By doing so musicians at all levels can 
reflexively grow their creative practice to learn and produce new work. 
 

December 7th, 18:30 – 18:50 

The role of art in the Global Science Opera: digging deeper in voices of art 
educators 

Giedre Straksiene, Oded Ben-Horin 

Western Norway University of Applied Sciences, Norway  

“I always try to make people do what they never did. I enjoyed it very much, they loved it 

<…> It's so fun to work together with acknowledgement that you are cooperating with 

someone from Japan, which I never saw only when he was just out of bed because it was 

3oclock in the morning <…> they (students) learn a lot about other countries and it’s so 

much more than science.” 



 

 

 

 

In this presentation we explore how art educators perceive the role of art in the Global 

science Opera (GSO) science teaching and learning setting. Relying on an existing empirical 

data to how art education is contextualized within the GSO practice we illuminate key points 

seeking to capture the essence of art in science teaching and learning. 6 art educators (those 

who participated in the GSO during 2016-2021) were interviewed. Their opinion and 

experience towards the art role in science teaching and learning were collected and 

presented. We use a qualitative method (interview) seeking to immerse deeper into theirs` 

opinion in order to create a view of how arts are integrating into science education. The 

interview results show that art role in science teaching and learning is closer linked to the 

social aspects, such as communicative, and building international cooperation and 

relationships between cultures. These creative spaces, which we can call as a key points of 

art role are opportunities for the students to interact with science objects, people, and 

cultural traditions which may result in new knowledge and personal change. 

 

December 7th, 18:50 – 19:10 

Undergraduate STEAM internships: using interdisciplinary teams to develop 
creative ways to communicate science  

 Kelly, B. G., Kearney, D., Price, R. and Commins, A. 

Dundalk Institute of Technology, Ireland 

Over the past 5years Staff members from the Creative Arts Research Centre at Dundalk 
Institute of Technology have been involved in interdisciplinary projects which recruit teams 
of student researchers from both the creative and science disciplines of the institute to 
develop and devise a series of resources to communicate scientific knowledge to a range of 
audiences. These resources, which use STEAM approaches, and philosophies are developed 
to assist teaching of science to primary school children, communicate scientific topics in an 
engaging manner and to address current critical social scientific issues and concerns. These 
projects have been funded through both the DkIT Summer Undergraduate Research 
Programme (SURP, 2017, 2018, 2021) and the National Forum for Teaching and Learning 
Strategic Alignment of Teaching and Learning Enhancement (SATLE) funding call 2019. 
Students who participated in these projects played a democratic role in identifying the topics 
on which their projects were based and this has yielded many different resources, from 
podcasts to posters, from workshops to websites and interactive storybooks on a range of 
topics from vaccines, space, microorganisms and pollinators. Students who participated in 
these multidisciplinary projects thus far were invited to complete a feedback survey. The 
survey consisted of 10 open ended questions which ascertained respondents’ opinions and 
experience of being involved in the projects. In general, all respondents benefited from the 
experiences they gained during these interdisciplinary internships and felt that the projects 
enabled them to achieve more than just with teams of science/creative students alone. 
Challenges encountered included general team work issues like personality clashes and  



 

 

 
 
 
 
differing work ethics. Overall, these joint projects worked well as they provided students 
with insights into collaborative project work with students from other disciplines which will 
enrich their future careers whether in research, teaching or industry. In this article, a critical 
review of the projects is informed by the feedback from the students involved, which will be 
used to inform future development and structures of existing programmes in the science 
and creative departments at Dundalk Institute of Technology. 

 

December 7th, 19:10 – 19:30 

Opera vs. Covid-19   

Karen Aylín Cervantes Rodríguez 

Colectivo Cacomixtle, Universidad Nacional Autónoma de México 

Working during pandemic has been difficult, studying and working change our digital 
participation turned it in the principal way to communicate every single aspect of our lives. 
Feelings, emotions, ideas, dreams and future looked like different than before we used to 
think.  
Children gave up playing, having fun in the park with their friends, they had to let go a lot of 
fun and started to be connected on Internet, they started to suffer depression and anxiety, 
living a second live on Internet.   
Nevertheless, how can we take advantage of it instead of run-away of it? That second live 
on Internet gave us a lot of tools to apply in our opera scene. Free online apps, common web 
sites and notice the potential of a different use to social media made us work with a group 
of children who let us know them through the screen and let themselves to create 
fascinating things. 

 

December 8th, 14:30 – 14:50 

Embroidery through interaction with science and opera 

Associate Professor Randi Veiteberg Kvellestad 

Oslo Metropolitan University, Faculty of Technology, Arts & Design, Norway 

Teacher students in Design, Arts, and Craft at OsloMet were invited to work with embroidery 

in an interdisciplinary and artistic-based project including the fields of science and opera, in 

the Global Science Opera (GSO). The goal for the project was ecosystem restoration and the 

UN’s Sustainability Development Goal. What opportunities do the fields of science and opera 

offer embroidery and vice versa in this work? 

Embroidery has since 2013 been a part of textile training and research-based activities in 

the education. The earlier research-based projects in embroidery document different 

methodologies as well as outcomes between cooperation and collaboration. A product of  



 

 

 

 

 

the collaboration was preparing the students for a synergetic experience in which the whole 

outcome was greater than the sum of its constituent parts. In the GSO project, the 

experiences with collaboration were further developed.  

Two groups of students, one post-Bachelor and another first- year, participated in the GSO-

project. Consequently, the artistic projects developed differently. The first group worked 

with goal 5: Life on land. They solved the task in two different ways; embroidery of 

hexagon/beehives on fabrics, and outside in the nature.  

The about 40 first-year students, were divided into smaller groups, of which most chose goal 

14: Life below water. This was a basis training task with several professional goals. The 

students worked with “a story with action” for the embroidery design. They learned to 

embroider and be aware of the little stitch`s possibilities in a creative way. They 

collaborated by inviting the neighbor students to work on the same embroidery (circular 

creativity). Finally, they presented the different parts as a whole work. 

UN`s sustainability goals engaged the students. They discussed, drew and explained their 

experiences from the science fields “Life on land” and “Life below water”. Different 

embroidery titles such as “Environmental Instances” and “What if Nature strikes back?” 

confirmed their engagement. They created both serious and humorous stories through 

variation in the thickness, length, direction, type and colors of the stitches. They worked 

creatively in agreement with system and precision or variation and playfulness. One student 

group explained the influence of the music: “The music was rich and energetic as reflected 

by our lines. ( ) In addition to making the different lines and color compositions, we played a 

lot on 'upside-down' scenarios which resulted in playful embroideries – in accordance with 

changes in the song along the way. Music influenced our stitches through our 

subconsciousness.” 

 In interdisciplinary collaboration the participants can work and discuss, listen to, and 

understand each other’s points of view. Furthermore, they learned to interact with those 

who they disagreed with or with those who did not express any opinion. The creative 

dialogues were characterised by openness, complexity, and a dynamic nature. Knowledge in 

collaborative embroidery emerges through needle and thread, application, discussion, and 

patience. Moreover, they learn to develop themes through experiences and creativity, 

simultaneously with following action rules. When the students become teachers, they will be 

able to use this knowledge in their own teaching. 

 

December 8th, 14:50 – 15:10 

Nature as Canvas in Embroidery 

Marlen Krybelsrud & Raquel Sanz  

Oslo Metropolitan University, Norway  

 



 

 

 

 

This research project has been conducted within nature and the theme “thrive” for the 

Global Science Opera (autumn 2021). This presentation will demonstrate our creative 

process with embroidery inspired by nature, and how it paved the way for the materials we 

worked with. The nature was also the inspiration to the colors we chose, which stitches we 

used, the texture, size and direction, which are all requirements that are needed to create 

variety in embroidery.  

We want to share our experience, the creative possibilities and how to use science as an 

inspiration for embroidery. Our process started with the UN`s sustainability goal “Life on 

land”. The ecological balance and biological diversity became a link between embroidery and 

nature. We used bees as an inspiration. They carry an important role in our ecosystem, with 

their pollination of flowers, which in turn provides increased biodiversity. This led us to the 

beehive and the hexagon that illustrates the shapes in the hive. In this part of the project, 

we worked practically-aesthetically with embroidery, inspired by the hexagonal shapes. 

Formal-aesthetic tools became essential in this part of the process.  

Then we brought our previous experience with embroidery into the woods and interacted 

with nature. Experimenting on the border between embroidery and nature became more 

important than the formal-aesthetic aspect, and we executed a playful and free approach to 

embroidery. We were guided by the nature that surrounded us, the odors, the weather, the 

textures and the diversity in the forest. This untraditional way of embroidery brought us to 

a meditative, embodied state. Everything was documented in photographs and video. 

Finally, we will talk about and encourage everyone to use alternative teaching scenes, as the 

nature, to work with both embroidery and science. Break boundaries and see and explore 

different possibilities. Both Krybelsrud and Sanz are trained art and craft teachers. They see 

a transfer value to schools, and the importance of using the local area in teaching, such as 

nature.  

 

December 8th, 15:20 – 15:40 

The Human Brain 

Dr. Kristina Xiao Liang  

Group leader of mitochondrial stem cell research group in MMN group, Department 
of Clinical Medicine (K1), University of Bergen, Bergen, Norway. 

Neuro-SysMed, Center of Excellence for Clinical Research in Neurological Diseases, 
Haukeland University Hospital, Bergen, Norway.  

The brain is a complex organ that controls thought, memory, emotion, touch, motor skills, 
vision, breathing, temperature, hunger and every process that regulates our body. In this 
lecture, I will introduce brain anatomy and how the brain works. In the end, I will bring some 
new evidence on how the brain is affected by art. 



 

 

 

December 8th, 15:40 – 16:00 

Creative matter- what kind of educational focus could such a concept offer? 

Professor Magne I. Espeland 

Western Norway University of Applied Sciences, Norway 

Traditionally we associate creativity in education with the abilities, attitudes and 

competencies of human beings, mostly individually, but increasingly collectively. So how can 

we talk about creative matter, and why could this be relevant in education and the GSO? 

I am not a physicist but a researcher and educator. Still, I dare to suggest that there are 

several legitimate reasons for such an approach. The first is connected to the theory of 

science and what is often referred to as the 'physicalization' of ontology and epistemology. 

If we base quantum field theory as a basis for our beliefs about the world, we recognize that 

the world, including us (and school children just to remind you), is governed by physical laws 

of matter or what we conceive of as 'rules'. But we also recognize that we don't understand 

everything about the world. There is in other words something to discover concerning 

matter, something that will be new to us, and something that needs to be researched, 

created, produced and communicated. To what extent this is a result of our energies as 

human beings or of something within matter itself is, as far as I understand it, still to some 

degree at least, an open question. Generation of ideas, newness, production, expression, and 

communication is also the essence of creativity, in life and in education. So, therefore- 

creative matter, and of especial interest, of course, the entanglement of different kinds of 

matter leading to creativity, e.g., such as the energy of human beings and things.  

Other reasons could be the fact that children make fewer distinctions between what is alive 

and what is not. The car has eyes and a hovering cupboard is a troll. In other words, the 

creative imagination of children might easily accept that matter has a will of its own and can 

operate as an actant, or has agency, even if such a belief brings them right into the middle 

of a hot post-humanist debate.  

A third reason is the fact that everyday things surrounding us might appear to have a will of 

their own, such as our computer and cell phone, and that the complexity of these gadgets 

also is used by artists to create frameworks for continually changing outputs, e.g., in the 

shape of installations and other artistic outputs. So, therefore creative matter as a part of 

GSO, why not? 

 

December 8th, 17:50 – 18:10 

Writing rap in the classroom  

Runa Godø Sæther 

Valderøy Barneskule, Norway 

Runa Godø Sæther is a Norwegian singer and music teacher, with her vocal and pedagogical 

education from Agder University College, Kristiansand and Complete Vocal Institute,  



 

 

 

 

Copenhagen. She has been working as a singer, singing teacher, choir conductor, organist 

and music teacher since 2000, and is currently teaching students aged 10-13 at Valderøy 

Barneskule in the community of Giske, Norway.  

Runa, her collegues and students in Valderøy Barneskule have specialized in producing rap 

music videos in cross-curricular projects. They have participated in the Global Science Opera 

four times, three of them with the rap music videos Gravity, Hydro power and Dog in a bog 

in the fog. They have also participated in «Forskningsdagene» Research Festival at 

Norwegian University of Science and Technology and Volda University College in 2019, 

where some of the key success factors of their practice were presented and discussed with 

professors and educators from several universities present in the panel, focusing on creative 

learning processes in cross-curricular projects. 

While working on her master`s thesis, Runa has aimed to find ways of connecting the 

methodology of Write a Science Opera/Global Science Opera and GSO4SCHOOL with rap 

music as a tool used in the science classroom in her own learning environment, Valderøy 

Barneskule being a participating school in the Global Science Opera for several years. 

In this presentation Runa will share some of the key elements in the teaching designs she 

and her collegues at Valderøy Barneskule have developed over the years of using rap music 

as a tool in cross-curricular projects. The presentation will include the experience gained 

from the participation of nearly 180 7th grade students, their preparation and production 

of 3 different rap music video productions presented in the Global Science Opera since 2019. 

She will share examples from the 3 projects, talk about the creative processes, writing the 

lyrics and how her students were using digital tools to create the music, animations, 

pictures, effects and movies in their rap videos. She will also share her thoughts about using 

the four steps Feel-Imagine-Create-Share from the GSO4SCHOOL methodology as the 

framework for the creative work process in her own work with rap music in the classroom. 

 

 

 

 

 

 

  



 

 

 

 

Let there be light! (Y se hizo la luz!) 

By Colectivo Cacomixtle, Mexico  

PRODUCTION 

Frida Tovar - Screenwriter 

Karina Hernández - Geoscientist assessor 

Diana Viguri - Scenic director 

Aylín Cervantes - Producer 

Jochebed Quiroz - Art designer 

Guillermo Basoco - Video editor 

CAST 

Sabina Chávez “La bruja de la ópera” - Actress/ God 

Libertad Romero - Actress/ Fire-eater 

Aylín Cervantes - Actress/ Voice over 

If a flare falls in the middle of the forest and no one sees it, did it really set the forest on 
fire?  
In this play, a 15-year-old girl (quinceañera) and God, recall the moment when they both 
witnessed one of the largest forest fires in the country at the Monarch Butterfly Sanctuary 
in Michoacán.  
Since in Mexico the monarch butterfly symbolizes death and resurrection, this version of the 
play is set during the "Día de Muertos" festivities. It is during these days, that we remember 
that no matter how painful it may be, death is a new way of preserving memory and a call 
to transformation.  
Because change is the only certainty and the only constant.  
In Mexico and the world, forest fires are one of the main causes of annual deforestation; 
whether intentional (to get rid of protected areas), accidental, or even derived from 
pyromania and the celebration of traditional festivities.  The monarch butterfly sanctuary in 
Michoacán is now a protected area that, along with its environmentalists and protectors, is 
under constant threat from fires and organized crime. 
This work is dedicated to Homero Gómez, activist and passionate defender of the monarch 
butterfly, murdered at the hands of the narco-state.  
 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


