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Abstract 

The main goal of the “STEAM”-ING UP TEACHERS AND SCHOOLS IN CENTRAL FINLAND / STEAM-

toiminnan kehittämiseen keskisuomalaisissa peruskouluissa (nr. 30171780) project was to 

provide pedagogical support for future and in-service teachers in multidisciplinary education with 

the integrated approach of Science-, Technology-, Engineering-, Arts- and Mathematics learning, 

known as STEAM. The teacher development training and STEAM popularization events served 

also as occasions for data collection for research purposes. The conference talks, peer-reviewed 

articles and book chapters related to this research project have concentrated on teacher and 

student attitudes towards multidisciplinary learning and presented creative and innovative 

opportunities of developing key skills and competencies at the mathematics class and 

mathematics learning through the arts, technology and robotics. 

University of Jyväskylä researcher, Kristóf Fenyvesi is grateful for the Central Finland Regional 

Fund of Finnish Cultural Foundation for fully supporting the realization of this project. 

The Project in Numbers 

In Central Finland, 7 schools have been involved in the realization of the project. More than 60 

teachers and teacher students and about 1,000 elementary and secondary school students and 

several parents have been reached. 

The project has reached impressive numbers in developing on-line professional communities for 

developing STEAM education. In the moment of writing this report in December 2019, the 

project-related mailing groups have almost 200 members and social media group with more 

than 4,200 (!) members. 

In connection with the project realization and results, 7 keynote and invited scientific 

conference talks have been given at various international conferences in 5 countries: Finland, 

Austria, Sweden, Portugal, and South Africa.  

The project resulted in 6 peer-reviewed articles and book chapters in Finnish and international 

academic publications. 

The following partner organizations have been involved in the realization of the project: 

University of Jyväskylä’s Department of Music, Art and Culture Studies, Department of Teacher 

Education, Faculty of Information Technology; Innokas Network, LUMA-Keski Suomi, 

Jyväskylä Contemporary Theater Association. 
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Short account on the research phases 

  

1 August - December 2017: Planning, 

Preparation, and Promotion of the STEAM 

Education Development Program in Central-

Finland 

The “STEAM”-ING UP TEACHERS AND SCHOOLS IN CENTRAL FINLAND / STEAM-toiminnan 

kehittämiseen keskisuomalaisissa peruskouluissa (nr. 30171780) project was prepared between 

August-December 2017. The preparation was based on a comprehensive literature review and 

overview of best practices of multidisciplinary learning in Finland and worldwide. 

1.1 Comprehensive Literature Review and Overview of Best 

Practices 

The comprehensive literature review and overview of best practices focused on 

 STEAM concepts’ and practices compatibility with the ‘multidisciplinary learning module’ 

of the Finnish National Core Curriculum 

 connecting hands-on and digital modeling in the process of STEAM-learning 

 interactional organization of exploratory learning situations in STEAM settings 

Based on the preparatory studies, a project implementation plan was created. 
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1.2 Implementation Plan 

The implementation plan focused on the following areas: 

 creating the STEAMnet Education Network as a community and webpage 

 in-service teacher development training courses, combined with STEAM events for 

students in the following Central-Finnish schools in 2018 Spring: 

o Kortepohja School—Jyväskylä 

o Laukaa School 

o Palokka School-Jyväskylä 

o Teacher Training School of University of Jyväskylä  

o Viitaniemi School-Jyväskylä 

 STEAM teacher training course for future elementary school teachers at the University of 

Jyväskylä’s Department of Teacher Training, combined with a STEAM school event in 2018 

Spring 

 STEAM popularization events in 2017 Autumn and 2018 Spring at 

o European Researchers’ Night 2017 

o Innokas Network Meeting at University of Jyväskylä in 2017 

o OF(F)-Humanity Project-Jyväskylä 2017 

o Jyväskylä City Festival (Yläkaupungin Yö) 2018 

 organizing a large-scale STEAM education research event: STEAM-ed Finland 2017 

Conference at University of Jyväskylä: Artificial Intelligence in Learning, Art and Society 

 Afternoon STEAM Clubs for multi-age student groups of the Jyväskylä Christian School in 

2017 Autumn  

 research planning (research design, instruments for data collection) 

 conference participations planning 

 publications planning 

2 Implementation 

2.1 2017- ongoing: The STEAMnet Education Network  

The STEAMnet Education Network is intended to operate as a community and webpage to 

support future and in-service teachers in Finland and worldwide. The STEAMnet, as a vivid 

community is still active, even the project has been finished.  
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STEAMnet, as a STEAM network effectively contributed to the achievement of the 

transformative goals of the project, the dissemination of project results and the sustainability of 

the community itself.  

 

Webpage: https://www.jyu.fi/it/en/research/research-areas/cognitive-science-and-educational-

technology/ile/projects/steamnet 

 

STEAMnet Education Network is running since 2017 December and currently offering access to  

 STEAM-oriented online groups: the “International Coalition of STEAM educators” 

Google Group, which has currently 52 members (December, 2019) 

(https://groups.google.com/forum/#!forum/international-coalition-of-steam-

educators); and the MathArtLearning Google Group 

(https://groups.google.com/forum/#!forum/math-art-learning), which has currently 

131 members (December, 2019); Facebook group for GeoGebra Arts & STEAM 

(https://www.facebook.com/groups/GeoGebraSTEAM/) with more than 4,200 (!) 

members (December, 2019). All groups are very active and growing. 

 STEAMnet Global STEAM Archives: a physical collection of an emerging collection of 

more than 3,000 handbooks and other resources relevant in STEAM learning, especially 

in the field of mathematical connections in the arts. 

 STEAMnet Hands-on and Digital Learning Tool Collection: STEAMnet is extensively 

collecting physical and digital STEAM learning tools, which we can introduce and use at 

our events. 

 STEAMnet’s Bridges Jyväskylä Math-Art Collection: Bridges Finland 2016 conference 

(www.bridgesmathart.org/bridges-2016), the world largest and internationally 

renowned mathematics and arts community’s annual meeting has been organized at 

the University of Jyväskylä (JYU) with enormous success. Bridges-participants have 

donated several valuable STEAM-related artworks and educational tools for local 

learning purposes and cultural activities, which STEAMnet can introduce in its events. 

 STEAMnet Future Teacher Training Courses: STEAM-oriented teacher training courses 

at the University of Jyväskylä were realized by Dr. Kristóf Fenyvesi at the Department of 

Teacher Education, as part of the “Mathematics, small group teaching” Applied Module.  

 STEAMnet Multidisciplinary Learning Modules, including school events for students 

and pedagogical development for teachers: the program includes Educational Events 

for Students and a Pedagogical Development Course for Teachers. 

 STEAMnet Conferences: information on larger STEAM education conferences in 

Finland. 

https://www.jyu.fi/it/en/research/research-areas/cognitive-science-and-educational-technology/ile/projects/steamnet
https://www.jyu.fi/it/en/research/research-areas/cognitive-science-and-educational-technology/ile/projects/steamnet
https://groups.google.com/forum/#!forum/international-coalition-of-steam-educators
https://groups.google.com/forum/#!forum/international-coalition-of-steam-educators
https://groups.google.com/forum/#!forum/math-art-learning
https://www.facebook.com/groups/GeoGebraSTEAM/
http://www.bridgesmathart.org/bridges-2016
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2.2 2018 Spring: in-service teacher development trainings, 

combined with STEAM events for students in Central-Finnish 

schools 

The in-service teacher development trainings and STEAM events for students have been 

realized in Central Finland in 5 schools for 29 teachers and 480 students. 

The program included Educational Events for Students and a Pedagogical Development Course 

for Teachers. The program offered to facilitate and support the planning, realization and follow-

up of Multidisciplinary Learning Modules in schools and at the same time, STEAM-oriented 

teacher development programs were realized for the participating teachers, including 

 a training course about Multidisciplinary Learning of STEAM (Science, Technology, 

Engineering, Arts and Mathematics integration) for  

o primary school teachers 

o secondary school teachers of all subjects 

The form of the training was a series of STEAM Design Workshops involving personal and on-line 

collaboration between the participants. The participants of the STEAM Design Workshops were 

classroom teachers and teachers of different subjects (5-6 teachers / school). The groups were 

meeting according to their own schedule (2-4 contact times) and working on collaboratively on 

the realization of their school’s Multidisciplinary Learning Module-related projects. The goal of 

the workshops is the establishment of a multidisciplinary STEAM learning & teaching community, 

which is able to facilitate new collaborative STEAM learning programs, based on students’ ideas 

and interests, and to assess tools, select methods and distribute the roles in the group to achieve 

this complex goal. The STEAM Design Workshops were continuously monitored by taking surveys 

of the participants based on a questionnaire, short interviews and observation. 

2018 January-Feburary: Viitaniemi School, Jyväskylä 

Program in numbers 

 Teachers involved: 6 subject teachers (Leena Kuorikoski-Art teacher; Anne Yliniemi-

English teacher; Jutta Pirhonen-Home economics teacher; Pauli Säteri-Mathematics, 

physics and chemistry teacher; Mira Moilanen-P.E. and health education teacher; Merja 

Sinnemäki-Mathematics, physics and chemistry teacher) 

 Students involved: 68 students. 
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In-service Teacher training course was organized in January-February 2018. 

Multidisciplinary Learning Event for Students, in collaboration with the local teachers was 

organized on February 6, 2018. Several topics. 

Program in pictures  
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2018 January-February: Palokka School, Jyväskylä 

Program in numbers 

 Teachers involved: 6 teachers (Mari Lommi, Salme Lindroos, Sara Virtanen, Paula 

Oksanen, Outi Heikkinen, Annukka Talja) 

 Students involved: 98 students. 

 

In-service Teacher training course was organized in January-February 2018. 

Multidisciplinary Learning Event for Students, in collaboration with the local teachers was 

organized on February 14, 2018. Several topics have been covered, including symmetry 

learning, collaborative problem-solving, sustainability thinking. 
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Program in pictures  
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2018 January-March: University of Jyväskylä’s Teacher Training School  

 Program in numbers 

 Teachers involved: 6 teachers  

 Students involved: 80 students. 

 

In-service Teacher training course was organized in January-February 2018. 

Multidisciplinary Learning Event for Students, in collaboration with the local teachers was 

organized on February 15, 2018. 

Student works created in the event were exhibited in the school after the event. Topic: 

Symmetry of Snowcrystals. 

Our program has contributed to LUMA-Keski Suomi’s Science Day. 

Program in pictures 
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2018 January-April: Laukkaa School 

Program in numbers 

 Teachers involved: 5 teachers (Mirka – mathematics and arts, Ulla - mathematics, 

physics and chemistry, Merja - mathematics, physics and chemistry, Maaria - music and 

Finnish language, Vesku – handicrafts.  

 Students involved: 120 students. 

 

In-service Teacher training course was organized in January-April 2018. 

Multidisciplinary Learning Events for Students, in collaboration with the local teachers were 

organized on March 29 and April 3, 2018. Topic: The Sound of Music. 

The program has involved University of Jyväskylä musicologist, Juan Ignacio Mendoza Garay. 
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Video documentation: https://youtu.be/0aCZVL3UQFs  

Program in pictures 

 

29.3.2018 

 Opening 

o Laukaa teachers were greeting the students and briefly introduce the 2-days-

program and all the workshops 

o Kristof Fenyvesi was greeting the students and shortly telling about the project 

 Workshops: Creating Musical Instruments, 1-2. 

https://youtu.be/0aCZVL3UQFs
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3.4.2018 

 Research workshop on sounds and sound waves by using the instruments created by 

the students and digital technology. The workshop integrated music, physics, and 

mathematics and implemented the results of the handicraft workshops, the musical 

instruments created by the students. The activity was led by Juan Ignacio Mendoza 

Garay JYU-musicologist and physics teacher. Content of the workshop: 

o Introduction to Audacity's graphical interface. 

o Recording sounds of the instruments, which the students produced, clapping, 

voice, etc. 

o Studying the sounds visually and sonically, see how the soundwave looks like 

and recognize the key concepts in the visual representation: amplitude, 

frequency, period, timbre. 

o Estimate the fundamental frequency of the sounds by measuring the period of 

the wavelength visually and compare it with a table. 

o Manipulate sounds to change their frequency, amplitude and timbre. 

o Compose music by editing (cutting, pasting, manipulating) the very same sounds 

that the students have recorded. 
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 Discovering musical patterns. Notation own compositions with creatively developed 

musical signs. Students made small orchestras with the instruments they have created. 

Experimented with rhythmic patterns and created final compositions based on what 

they have learnt. The activity was led by music teacher.  
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2018 March-May: Kortepohja School, Jyväskylä 

Program in numbers 

 Teachers involved: 6 teachers (Saana, Annina, Saija, Jaakko, Kimmo, and Gwyneth)  

 Students involved: 114 students. 

 

In-service Teacher training course was organized in March-May 2018. 

Multidisciplinary Learning Events for Students, in collaboration with the local teachers were 

organized on May 30, 2018. Several topics have been covered, including symmetry learning, 

collaborative problem-solving, sustainability thinking. 

Program in pictures 
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2.3 STEAM teacher training course for future elementary school teachers 

at University of Jyväskylä’s Department of Teacher Training, combined with 

a STEAM school event in 2018 Spring 
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The “STEAM”-ING UP TEACHERS AND SCHOOLS IN CENTRAL FINLAND project provided a 

teacher training course under the code of POM2SMA MATHEMATICS. The course has included 

the following occasions and topics:  

 1./ 25.1.2018: Introduction to the course.  

 2./ 1.2.2018: Patterns and Symmetries in two-dimensions  

 3./ 8.2.2018: Patterns and Symmetries in two- and three-dimensions 

 4./ 15.2.2018: Spatial Structures + Preparations for the Teaching Experiment 

 5./ 7.3.2018: Preparations for the Teaching Experiment 

 6./ 8.3.2018: Teaching experiment: Math-Art Activity in 45 minutes with Elementary 

School Students + Feedback and Reflection 

 7./ 15.3.2018: Closing Presentations 
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2.4 STEAM popularization events in 2017 autumn and 2018 

spring 

European Researchers’ Night: September 2017 – University of Jyväskylä 

Program in numbers 

 Schools involved: 6 schools from Central-Finland 

 Teachers involved: 7 teachers 

 Students involved: 58 students 

STEAM-ed Finland program was held on September 29, 2017, in the framework of the University 

of Jyväskylä’s European Researchers’ Night. The program was primarily addressing students and 

their teachers to provide inspiration and to promote the in-service teacher development 

trainings, combined with STEAM events for students in Central-Finnish schools. The participants 

could enjoy the personal meeting and conversation with the international guest of our event, 

Micro:bit Education Foundation’s CEO, Zach Shelby, who initiated several micro:bit-related 

STEAM projects. Risto Paju, Jyväskylä-based fractal artist (http://algoristo.com/) has joined to 

our event too. 

The Jyväskylä Contemporary Theater Association’s OFF-Humanity Project 

(https://offhumanity.wixsite.com/offhumanity) organized a science&art theater workshop for 

the children, related to robotics. 

The following schools’ groups and teachers have participated in the event: 

 Kortepohja School, Jyväskylä with 16 students and their teacher: Saana Karjalainen 

 Halssila School, Jyväskylä with 20 students and their teacher: Minna Suikkari 

 Christian School, Jyväskylä with 6 students and their teacher: Timo Koljonen 

 Laukaa School, Laukaa, with 5 students and their teacher: Mirka Havinga 

 Viitaniemi School, Jyväskylä, with 10 students and their teachers: Merja Sinnemäki, Leena 

Kuorikoski 

 Palokka School, Jyväskylä with 1 student and her teacher: Jarmo Laaksonen 

 

 

http://algoristo.com/
https://offhumanity.wixsite.com/offhumanity
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PROGRAM: 

9.30-9.40 Welcome             

9.40-10.00 Short presentation by Zach Shelby Micro:bit Educational Foundation on Micro:bit and 

the kids 

10.00-11.00 Parallel Workshops: 

 Giant Warka Water Tower construction workshop led by Viitaniemi School’s students – 

students inspiring students 

 Micro:bit workshop led by Viitaniemi School’s students – students inspiring students 

 Buckyball construction workshop led by Jyväskylä Christian School’s Afternoon STEAM 

Club students – students inspiring students 

 Scientific Shadow Theater workshop led by Laukaa School’s  – students inspiring students 

 OFF Humanity project’s Theater Pedagogy workshop 

11.00-11.20 Exhibition guiding:  

 Systems in Art exhibit introduced by Palokka School’s student 

 Fractal Art exhibit introduced introduced by Viitaniemi School’s students 

11.20-11.30 Closing  

Optional program: 11.00-12.00: Visiting Musica’s Researchers’ Night programs. 
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Program in pictures 
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Innokas Network Meeting at University of Jyväskylä: November 2017 

Finnish technology education network, INNOKAS has organized the “Whole Finland is Coding!” 

program in 11 Finnish cities, including Jyväskylä in Central-Finland. On November 9, 2017, 

Kristóf Fenyvesi has introduced the “STEAM”-ING UP TEACHERS AND SCHOOLS IN CENTRAL 

FINLAND project in the form of hands-on robotics workshops for teachers of Central Finnish 

teachers. 

 
 

Connecting areas of Science, Technology, Engineering, Arts and Mathematics in the learning 

process – as known as STEAM – can get a real boost when it comes to robotics. The 

participating Finnish elementary school and ICT teachers tried 4Dframe and ReBOT STEAM 

robotics toolkits, which make possible to tinker robots out of straws or empty boxes and 

bottles. Some of the teachers created buggies and others made a funtabulastic robot mixer. 

Perhaps to make some e-food for cyborgs and androids? 
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OF(F)-Humanity Project-Jyväskylä: December 2017 

On 10 December, 2017 Of(f) Humanity Project’s theater show was taking place in Jyväskylä, 

Finland. In addition to the performance, Jyväskylä Contemporary Theater Association organized 

a symposium, where Kristóf Fenyvesi has introduced the “STEAM”-ING UP TEACHERS AND 

SCHOOLS IN CENTRAL FINLAND project. 

  

Watch a video on the event: https://youtu.be/pDtZLTM3MlA  

Jyväskylä City Festival (Yläkaupungin Yö): May 2018  

 

 

 

The Yläkaupungin Yö marks the beginning of the 

summer in Jyväskylä, when everyone is hanging out on 

the streets playing, listening to concerts or eating. In the 

framework of the “STEAM”-ING UP TEACHERS AND 

SCHOOLS IN CENTRAL FINLAND project, Kristóf Fenyvesi 

has teamed up with early childhood-educator Otto 

Virkkula and provided a STEAM workshop at Mäki-Matin 

Perhepuisto. It was wonderful to cooperate with Otto 

Virkkula at the Yläkaupungin Yö Jyväskylä, Finland.  

  

 

 

 

https://youtu.be/pDtZLTM3MlA
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2.5 Organizing a large-scale STEAM education research event: 

STEAM-ed Finland 2017 Conference at University of Jyväskylä: 

Artificial Intelligence in Learning, Art and Society – December 15-

16, 2017  

 

The seminar, organized by Kristóf Fenyvesi, was an exceptional opportunity to promote the 

“STEAM”-ING UP TEACHERS AND SCHOOLS IN CENTRAL FINLAND project and announce the 

establishment of the STEAMnet Education Network. The international and local celebrities of 

Artificial Intelligence research and innovative education had an exceptional opportunity to 

meet each other and exchange their ideas on the prospective role of Artificial Intelligence in 

learning, the art and in various dimensions of the digital society. 
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2.6 Afternoon STEAM Clubs for multi-age student groups of the 

Jyväskylä Christian School in 2017 Autumn 
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Program in numbers 

 Students involved: 15-20 students attended the event regularly. 

 

The program was implemented to popularize the “STEAM”-ING UP TEACHERS AND SCHOOLS IN 

CENTRAL FINLAND project and developing and testing new activities for the STEAM events. 

 

3 Research Results of the Project: Conference participations 

and Publications  

Conferences 

Invited and keynote conference talks, where the “STEAM”-ING UP TEACHERS AND SCHOOLS IN 

CENTRAL FINLAND project has been introduced in the funding period: 

 2018 July: Bridges 2018: Stockholm, Museum of Science and Technology. 
 2018 June: CADGME Conference, University of Coimbra, Portugal. Keynote.  

 2018 June: LUMA Days, University of Tampere, Finland. Invited talk. 

 2018 May: GeoGebra STEAM Conference, Nelson Mandela University, South Africa. Invited 
talk.  

 2018 January: STEAM Conference, Johannes Kepler University, Linz, Austria. Keynote. 

 2017 December: “BUDAPEST STEAM” International Conference. Budapest Metropolitan 
University, Budapest, Hungary. Keynote 

 2017 August: STEAM Symposium, Open Design Symposium, Cape Town, South Africa. 
Keynote. 

Publications 

Publications based on the literature review, workshop designs and data collected in the funding 

period: 

 Kauppinen, M., Hähkiöniemi, M., Martin, A., Tarnanen, M., & Fenyvesi, K. (2017). 

Matemaattinen ongelmanratkaisu taiteen aihepiirissä luokanopettajaopiskelijoiden 

kokemana. In M. Kallio, R. Juvonen, & A. Kaasinen (Eds.), Jatkuvuus ja muutos 

opettajankoulutuksessa (pp. 145-162). Ainedidaktisia tutkimuksia, 12. Suomen 

ainedidaktinen tutkimusseura ry. Retrieved from http://hdl.handle.net/10138/229862 

 

 Thuneberg, H., Salmi, H., & Fenyvesi, K. (2017). Hands-on math and art exhibition 

promoting science attitudes and educational plans. Education Research International, 

2017, 9132791. doi:10.1155/2017/9132791 Open access  
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 Burnard, P., Dragovic, T., Jasilek, S., Biddulph, J., Rolls, L., Durning, A., & Fenyvesi, K. 

(2017). The Art of Co-Creating Arts-Based Possibility Spaces for Fostering STE(A)M 

Practices in Primary Education. In T. Chemi, & X. Du (Eds.), Arts-Based Methods in 

Education Around the World (pp. 245-279). Gistrup: River Publishers.  

 

 Lavicza, Z., Fenyvesi, K., Lieban, D., Park, H., Hohenwarter, M., Diego-Mantecon, J., & 

Prodromou, T. (2018). Mathematics learning through arts, technology and robotics: 

multi- and trans-diciplinary STEAM approaches. Proceedings of the The 8th ICMI-East 

Asia Regional Conference on Mathematics Education.  

 

 Fenyvesi, K., Park, H.-G., Song, K.-C., Lavicza, Z., & Back, M. (2018). Renewable 

Energy Resources for Mathematics Learning : Windmills and Water Wheels at the Math 

Class. In E. Torrence, B. Torrence, C. H. Séquin, & K. Fenyvesi (Eds.), Bridges 2018 : 

Bridges Stockholm. Conference Proceedings (pp. 623-628). Phoenix: Tessellations 

Publishing. Retrieved from http://archive.bridgesmathart.org/2018/bridges2018-623.pdf   

 

 Lindell Anssi, Fenyvesi, Kristóf, Antti Lokka (2019). Finnish Student Teachers’ Beliefs 

about Multidisciplinary Learning. In: Martin, Rusek, Karel, Vojíř Eds. PROJECT-BASED 

EDUCATION AND OTHER ACTIVATING STRATEGIES IN SCIENCE EDUCATION 

XVI.Charles University – Faculty of Education, Department of Chemistry and Chemistry 

Education 2018. 

 

http://archive.bridgesmathart.org/2018/bridges2018-623.pdf
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