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JYU

University of Jyväskylä

Finland

→One of the top universities in Finland

→Student recruitment across Finland and internationally

→The cradle of modern Finnish Education with more 

than 150-year history

(Teacher Seminary in 1863)

→Architecturally and environmentally unique campus 

near the city centre
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We are JYU! https://youtu.be/DbIltG2-BMQ

https://youtu.be/DbIltG2-BMQ


In full correspondence with the thematic emphasis of the EU Skills & Competences for Life Long Learning.
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Jyväskylä Teacher Seminary seen from Lake Jyväsjärvi. 

The Museum of Central FinlandHistory
Jyväskylä Teacher Seminary

Summer University

Scientific Library

Jyväskylä University Association

Jyväskylä College of Education

University of Jyväskylä

156-year history, 84 years as a higher education institution
Uno Cygnaeus (1810–1888)

The Father of Finnish Elementary 

School
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Architects

CONSTANTIN 

KISELEFF

(1834–1888)

ALVAR AALTO

(1898–1976)

ARTO SIPINEN 

(1936–2017)
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6
FACULTIES

14,500
DEGREE STUDENTS

2,500
EMPLOYEES

AROUND   204 million euros

TOTAL INCOME

900
RESEARCHERS

+ 15,000
STUDENTS IN THE OPEN UNIVERSITY
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Faculties

/ Faculty of Education and Psychology

/ Faculty of Humanities and Social Sci

ences

/ Faculty of Information Technology

/ Faculty of Mathematics and Science

/ Faculty of Sport and Health Sciences

(the only one of its kind in Finland) 

/ Jyväskylä University School of 

Business and Economics

A multidisciplinary

research university
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JYU online

www.jyu.fi 

instagram.com/uniofjyvaskyla

facebook.com/JyvaskylaUniversity

twitter.com/uniofjyvaskyla

youtube.com/JyvaskylaUniversity
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MAPPING JAM
Exploring / Making New Paths
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Self-Awareness
Self-awareness refers to the ability to assess one’s 

feelings, interests, values, and strengths accurately, and 

to maintain a well-grounded sense of self-efficacy (Payton 

et al., 2008). 

In the classroom context, teachers are not only required to 

understand one’s own attitudes and opinions, but also are 

expected to recognize the limitations of self and how 

different self-aspects influence their teaching. 

Socially and emotionally competent teachers understand 

that their behaviors are influenced by multiple personal 

factors, such as their background experiences, 

personality, emotions, knowledge base, opinions, and 

attitudes. 

They also are aware that their students’ behaviors are 

influenced by equally distinct personal factors and that 

teachers must bridge differences with their students to 

build strong interpersonal relations and engage students 

in learning.

5.1.2023
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Self-Management
Emotion regulation is often defined as the ability to manage emotional arousal 
successfully and possessing the skill to change emotions, including the 
valence, intensity, or time course of the emotions (Gross, 1998). 

Although the expressions of positive and negative emotion are both regulated, 
the need for managing emotion is the greatest when negatively valenced
emotions occur (Barrett, Gross, Christensen, & Benvenuto, 2001). 

Teachers, like other adults, do not experience the same emotion under the 
same social situation and vary in their ability to regulate such emotion. For 
example, one teacher may be furious and show anger when a child does not 
do the work, while another teacher may feel sad but does not display it. They 
also may use different strategies when regulating their emotions. Because 
teachers are expected to regulate their own emotions and emotional displays 
as well as the emotions of their students constantly, teachers with higher 
emotional regulation capacity may be better equipped to handle the emotion-
provoking demands of teaching than teachers with a lower capacity for doing 
so.

Socially and emotionally competent teachers can identify their own positive 
and negative emotions in interactions with students, parents, and colleagues, 
and manage their emotions as necessary to promote classroom differences. 

In particular, socially and emotionally competent teachers recognize that 
perspectives differ according to age, gender, and social, ethnic, educational, 
and economic backgrounds. They recognize and appreciate the 
commonalities and uniqueness that exist among their students and 
colleagues. They manage students’ prosocial behaviors and focus on 
learning. They model behaviors to help students regulate their own emotions, 
establishing guidelines and setting boundaries for students to enable them to 
do this.

5.1.2023
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Social-Awareness
Social awareness refers to the awareness of others, 

including social perspective taking (see also Zins & Elias, 

2006). 

This construct involves viewing the world from another’s 

perspective (Selman, 1971) and making inferences about 

other people, including their capacities, attitudes, 

expectations, feelings, and potential reactions. 

Social awareness refers to one’s ability to take the 

perspective of and emphasize with others and to 

recognize and appreciate individual and group similarities 

and differences. 

In particular, socially and emotionally competent teachers 

recognize that perspectives differ according to age, 

gender, and social/ethnic/educational/economic 

backgrounds. They recognize and appreciate the 

commonalities and uniqueness that exist among their 

students and colleagues.

5.1.2023



Relationship and Social 

Skills
Interpersonal skills are another important dimension of SEL. 

Positive social interactions flow from strong interpersonal 

skills. 

Social skills are a specific class of behaviors that an 

individual exhibits to complete a social task successfully 

(Gresham & Elliott, 2008). They are often manifested in 

prosocial behaviors, cooperation, empathic responses, 

social engagement, respect for others, as well as the 

absence of problematic interactions (Cooper & Farran, 1991; 

Eisenberg & Fabes, 1998). 

Socially and emotionally competent teachers establish and 

maintain healthy and rewarding relationships with students, 

parents, and colleagues. They are able to prevent, manage, 

and resolve interpersonal conflict between themselves and 

students, parents, and colleagues, and deal with conflict 

among students, through exhibiting prosocial, cooperative 

behaviors and respecting and being empathic to others.
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Responsible 

Decision Making
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Decision making is a process in which an individual scans an array of options and tries to decide which option is the best way to produce some desired 

outcome. 

Teachers must often make split- second, in-the-moment decisions that govern their interactions with students and reactions to other factors inside and 

outside of the classroom. Decision making is a multistep process, which in classrooms is often enacted in the moment as teachers consider and process 

clues, draw information from long-term memory, and make a “decision” that is “enacted” through words and behavior. 

One influence of teachers’ decision-making process is their ability to “attend to the needs and behaviors of an entire classroom while also trying to 

remember and implement a lesson plan” (Feldon, 2007, p.123). Feldon’s analysis of several studies of veteran and novice teachers suggests that 

veteran teachers retain the capacity to filter out extraneous stimuli and focus on pertinent social cues (Swanson, O’Connor, & Cooney, 1990). 

Socially and emotionally competent teachers use multiple forms of evidence to make decisions about instruction, classroom management, and 

interactions with students, students’ parents, and colleagues. They objectively consider the well-being, needs, and academic goals of individual students 

and of their class(es) as a whole, and they balance awareness of students’ emotional and academic needs when making both long-term plans and in-

the-moment decisions.







Video: https://youtu.be/OTyFbwzuwxo

https://youtu.be/OTyFbwzuwxo
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https://www.jyu.fi/it/ile

https://www.jyu.fi/it/ile




https://youtu.be/XNPDtbIbSts

https://youtu.be/XNPDtbIbSts
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Bogota, Colombia Project video: https://youtu.be/oTbnBRDPvks

https://youtu.be/oTbnBRDPvks
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Bogota, Colombia



Bogota, Colombia



Stavanger, Norway



Stavanger, Norway





https://www.archinfo.fi/en/articles/jyv%C3%A4skyl%C3%A4-universitys-main-library-refurbishment-wins-finlandia-prize-
for-architecture-2022

University Of Jyväskylä’s 

OPEN SCIENCE CENTER

https://www.archinfo.fi/en/articles/jyv%C3%A4skyl%C3%A4-universitys-main-library-refurbishment-wins-finlandia-prize-for-architecture-2022
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Current tendencies from Finland



Takumi Yada & Mika Risku, University of Jyväskylä

Organizational aspects in Finland: 

theoretical approach

Recently, the leadership paradigm changed. The focus moved from 

top-down leadership to distributed and shared leadership, that 

requires a group of people to collectively perform the leadership 

tasks (Yukl, 1999). This may enhance the effectiveness of 

organizations 

(e.g., Spillane, 2006).



Organizational aspects in Finland: pragmatic

approach

Teachers

Educational 

leaders

Social workers

Special education 

teachers

ICT specialists

Caregivers

Company

Psychologists

Schools are confronted with an increasing pressure towards 

collaboration to achieve school goals with a wide variety of 

people involved in their educational endeavor (Vangrieken et 

al., 2015)

Secretaries

Students

Takumi Yada & Mika Risku, University of Jyväskylä



Organizational aspects in Finland: pragmatic

approach

Schools are surrounded by the situation that are 

getting more complexing and difficult (Vangrieken

et al., 2015)

Takumi Yada & Mika Risku, University of Jyväskylä
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• Multiple/diverse 
creativities entangle 
with one another 
and produce 
different solutions in 
learning 
communities 

• Emphasises 
dynamic processes 
and contextual 
factors in creativity

•

48

Creative ecological model

Harris, A. (2016a). Creativity and Education. London/NY: Palgrave Macmillan.
Harris, A. (2016b). Creative Ecologies: Fostering Creativity in Secondary Schools. Retrieved 
from: http://creativeresearchhub.com
Harris, A. (2018). Creative Agency / creative ecologies. In Snepvangers, K., Thomson, P. and Harris, A. 
(Eds.), Creativity Policy, Partnerships and Practice in Education (pp. 65–87). London: Palgrave Macmillan.

Creative Ecologies model by Anne Harris. 

Source: Szabó, T. P., Burnard, P., Harris, A., K. Fenyvesi, Soundararaj, G. & Kangasvieri, T.: Multiple creativities put to 

work for creative ecologies in teacher professional learning: A vision and practice of everyday creativity. Forthcoming.

http://creativeresearchhub.com/
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Creative 

ecologies, 

multiple, 

diverse

creativities

(Pamela

Burnard)

Szabó, T. P., Burnard, P., Harris, A., K. Fenyvesi, Soundararaj, G. & Kangasvieri, T.: Multiple creativities put to work for 
creative ecologies in teacher professional learning: A vision and practice of everyday creativity. Forthcoming.
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Knowledge Skills Attitudes/values/ethics

Think and work creatively and with others

•Know a wide range of idea creation 

techniques (such as brainstorming)

•Be aware of invention, creativity, and 

innovation from the past within and across 

national boundaries and cultures

•Know the real-world limits to adopting 

new ideas and how to present them in 

more acceptable forms

•Know how to recognize failures and 

differentiate between terminal failure and 

difficulties to overcome

Implement innovations

•Be aware of and understand where and 

how innovation will impact and the field in 

which the innovation will occur

•Be aware of the historical and cultural 

barriers to innovation and creativity

Think creatively
•Create new and worthwhile ideas 
(both incremental and radical concepts)
•Be able to elaborate, refine, analyze, 
and evaluate one’s own ideas in order 
to improve and maximize creative 
efforts
Work creatively with others
•Develop, implement, and 
communicate new ideas to others 
effectively
•Be sensitive to the historical and 
cultural barriers to innovation and 
creativity
Implement innovations
•Develop innovative and creative ideas
into forms that have impact and can be
adopted

Think creatively
•Be open to new and worthwhile ideas 
(both incremental and radical)
Work creatively with others
•Be open and responsive to new and 
diverse perspectives; incorporate group 
input and feedback into the work
•View failure as an opportunity to 
learn; understand that creativity and 
innovation is a long-term, cyclical 
process of small successes and frequent 
mistakes
Implement innovations
•Show persistence in presenting and
promoting new ideas

Ways of thinking: Creativity and innovation

Binkley M., Erstad, O., Herman J., Raizen, S. Ripley, M., Miller-Ricci, M., Rumble, M. (2012). Defining 
Twenty-First Century Skills. In P Griffin, B. McGaw & E: Care (Eds.) Assessment and Teaching of 21st 
Century Skills, (pp 17–66). New York: Springer.
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Developed between: 2021-03-01 – 2021-12-
31
Lead organisation: School of Educational 
Sciences, TALLINN UNIVERSITY, Estonia
Media: Publications (online), Paper 
Brochures.

Languages: English, Romanian

Download our publication: 
Education for lower-secondary schools

https://drive.google.com/file/d/1FO4-TpgVJKVGJTbSSaglPTGeYjjuFwJg/view?usp=sharing








Maths-Arts Schools Competition





South African MathArt ChallengeWhat topics you could discuss based on this young person’s mathart work?



Pendulum Painting



Pendulum Painting
• Thinking-with forces of motion and gravity
/ Newton’s Law of Inertia / non-linear system

• Making-with velocity, acceleration, and 
the kinetic and potential energy of the 
drawing tool / oscillating and rotational 
motion

• Making-with “viscosity of the paint used, the flowrate of paint drip, the 
velocity of the paint-pendulum modelled dripper, the positions of the 
release point, and the stability of the dripper from the resultant force of 
multiple interacting forces.”

Isa, N. M., Hamid, A. R., Hamid, M. F., Basmmi, A. B. M. N., Azman, A., Ahmad, M. F., ... & Tamizi, A. S. A. (2020, September). Intertwining the Arts and Sciences to 

Stimulate a Creative Mind. In International Conference on Student and Disable Student Development 2019 (ICoSD 2019) (pp. 39-44). Atlantis Press.



Pendulum Painting

in a Finnish classroom



South African MathArt Challenge



Artist Statement: The maths that I used in my 
artwork is both symmetry and tessellations. I 
also tried to use a pendulum effect to try 
and make my project unique from everybody 
else’s project, but it didn’t turn out how I 
wanted it to. Therefore I had to make the 
pendulum mess up a part of my artwork. 

The thing that makes my artwork special and 
unique is that I cut some of the tessellations 
out of the face to expose the background. 
This allows the face to be the centre of my 
artwork. Through I tried to use a pendulum 
effect that did not turn out the way I was 
hoping for, I had to make that mess up work 
for my art. This is why I also think that my 
artwork is unique as I tried something 
different and then made the mistake part of 
my artwork. 

I chose this topic as I thought that it would 
expand my knowledge and would allow me to 
be creative and go over and beyond. 



Fruit

Bellybutton
MukomboCarine



Fruit

Bellybutton
Mukombo





Baobab Trees



Baobab Trees
The baobab is a prehistoric species 
which predates both mankind and 
the splitting of the continents over 
200 million years ago. Native to the 
African savannah where the climate 
is extremely dry and arid, it is a 
symbol of life and positivity in a 
landscape where little else can 
thrive.

























Gr 10 I am because we are - UBUNTU
Erin Powers

DIOCESAN SCHOOL FOR GIRLS



Education for all
and 

preparing for the future
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LEARNING THROUGH PLAY

”I learn when I play”
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POSITIVE PEDAGOGY

”Notice the good in me”
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PARTICIPATION

“My voice matters”
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PHENOMENON-BASED LEARNING

”I want to learn about topics that are connected to my 
world”
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ALL-DAY LEARNING

“I explore and learn everywhere, all 

the time.”
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LIFE SKILLS

“Let me learn skills for life, 

not for school.”



● Dr. Johan

Creativity

Emotional Skills

Critical Thinking

Teamwork

Learning to Learn

Self-esteem

Leadership Skills
Digital Literacy

Problem Solving 

Negotiation Skills

Perseverance

It’s learning 

through play!

Participation





The necessary to know of
Playful Learning in Finnish 
Early Childhood Education

• Finnish ECEC pedagogy

• Theoretical background

• Practical methodology

• Over 100 Playful activities

5.1.2023 Introduction

Playful Learning
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From Intradisciplinarity to 
Multidisciplinarity in School

101

Intradisciplinary: One school subject Crossdisciplinary: 
The same theme in different schoo
l subjects

Multidisciplinary: s
chool subjects
working together, 
each adding their d
isciplinary
knowledge.

Interdisciplinary: 
integrating new approaches from existing school subjects

Transdisciplinary: 
creating a unity 
of intellectual 
frameworks 
beyond the 
school subjects.

Configuration of disciplines in various pedagogical approaches to teaching



The Finnish National Core Curriculum
for Basic Education, 2014

https://www.oph.fi/english/curricula_and_qualifications/basic_education/curricula_2014

Objectives and contents described for 
different school subjects are connected
to underlying values, conception of 
learning and school culture

Emphasis on diversity in learning
environments, methods and assessment

In each school year, every school must
have at least one multidisciplinary
theme, project or course from the
perspective of several schoolsubjects

The theme is connected to everyday life
phenomena and promotes
joy of learning

https://www.oph.fi/english/curricula_and_qualifications/basic_education/curricula_2014


https://www.oph.fi/english/curricula_and_qualifications/basic_education/curricula_2014
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Modeling is an important concept in Computer Science, and it 
is applied in everyday life as well. This session introduce 

modeling for teachers in order to integrate it as concept and a 
learning tool in primary and secondary education. This 

approach can be useful to foster 21st century skills, problem 
solving, computational thinking, text comprehension in 
different subjects and as preparation of programming. 

Introducing modeling techniques in school practice provide 
effective teaching and learning tools suitable for all subjects 

and beyond, specifically for STEM and STEAM

Computational 

Thinking-based 

Modeling In Learning 

Different Subjects 



Introduction: The Modeling at 

School (MAS) Framework 

The "Modeling at School”
Framework is focusing on
modeling in a non-
informatic setting. The 
main aim is to support 
teachers and students in 
implementing modeling in 
different school subjects 
and in cross-curricular 
settings.



Introduction: The Modeling at 

School (MAS) Framework 

The "Modeling at School”
Framework is focusing on
modeling in a non-
informatic setting. The 
main aim is to support 
teachers and students in 
implementing modeling in 
different school subjects 
and in cross-curricular 
settings.

Modeling is a 
structured process for 
problem solving and it 
can make positive 
impact in several 
domains from
designing systems to 
organize complex 
information.



Introduction: The Modeling at 

School (MAS) Framework 

A cake with 20 ingredients

If you want to know how each ingredient 
contributes to the outcome of the cake, 
one option would be to bake 20 cakes and 
leave out a different ingredient each time. 

Source: 

https://www.nibib.nih.gov/sites/default/files/Computational_Modeling_Fact_Sheet.pdf



Introduction: The Modeling at 

School (MAS) Framework 

A cake with 20 ingredients

Such an approach would be extremely time-consuming!

Source: 

https://www.nibib.nih.gov/sites/default/files/Computational_Modeling_Fact_Sheet.pdf



Introduction: The Modeling at 

School (MAS) Framework 

A cake with 20 ingredients
Alternatively, you could enter all 20 ingredients 
into a computer model, explaining to the 
computer what each ingredient does and how it 
interacts with other ingredients. You could 
then run a simulation in which a different 
ingredient is left out each time. In a matter of
seconds, the computer could tell you how each 
of the 20 cakes would likely turn out if baked in 
real life. 

Source: 

https://www.nibib.nih.gov/sites/default/files/Computational_Modeling_Fact_Sheet.pdf



Introduction: The Modeling at 

School (MAS) Framework 

A cake with 20 ingredients
Let’s say you now want to know how 
changing the amount of each ingredient 
will affect the cake. In your computer 
model, you could adjust the amounts of 
each of the 20 ingredients any number of 
times until the outcome of your simulation 
is a cake that suits your needs (e.g. fluffy, 
sticky, soft, hard, etc.).

Source: 

https://www.nibib.nih.gov/sites/default/files/Computational_Modeling_Fact_Sheet.pdf



Introduction: The Modeling at 

School (MAS) Framework 

A cake with 20 ingredients
In real-life, you would need to bake:

• 190 cakes to find out the results of 
changing any 2 ingredients.

• 1,140 cakes to find the results of 
changing any 3 ingredients.

• 4,845 cakes to find the results of 
changing any 4 ingredients.

Source: 

https://www.nibib.nih.gov/sites/default/files/Computational_Modeling_Fact_Sheet.pdf



Introduction: The Modeling at 

School (MAS) Framework 

The power of computational 
modeling is that it allows 
scientists and engineers to 
simulate variations more 
efficiently by computer, saving 
both time, money and materials. 

Source: 

https://www.nibib.nih.gov/sites/default/files/Computational_Modeling_Fact_Sheet.pdf



Computational 

modeling is used 

to study a wide 

range of complex 

systems. 



Computational 

modeling is used 

to study a wide 

range of complex 

systems. 

Some examples : 
Forecasting the weather

Weather forecasting uses computer models that analyze
and make predictions based on numerous atmospheric 
factors. This is important for many reasons including 
protecting life, property, and crops and helping utility 
companies plan for increases in power demand, especially 
when extreme climate shifts are expected.



Computational 

modeling is used 

to study a wide 

range of complex 

systems. 

Some examples : 

Building better airplanes
Flight simulators re-create aircraft flight using the complex equations 
that govern how aircraft fly and the reaction of the aircraft to external 

environmental factors such as turbulence, air density, and 
precipitation. In addition to being used to train pilots, flight simulators 

are used for the design of aircraft and research into how aircraft 
might be affected by different conditions.



Computational 

modeling is used 

to study a wide 

range of complex 

systems. 

Some examples : 

Studying earthquakes
Computational modeling is used in the study of earthquakes, 
with the goal of saving lives, buildings, and other types of 
infrastructure. Computer simulations model how the 
construction,composition, and motion of structures, and the 
surfaces on which they are built, interact to affect what 
happens during an earthquake.



Household items
Items we use in our home. For example, packaging of household 
chemicals (e.g. for hygiene, laundry, cleaning) and food (e.g.
coffee, potato chips, cookies), production of textiles (e.g. fabric, 
clothes) and even designing diapers utilize many
complicated mathematical methods and modeling tools.

Computational 

modeling is used 

to study a wide 

range of complex 

systems. 

Some examples : 



Applying the process of modeling in everyday learning 
can be a powerful tool to:
• understand
• summarize
• present 
• memorize 
difficult contents, describe and develop processes, 
oversee and perform various procedures. 

Modeling as an activity is contributing to the 
development of key competences for lifelong learning, 
and efficiently supporting 21st century skills. 

Modeling in Learning



Brushing teeth

explained with

an activity 

diagram



Diagram 

Types: 

Activity

Diagram



Diagram 

Types: 

Use Case

Diagram



Diagram Types: 

Class & Object

Diagram



Diagram 

Types: 

Entity-

Relationship

Diagram
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https://computationalthinking.guru/

https://computationalthinking.guru/




















Diagram 

Types: 

Entity-

Relationship

Diagram
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“London”

“Human Robots”



https://experienceworkshop.org/svenska-dagen-

swedish-day-keljonkangas-koulu-jyvaskyla/

https://experienceworkshop.org/svenska-dagen-the-swedish-day-keljonkangas-koulu-jyvaskyla/




The Kids Inspire Kids in STEAM

project

The goal of the Kids Inspiring 
Kids in STEAM (KIKS) project 
was to raise students’ 
awareness towards the multi-
and transdisciplinary 
connections between the 
STEAM subjects (Science, 
Technology, Engineering,
Arts & Mathematics), and
make the learning about 
topics and phenomena from 
these fields more enjoyable.

141



The goal of the Kids Inspiring 
Kids in STEAM (KIKS) project 
was to raise students’ 
awareness towards the multi-
and transdisciplinary 
connections between the 
STEAM subjects (Science, 
Technology, Engineering,
Arts & Mathematics), and
make the learning about 
topics and phenomena from 
these fields more enjoyable.

To achieve these goals, KIKS project 
has popularized the STEAM-concept 
by projects based on the students 
inspiring other students-approach and 
by utilizing new technologies, tools, 
open educational resources, and 
everyday items and materials. Through 
the students-inspiring-other-
students-approach, we have aimed to 
get participating students developing 
STEAM activities for other students in 
their own local context and in a wider 
European physical and virtual 
community. English, Finnish, 
Hungarian and Spanish children were 
participating in the project.

142The Kids Inspire Kids in STEAM

project



Artistic documentation of a spectacular experiment by the Mankola

School, Jyväskylä: water freezing in midair at -20ºC. / Wind Tunnel

Development for aircraft wing test by English KIKS students from the

Linton Village School, Cambridge. / KIKS WIKI SPACES for

International collaboration.

143



STEAM projects can be implemented not only 
with the purpose of science learning, but also 

to create art with the help of science. 7th 
grader Finnish students, in the KIKS project 

have written, directed and produced a theater 
performance. The physics of light has also got 

a special role in the play.

Physics Goes 

to Shadow 

Theater

144



Motivation: COMPLEX CHALLENGE

3

1 2

Challenge 3 
The preparation and realization of the

performance is part of a STEAM 
learning project to fulfill the

requirement of multidisciplinary
learning project in the curriculum.

Challenge 1
According to the school’s

tradition, it is always the 7th 
graders providing a performance 
for the school’s Christmas show.

Challenge 2
There are some shy students in the
class. Therefore they started to
think about a performance, which
does not require that everybody
directly appears on stage.
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Motivation: COMPLEX CHALLENGE

3 4

1 2

Challenge 3 
The preparation and realization of the

performance is part of a STEAM 
learning project to fulfill the

requirement of multidisciplinary
learning project in the curriculum.

Challenge 1
According to the school’s

tradition, it is always the 7th 
graders providing a performance 
for the school’s Christmas show.

SOLUTION: 

SHADOW 

THEATER! 

Challenge 2
There are some shy students in the
class. Therefore they started to
think about a performance, which
does not require that everybody
directly appears on stage.
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Engagement: 

IDEATION & PROBLEM-SOLVING & CO-CREATION

Analytic

Approach, 

Scinetific

Inquiry
Physics of Light, Physics of Visual 

Illusions, Dramatic / Performance Arts 
(collaborative play-writing: story, 

dialogues; stage techniques; director, 
actors; marketing) 

Artistic, 

Creative

Process & 

Practical

Realization
Involving experts (teachers of 
various subjects, physicist scholar, 
professional theater director, craft
artist, local newspaper, etc.)

Collecting

Inspiration

Shadow theater in the cultural tradition and contemporary performance art 

A

B C
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Chinese Shadow Puppetry – UN’s Intangible
Cultural Heritage: 
https://ich.unesco.org/en/RL/chinese-shadow-
puppetry-
00421#:~:text=Chinese%20shadow%20puppetr
y%20is%20a,cloth%20screen%20illuminated%
20from%20behind.
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Collecting Inspiration:

Shadow theater in the 

cultural tradition and 

contemporary 

performance art 

https://ich.unesco.org/en/RL/chinese-shadow-puppetry-00421#:~:text=Chinese%20shadow%20puppetry%20is%20a,cloth%20screen%20illuminated%20from%20behind


Collecting Inspiration:

Shadows in Science

Eclipse of the moon in July 1999 as seen

from a station orbiting around the Earth

probably the biggest shadow that man will

ever be able to see.
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First observations: 
• natural sunlight cannot be seen
• it only makes objects visible, i.e. bodies which block its path
• if there is no obstacle to light there is no way of knowing that

there is light.
• An object is a necessary prerequisite to reveal light and thus

make it possible for us to see a shadow.
• In shadow theatre we would need a puppet, the body of an act

or or just one part of an actor’s body.
• There must be another body or object for the shadow to be

revealed. For example we would never see the shadow of the
Moon lit up by the Sun if there were no Earth.



First observations:
• Next factor is another object unconnected to the first and

whose distance from the first can vary. This factor could be
the wall of a room, the back of a stage or in shadow theatre:
the surface of the screen.

• The role / position of the spectator.

Collecting Inspiration:

Shadows in the cultural 

tradition, science and 

contemporary 

performance art 
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Plato’s Allegory of the Cave
as an epistemological / 
cognitive interpretation.

https://www.youtube.com
/watch?v=UQfRdl3GTw4

Collecting Inspiration:

Philosophy, History
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To explore visual illusions and the 
physics of shadow theater, the students
• made a scientific research 

concerning the development of visual 
effects, which they have 
implemented in the play. 

• In addition to their teachers of all
related subjects (art, crafts, physics, 
literature) they involved a physicist, 
who has helped the group’s scientific 
research. 

• They involved a local theater director, 
who helped in the dramaturgy and 
staging the play.

Analytic Approach, 

Scinetific Inquiry
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With the help of the physicist, the
students got an insight, not only the
physics of light, but also understood the
basics of several visual effects:
• How to make objects larger and 

smaller?
• What if using Red, Green and Blue

lights? An exciting opportunity: 
create colorful shadows! 

https://youtu.be/Lw83oKUzxW4

Analytic Approach, 

Scinetific Inquiry
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Creating shadows of various colors seemed to be 
an exciting opportunity worth for further research:
• The students collected more material on the

topic: 
https://www.youtube.com/watch?v=eKj1EwJ7
THU

• Made digital experiments: 
https://phet.colorado.edu/sims/html/color-
vision/latest/color-vision_fi.html

• Collected in the school the required equipment: 
colorful lights by involving the janitors

• Made real experiments

Analytic Approach, 

Scinetific Inquiry
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• The show uses a big wall to which shadows are 
projected. 

• The wall has wooden frames and a white sheet. 
Overhead projector together with big green, red 
and blue lights is used too.

• One reason to use shadow theatre is that, if the 
audience does not see the actor, it makes 
acting easier.

Analytic Approach, 

Scinetific Inquiry
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How shadows are made?
• A shadow is formed behind an object which 

does not pass light.

What affects the size of a shadow?
• The closer the object is to the light source, the 

bigger the shadow is. The farther the object is, 
the smaller the shadow is.

• The show used different sizes of shadows, for 
example, in the scene where the elves were 
painting dolls and when the police puts the 
janitor to jail.

• Testing how different sizes of shadows are 
done.

Analytic Approach, 

Scinetific Inquiry
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The colour of the shadow
• First the students used the overhead projector: 

The light is white and the shadows black. 
• Then they tested different colours of light and 

looked for the colours of the shadows. The 
coloured light gives coloured shadows.

In the final scene of the theatre coloured lights and 
shadows were used. When the light comes from 
three different directions, is looks like there many 
people behind the wall, although there really is only 
one. Combining different main colours produces 
shadows in different colours.

Analytic Approach, 

Scinetific Inquiry
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The students
• collaboratively created the main storyline of the

play
• then distributed the roles
• Had several hours of rehearsals

Artistic, Creative 

Process & Practical 

Realization
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• Father Christmas (“Joulupukki” in Finnish) is 
coming back home to his village, Korvatunturi
from one of his busy journeys before 
Christmas. On the way, he meets with his 
caretaker, who is responsible for all the 
buildings and animals in Korvatunturi.

Story of the Play
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• Father Christmas (“Joulupukki” in Finnish) is 
coming back home to his village, Korvatunturi
from one of his busy journeys before 
Christmas. On the way, he meets with his 
caretaker, who is responsible for all the 
buildings and animals in Korvatunturi.

• The caretaker tries again to ask for higher 
payment, but Father Christmas is too busy to 
listen. When Father Christmas arrives at home, 
he checks everything with his telescope. He 
sees that his elves are helping him to pack the 
billions of gifts to all children of the world. 

•

Story of the Play
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• Then he turns his telescope towards his piggery 
and dreaming about of eating "The Pig Number 
Six", as his favorite traditional Finnish 
Christmas-ham for Christmas dinner.

• The caretaker is frustrated, because she has 
too much snow-work and other things to do in 
Korvatunturi. She also has a big family of her 
own, 16 children, and they don´t have money to 
buy food. She is also dreaming about the big 
swine, the Pig Number Six in Father Christmas 
piggery. While Father Christmas is sleeping, 
she steals the swine.

w

Story of the Play
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• Father Christmas hears something, wakes up 
and checks with his telescope if everything is in 
order. He finds out that his biggest swine is 
missing. He calls the police. Policemen come to 
arrest the Caretaker and put her in a prison. 

• When Father Christmas sees with his telescope 
that the Caretaker is in prison, he changes his 
mind. He finds it is not right that the poor 
Caretaker is in the prison and her big family 
cannot have Christmas. He goes and gets the 
Caretaker out of prison and gives her job back. 

Story of the Play
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• He asks if the Caretaker would like to join 
Father Christmas on the Christmas dinner. He 
also asks if she would like to have a pay rise. 
Father Christmas and Caretaker think together 
that this will be a best Christmas ever and they 
start a party.

Story of the Play
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Most teachers are subject-specific

New curricula promote the development of

STEM / STEAM competences / sometimes

equivalent to Science Literacy – but can it be

more?

WHY TEACHERS’ TRAINING



STEAM PROJECT-BASED LEARNING

KIKS FORMAT

Student-centred methodology that promotes

the integration of content, the definition of

problems and the devise of strategies for

solving them.

Format that promotes Project dissemination

and student interaction with a variety of

audiences.

HOW WE HAVE PROMOTED STEAM 

EDUCATION

(Kids Inspiring Kids in STEAM)



PRINCIPLES TO BE INCLUDED

Teachers may find difficulties in implementing

activities requiring long periods of time

KNOWLEDGE ABOUT LEARNING 
METHODOLOGIES

Problem-centred

Play-based / Expeirence-oriented

Collaborative

Inquiry-based

Design-based

Students and/or families may be reluctant to

implement active learning methodologies

Project-based

Training them on learning methodologies that

adapt to different periods of time

Providing them with knowledge to highlight the

benefits of active methodologies over a

traditional approach



PRINCIPLES TO BE INCLUDED

Teachers may find difficulties in dealing with

content in which he/she is not a specialist

DEVELOPING TEACHERS’ SOFT SKILLS

Teachers may not have a strong knowledge on

the context in which the activity is framed

Teachers are able to promote high cognitive

demands from the disciplines in which he/she is

a specialist

COLLABORATION

Teachers ResearchersProfessionals

Offering a learning community (Open STEAM
Group) to be supported



PRINCIPLES TO BE INCLUDED

Supporting teachers’ in the design and

implementation of STEAM activities

GUARANTEE TEACHERS’ SUPPORT

Offering teachers the opportunity to train

periodically

Offering a learning community (Open STEAM
Group) to be supported



INITIAL DESIGN OF OUR PD PROGRAM 

Theoretical
STEAM 

education
Project-based 

learning

Experimental Experiencing STEAM activities

Lesson design

Implementation

Support



CONTENT 
INTEGRATION

INQUIRY-BASED
LEARNING

PROBLEM-BASED
LEARNING

DESIGN-BASED 
LEARNING

THEORETICAL DIMENSION

COLLABORATIVE 
LEARNING

(Thibaut et al., 2018)

STEAM PROJECT-BASED LEARNING

Good practices Recommendations



CONTENT 
INTEGRATION

INQUIRY-BASED
LEARNING

PROBLEM-BASED
LEARNING

DESIGN-BASED 
LEARNING

EXPERIMENTAL DIMENSION

COLLABORATIVE 
LEARNING

(Thibaut et al., 2018)



LESSON DESIGN

Reflect on the relationship between the project and the curriculum

Establishing links between theachers and professionals in the project area

Offering templates for lesson design

Supporting teachers on the design through collective and individual meetings



IMPLEMENTATION

After implementing the project, reviewing the document to share it with others in an open repository

Supporting teachers in the implementation through collective and individual meetings



https://www.youtube.com/watch?v=l7xy5vuibJs

https://www.youtube.com/watch?v=l7xy5vuibJs
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STEAM JAM

LUX:

https://www.youtube.com/watch?v=mEi9EQuXyc0 
https://www.luxblox.com/pages/video-instructions

4D Frame:
https://www.youtube.com/watch?v=VEtwXUxUd-
k&list=PL35RWcGPoXVsy1qDYjTMMaJxzIISH3A7B&index
=7

Itsphun: https://www.itsphun.com/polygon

https://www.youtube.com/watch?v=2AtGgi7sG6I

5.1.2023

https://www.luxblox.com/pages/video-instructions
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https://www.youtube.com/watch?v=2AtGgi7sG6I
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The Founder of OECD’s PISA assessment on

the importance of creativity in education





CREDITS: This presentation template was 
created by Slidesgo, including icons by 

Flaticon and infographics & images by Freepik.

Thank you
Do you have any questions?

Dr. Kristóf Fenyvesi
info@experienceworkshop.org

+358 40 805 3324
www.experienceworkshop.org

www.learningbydoing.fi
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