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Kristof Fenyvesi and Tuuli Lihdesmaki (Editors)
Aesthetics of Interdisciplinarity: Art and Mathematics

This anthology fosters an interdisciplinary dialogue between the mathematical
and artistic approaches in the field where mathematical and artistic thinking and
practice merge. The articles included highlight the most significant current ideas and
phenomena, providing a multifaceted and extensive snapshot of the field and indicating
how interdisciplinary approaches are applied in the research of various cultural and
artistic phenomena. The discussions are related, for example, to the fields of aesthetics,
anthropology, art history, art theory, artistic practice, cultural studies, ethno-mathe-
matics, geometry, mathematics, new physics, philosophy, physics, study of visual
illusions, and symmetry studies. Further, the book introduces a new concept: the inter-
disciplinary aesthetics of mathematical art, which the editors use to explain the manifold
nature of the aesthetic principles intertwined in these discussions.
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Finnish Institute for Educational Research (FIER)

INNOVATIVE LEARNING ENVIRONMENTS (ILE)

ILE is a research and education group that focuses on
the advancements of children’s and young people’s 21st
century skills.

ILE's multidisciplinary (e.g educational, cognitive, com-
puter, and language and communication sciences) re-
search focuses on user-driven design, implementation,
and evaluation of technologies and spaces fostering
learning and wellbeing in all educational levels and con-
texts.

ILE group’s current projects, funded by European and Many Connections between the

national agencies, deal with topics such as transversal

and digital competencies, STE(A)M learning, computa- ‘ thematlc em phaSiS Of LLL 40

tional thinking and modeling, and digital self-

assessment and portfolios. and the rfocus of-our research
The ILE group has an extensive national and interna- 3
tional negtworr:( of researcltl ins;titutes‘.:,I the public stector, un It at FI ER 2

and companies.

https://www.jyu.fi/it/en/research/research-areas/co

Marja Kankaanranta Kati Clements Kristof Fenyvesi Tiina Makela Pieta Sikstrom Saana Mehtala Mikko Muilu Mimmu Alanko Veera Kenttala Matias Maki-Kuutti

UNIVERSITY OF JYVASKYLA


https://www.jyu.fi/it/en/research/research-areas/cognitive-science-and-educational-technology/ile/projects
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LLL 4.0 focus in the Currently started Erasmus+
projects:

RIS 'STEAM UPGRADE < -

STEAIMIn@X

Courses, Tools, Resources for Teachers
Connecting Hands-on with Digital Modeling through Gamification

DigilopingNleachersE
Digitalicompetences
development and mentoring
for teachers

Jvu.since1863. | 652021 | 10



https://www.steamteach.unican.es/

Finnish Institute for Educational Research

u.fi/it/en/research/research-
areas/coqnitive-science-and-educational-
technology/ile/projects/steamnet

STEAMnet Education Network

STEAMnet Education Network is supporting future and in-service teachers in
Finland and worldwide.

Multidisciplinary and phenomenon-based learning for
developing transportable skills and key competencies are
becoming increasingly important in Finland and around the STEAMnet's Services
world.
STEAMnet is

Our goa| is the creative and coIIaborative, methodological and « developing cooperation between teachers and experts in all of the STEAM-areas
5 n ” « upgrading curricula through innovative STEAM-projects, -tools and creative pedagogical methods anc
material enhancement of the integrated approach of Science-, e——

Techno|ogy-, Engineering-, Arts- and Mathematics Iearning, « coordinating STEAM communities through several programs and events
« conducting research & educational projects focusing on STEAM
known as STEAM.

STEAMnet's Online Groups and Communities

Join right away to the

+ International Coalition of STEAM Educators Google Group
= Math-Art-Learning Google Group
« GeoGebra Arts & STEAM Facebook Group

JYVASKYLAN YLIOPISTO
UNIVERSITY OF [YVASKYLA


https://www.jyu.fi/it/en/research/research-areas/cognitive-science-and-educational-technology/ile/projects/steamnet

ﬁl’f. Society and education in a digital world

* Major changes in society, individual lives and careers take place in 1 - 5 years instead of 5 - 20 years
* Transforming from service society to self-service society: Fewer jobs, less free time

- Al based automatic services replacing many functions
* Technologies, such as robotics (service, industrial, software):

- Awvailable jobs require higher and up-to-date education
» Careers consist of multiple shorter, less structured jobs

- Employees required to respond to changes quickly.

- Society needs to support employees in transitions of employment.
» Aging society: more demand for services and care
* Digitalization demands a more agile education system.

- Finland is developing this system

* goal: 50% of population with a higher education
- Digital education and innovation required to meet modern demands.
e ——
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United Nations . UNESCO Chair on Digital Platforms
Educational, Scientificand + for Transforming Economies,
Cultural Organization . University of Jyvaskyla, Finland



Upper
secondary
school

Pre-primary Basic
education education

Vocational
education

Mandatory until the age of 18.
Publicly funded, available for everyone.
Goal: 100% of the population

Extension of compulsory education in 2021:
The minimum school leaving age will be raised to 18
years.

ff. Finnish Education system

University

Polytechnic /
universities
of applied
sciences

Publicly funded.
Available for everyone.
Goal: 50% of the population.

Educational, Scientific and
Cultural Organization

Doctorate

: uniTwin

. UNESCO Chair on Digital Platforms
« for Transforming Economies,
« University of Jyvaskyla, Finland



.’%. Finnish public education system'’s response to Covid

* Due to robust public infrastructure response to the crisis has been largely successful
- Difficult time for educators, learners and parents

- New skills required by all

» Publicly supported, standardized systems have allowed for a rapid transition to digitally supported education.

- Critical needs must be catered to, such as face to face contact with younger children

« Learning from the challenges and successes
- New innovations in learning, such as interactive methods
— Cultural changes, new views on education and involvement of digital systems

- Acknowledging the importance of support, active coping methods and social interaction

A

I —— m uni TWwin

United Nations . UNESCO Chair on Digital Platforms
Educational, Scientificand + for Transforming Economies,
Cultural Organization . University of Jyvaskyla, Finland



A Key motivations for reforming and transitioning to
| digital education

* Al supported individual career planning

(LeDU)

- Recognizing skill requirements

- . e . Vivagogy .ﬁu

- Recognizing and accepting unseen opportunities Blockchain ...
. . . . IN EDUCATION % _'

- Faster response time to changing situations T 8] BitDegree

. R = ggg RECORDS

* Digital Al empowered education system Sip sl BLOK;‘:E:‘S
ikapa’ =

Promoting equality and research based best methods oV

3,, ('\C

Catering to individual needs and choices OfRNERIT

@1-2019

Educational
Payments &
Rewards

opemio  Gilgamesh

§) Educoin @ Tutellus

Standardized learning outcomes

Supporting local economy through active responses to changes in skill requirements
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United Nations . UNESCO Chair on Digital Platforms I
Educational, Scientific and « for Transforming Economies,

A E U R 0 P EA N A P P R 0 A c H Cultural Organization . University of Jyvaskyla, Finland

TO MICRO-CREDENTIALS

https://ec.europa.eu/education/education-in
-the-eu/european-education-area/a-europe
an-approach-to-micro-credentials en



https://ec.europa.eu/education/education-in-the-eu/european-education-area/a-european-approach-to-micro-credentials_en

¢ The Finnish National Core Curriculum makes recommendations to teachers and
schools about the development of student-centered, multidisciplinary /
phenomenon-based learning programs and collaborative teaching.

e STEAM provides a reasonable basis to complete this requirement, as it means
the multidisciplinary or transdisciplinary integration of Science-, Technology-,

Engineering-, Arts- and Mathematics learning about various topics.

e STEAM is based on the collaboration between the teachers.



Science,
technology,
engineering,
mathematical

Digital Multilingual

Key

[ Personal, \

e’ )\ competences Y Hterey

Cultural
awareness
and
expression

Entrepreneurship

In European Union’s
Commission (2018)
recommendations on
“Key competences for
lifelong learning”,
creativity is emphasized
as a transversal
component and an
Integrated aspect of all
key competencies.

https://eur-lex.europa.eu/legal-content/FI/TXT/?uri=CELEX:32018H0604(01)



https://eur-lex.europa.eu/legal-content/FI/TXT/?uri=CELEX:32018H0604(01)
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*  Creativity has also been studied
from the perspective of
everyday school reality:

therary cafés and fairy tales

Reorganize learning and community '— g S : Ever)_/d_a){ .CreatIVIty or Ilttle €
spaces in school W e & : y creativity' IS concerned with

the agency of teachers and
learners" as a democratic
concepit.

* This means that everyday
creativity is different from 'big
C creativity," which describes
exemplary achievements in a
given domain and entails
some refashioning of the
domain it contributes to.




Open Education materials published
in English, Romanian, Hungarian, Italian and Dutch

TAMAS PETER SZABO

KRISTOF FENYVESI Apphed models:

creative ecologies framework
teacher-researcher approach
Finnish curricula

GOMATHY SOUNDARARAJ

TEA KANGASVIERI

BOOSTING

CREATIVE RESOURCES

WITH FINNISH MODELS OF
EDUCATION e

TEACHERS®
HANDBOOK

s pektrum
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* Core curriculum for Basic
Education mentions creativity
more than 100 times.

* |nnovativeness is mentioned
less than 10 times.

NATIONAL CORE CURRICULUM FOR

BASIC EDUCATION * Curriculum also deals with (use

2014

of) imagination, discovery,
Inventions, constructing new
knowledge and views and (self)-
expression skills.




Interactive Digital Materials to Learn about Sustainable

Development Goals in the Context of Mathematics - created by
future teachers at the University of Jyvaskyla

cLm
ATE CHANGE - WHAT CAN | DO ABOUT |2 The true cost of your t-shirt
Submitted by iinap on Mon

ed by Leinemyy on Thu, 10/0

o
Maliza's Day

g

© Thank you for trying out HSP. To. '9et started with HSP read our 9etting started guide

< bmiseed by fannipsappanen on T T2

© Thank y ing out HSP. To get HSP rea started quide
¥ou for trying out Hsj * started with HSP read our getting sta i
<ting started quide

Tnank you for tying out HSP. To get started with HSP read our & g, ide:
etting started QUK

i
(] ¥ started quide.

E Dreaming of a good education

Maliza's Day

) Thisis Maliza

» Girls'job

+ Dreaming of3 80
o UNICE lines it & 621
o Uritid Nulige Choce
o Uritid Nile Choce

+ Lets reflect (=pon

i ¥
‘ O | ) d education
‘ D Clean way Dreaming of 2 go°©
er, S, «

ro Hune UCTION
: unger (Saania Orava, Ajiisa B RESPONSIBLE CONSUMPTION AND PROD
These exercises are about climate change (iimastonmuutos): h < ‘ antanen,

What is happening and what can we do to slow i . _—
Ll T— i 5 To got started wih HSP read OV QEBOC e
Qe e
@ % B AN SawTagy 6000 gy = Vastuullinen kulutus ja tuotanto
Q E A0 WL 3pg 2
/e (1
INFO

Welcome to the world of climate!

Weicome 10 e workd of Cimate CHMAte 8CBON Needs 10 be taken DECaUs CiMate CNaNge 3 Mreatenng Ou word WelCOme 1 6arn more atout > Shie b
cmate actont > Sanitation
> Tes e
ne TAKE URGENT ACTION TO COMBAT 7 Whatean i gop
€ | CLIMATE CHANGE AND ITS IMPACTS
©
GLOBAL COMMUNITY SHIES AWAY l = i
FROM COMMITMENTS REQUIRED J
LL1213:N 4 THE CLIMATE CRISIS 51 85 COUNTRIES nta
HAVE NATIONAL A bus has 50 seats (istumapaikkaa). A car has 5 seats. How many cars equal one bus? (Kuinka mor
o DISASTER RISK autoa vastaa yhta bussia?)
SECOND WARMEST YEAR REDUCTION STRATEGIES 5
e ALIGNED T0 ™ o
l SENDAI FRAMEWORK o®n




TEACHING AND ASSESSING
TRANSVERSAL COMPETENCES IN
FORMAL AND INFORMAL
ENVIRONMENTS

e
B
& /

1l

STEAM wﬂrksho;/‘)
(basic education)

* 15 workshops with 5" and 6'" graders in
Tampere region in spring 2019
» Creative workshop activities with hands-on STEAM
toolkit

* LTL assessment before and after the
workshop

Since 1863. I




- Co-funded by the
Erasmus+ Programme
of the European Union  *° afnggggétNG

Modeling at
School

Learn more about our project.

If you suspect having Corona virus (CoVID 19)

infection
[Cough, [Contact with
Start feveror epidemic areaor
shortness person with

of breath]
—

CoVID 19]

[No
contact]

[No
symptoms]

O

University of Jyvaskyla - Erasmus+_Me

Since 1863. 6.5.2021
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CREATIVE COMMUNITIES
FROM FINLAND FOR THE CHILDREN,
TEACHERS AND PARENTS AROUND THE

| WORLD

https://youtu.be/XNPDtblbSts I
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CraftBiot www.experienceworkshop.org
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EXPERIENCE
WORKSHOP

www.experienceworkshop.org

01 Amplifying sound to call for help 12 4 _ (Q)

02 Informing others of your location for rescue 24

I

03 Trapping rainwater for your survival 40
04 Telling the direction in the wilderness 50

{5 Science

05 Saving a friend from drowning with your own device 64

05 Making a space blanket to protect your body 76 & Technology

07 Junior survivalist 90 & Engineering

08 How to control the most dangerous animals to e
IRy Y 13 Designing an earthquake-resistant building 176 @ Matnemarics

09 How animals survive 116 ' _ p
14 Gathering water from the air 188

I

10 Special partnerships between animals and plants 140
15 Detecting radio waves 202

11 Making a miraculous Warka to catch water from the sky 158

; . F 16 The survivalist's outdoor kitchenware 214
12 JMaKG= A il Inspired by Arizona Science
Center's "Surviving with
18 Surviving on Mars 238 Science" program.
How to handle emergency
situations and ensure safety

20 Designing your own disaster-proof home 266 through scientific knowledge?

17 Stayingdryintherain 224

19 The eco-friendly diet of the future 252

21 Securing water for your survival 276

Since 1863. I 6.5.2021 I 27




SEAQIM

rom Finland

enyvesi

12-16 October 2020

. o~
Griya Persada Hotel, Yogyakarta D

icipy
30 Selected Primary.School
Teachersin Yogyakarta*®

(1-6 October 2020)
bit.ly/STEMCampSEAQiM

Muti (+62 811-2580-652)
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Experience Workshop's International Day of Maths Celebration in Gyergyéremetelak, Romania Experience Workshop's International Day of Maths Celebration in Gyergyoremetelak, Romania ° ~»
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