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Kids Inspiring Kids for STEAM (KIKS) project's goals:

• to raise students’ awareness towards the multi-
and transdisciplinary connections between the 
STEAM subjects (Science, Technology, Engineering, 
Arts & Mathematics)

• make the learning about these fields more likeable



How to achieve KIKS goals?

• Students inspiring other students
by studying topics / phenomena according to
their own interests

Students utilizing 
• exciting new technologies
• open educational resources
• everyday items and materials
in their study projects.



STARTING POINT: 
How would you get YOUR SCHOOLMATE to get interested to learn about a 

phenomenon or a topic in STEAM?



EXAMPLES for KIKS LOCAL CHALLENGES 
https://www.kiks.unican.es/en/actividades/

https://www.kiks.unican.es/en/actividades/


STEAM is all around us! Local KIKS projects from Spain

Among the Spanish project topics we can find very interesting examples of how learning can be
based on the built environment and cultural heritage of the place, where the students are living.
A team has analyzed the geometry of different arches in Pontevedra city. Another team from
Galicia has studied wind rosettes and nautical maps and found physics-based, geometrical and
geographical explanation on how to determine the geographical North. They have also found the
way on how to make a wind rosette in their own school. Another team from Pontevedra has used
mathematics to verify disability ramps in the city. They found that most disability ramps are not
complying with the law regarding the prescribed angle and the standardized width of disability
ramps. They have shown that mathematics can be a tool of social inclusion and making critique
of improper social practices - and many more...



Science as an artistic tool! Local KIKS projects from Finland

Finnish KIKS teams have mostly concentrated to find ways in implementing scientific research
and methods in artistic projects with various STEAM learning opportunities. Creating visual
effects, such as colorful shadows in a theater performance; extending artistic methods by
algorithmic thinking; discovering geometrical properties of traditional Finnish Christmas
decoration art, called Himmeli; designing funny geometrical hats; or making an interesting video
and artistic photograph, which is based on a scientific experiment in thermodynamics, were all
unique ways to go beyond learning subjects and making new connections between subjects of
learning and between the learners in the KIKS spirit.



Kids learning from kids to see! Local KIKS projects from Hungary

Do (not) believe your eyes! The Magic Eyes Website (http://magiceyes2016.simplesite.com/)
developed by Hungarian students tells you all the tricks of optical illusions and introduce the
student team’s own tricky artworks. The website is a real “hall of mirrors”, where you can find
everything from the biology of seeing to the description of various illusions and on-line tools to
create your own ones. Are you interested in optical illusion? And do you know how science and
technology can take deception to a new level? Just be careful to not lose your way in this virtual
labyrinth of valuable materials!

http://magiceyes2016.simplesite.com/


Learning from the FUNgineers! Local KIKS projects from the UK

UK student groups have worked intensively together with their teachers on problems like energy
conservation, developing a self-driven car, merging sound and image and making a theremin –
one of the first synthesizers in music history – from ultrasonic sensors, Arduino, Raspberry Pi,
jumper leads and Ohm speakers. Many of the participating UK kids has been involved in
programs like Tomorrow´s Engineers Week or TeenTech Awards, which brought wider recognition
of the KIKS project in the international scene.



Challenges for STEM Education: The Digital Challenge...
The growing technologization, digitalization, networkization, and 
increasing computational complexity of daily practices are
reorganizing our society and culture in prolific ways…

We recognize it or not, but the increasing importance of 
mathematically structured patterns and scientific models has a 
great impact on our experience of everyday life, and a particular
significance for all digitized societies.

Photos: Aya Riha
& Sándor Csizmadia



Challenges for STEM Education: The Attitude Challenge...
Oddly, the abstractness of mathematics as a science makes it a
unique discipline often perceived as exterior to the contexts of 
daily life.

As attitude-researches point out, students tend to sustain an aversion
to mathematics (Iben 1991, Ma & Kishor 1997, Ruffell-Mason-Allen
1998, Gomez 2000, Hannula 2002, Uusimaki 2004; and see the term
“math-anxiety”: Curtain-Phillips 1999, Ashcraft 2002)…

Students remain largely ignorant of 
how deeply mathematics is embedded
in the world around them 
(Hannula 2011, 2012, Roesken-
Hannula-Pehkonen, 2011)…

It seems to be a paradox that 
mathematics, although widely 
implemented in all industrialized 
societies, is experienced by most 
school pupils as a difficult and 
unpleasant subject
(cf. Rogerson, 1986).

Photo:
Márton Kállai.



Challenges for STEM Education: 
Social and Cultural Challenges…
- the Gender-challenge… Science, Technology, Engineering and

Mathematics (STEM subjects) often understood as male
domains. This sets restrictions for girls’ attitudes toward 
STEM... 

- Best education for the ”talented” few vs. everybody has a 

genuine talent?

Photo:
G2Photo.



Challenges for STEM Education: The Motivation & Engagement
Challenge…

Providing sufficient motivation for students is maybe 
one of the greatest challenges in education today…

According to PISA results:

students should find 
education enjoyable, develop 
self-belief and develop 
stamina to address 
challenging problems 
and situations.

Photo:
G2Photo.



Challenges for STEM Education: The Visual Challenge…

Today’s children are increasingly exposed to a multitude of visual
stimuli (mobile technologies;  video games; augmented reality; 
wearable cinema, Google glasses; 3D cinema already from '60s; 
“cinema is dreaming of the conquest of the 4-dimensional, or 
even multidimensional space”, Weibel 2014).

…while the traditional education of the STEM subjects did not follow these
improvements and tendencies.

Photos: EU Info Spot, Budapest.



The Horizon Report Europe: 2014 Schools Editions



The Horizon Report Europe: 2014 Schools Editions



Despite the attitude-challenge, and other challenges, students are
able to recognize patterns and deal fluently with the abstractions
of language, music, arts and design. Numerous research and empirical
evidence indicates that people become easily motivated (and even
fascinated) when STEM connections are presented in ways
which relate to their experiences by triggering their natural curiosities
and aesthetic sensibilities.

There is already significant
research made by
mathematicians, art 
historians, educators, and 
practicing artists and 
designers in the exploration
of mathematical
connections between the
nature, arts, sciences, 
music, culture, architecture
technology and design.

Photo: Pécs University.



Photo: Tiia Monto [CC BY-SA 3.0 (https://creativecommons.org/licenses/by-sa/3.0)], from Wikimedia Commons

STEAM: Science, Technology, Engineering, Arts & Mathematics

https://creativecommons.org/licenses/by-sa/3.0




What is multi- and transdisciplinarity?





THE CONCEPT OF LEARNING ACCORDING TO THE FINNISH 
NATIONAL CORE CURRICULUM (FNCC)

- FNCC is based on a conception that sees the pupils as active
actors. While acquiring new knowledge and skills, the pupils learn
to reflect on their learning, experiences and emotions.

- Learning takes place in interaction with other pupils, the teachers
and other adults, and various communities and learning
environments. It involves doing things alone and together, 
thinking, planning and exploring, and assessing these processes in 
a versatile manner.

- Learning together promotes the pupils’ skills in creative and 
critical thinking and problem-solving and their ability to
understand different viewpoints.

- The interests, appraisals, working approaches and emotions of 
the pupils, as well as their experiences and ideas of themselves as 
learners, influence their learning process and motivation.

FNCC 2014, p. 17



In order to safeguard every pupil’s possibilities
of examining wholes and engaging in 
exploratory work that is of interest to the
pupils, the education provider shall ensure that
the pupils’ studies include at least one
multidisciplinary learning module every school
year.

FNCC 2014, p. 33.



The purpose of the multidisciplinary learning projects:

- strengthening the pupils' participation and offering opportunities for involvement in the planning 
of the objectives, contents and working methods of the studies;

- bringing up issues that the pupils find meaningful and interesting, and creating opportunities for 
discussing and working on them;

- providing additional opportunities for studying in different groups, as well as with pupils of various 
ages and with several different adults;

- offering opportunities for combining what the pupils have learned outside the school with school 
work;

- giving space for intellectual curiosity, experiences and creativity and challenging the pupils to
engage in many types of interaction and language use situations reinforcing the application of
knowledge and skills in practice; 

- practising agency that is consistent with sustainable lifestyle, and inspiring the pupils to act in a 
manner that contributes to the community and the society.

FNCC 2014, p. 34.



THIS APPROACH IS TRANSFORMING THE TEACHERS’ ROLE

Multiple Creativities are coming into play…
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A practice-based framework

Modalities

● we can use several different tools

● production of intellectual products can be

shared by the use of technologies

● (online) platforms blur the boundaries

between formal and informal learning

Forms of authorship

● authorship is negotiated

● all actors of the learning process has a role

in creating something new

● machines can also contribute to creation

Practice principles

● can be declared (explicit) or only done

without declaration (implicit)

● depend on the goals of production and the

nature of interaction in communities, e.g. 

entrepreneurial, transformative, 

experimental, participatory, exploratory, 

interactive, dialogic, market oriented, 

vesting authority, etc.

Domains: some elements of culture

Fields: specific forms and principles of practices

Persons: individuals and communities









About STEAM

o STEAM Key Term 1: Education Based on Scientific Technology

o STEAM Key Term 2: Ability to Solve Problems in the Real World

POLICY BACKGROUND

o High Scores but No Confidence in Science 
and Mathematics



‘Learning Standards Framework,’ the Backbone of STEAM

Step 1: ‘Presentation of Situations’ to Let Students Recognize 
Problems as Their Own Issue

Step 2: ‘Creative Design’ for Discovering How to Solve the 
Problem on One’s Own - "Find Your Own Way, 
Not a Single Determined Answer"

Step 3: ‘Emotional Touch’ for 
Challenging a New Problem





Technology









o Shifting policy landscape

o Challenges for STEM education

o Defining STEAM

o Controversy and critique



o Subject silos

o Definitional problems with 
‘The Arts’ or A

o The changing contract between 
science and society

o Beyond mono-disciplinarity



o Multi-, inter- and trans-
disciplinary STEM

o Knowledge is contextual

o Knowledge is linked to environment

o Knowledge as embodied

o Knowing as perception



o Science Education (plus arts, music, drama, dance; STEAM Education) 

o Technology (plus arts, music, drama, dance, creativity)

o Engineering (plus arts, music, drama, dance, creativity)

o Arts based pedagogies (plus arts, music, drama, dance, creativity)

o Mathematics education (plus arts, music, drama, dance, creativity) 

o Creative Pedagogies



David Weinberger (2012) as it is summarized by Antti Hautamäki



In mathematics and science education there is a growing
need to design activities, which focus on the creative 

process instead of emphasizing a product, which was
created by following a certain plan. 
(Cf. Hähkiöniemi, Fenyvesi et al., 2016)

In the case e.g. of mathematics, these kind of activities can
underline the process aspect of mathematics (Ernest, 1989). 

Photos: G2Photo.

Pedagogical Consequences



Nowadays problem solving is not thought to be an 
individual work, but a collaborative effort (Hesse et 
al., 2015). 

Connecting science, technology, engineering, arts and 
mathematics (cf. STEAM) in a multi- or transdisciplinary
framework by solving complex problems through
creative processes, can also support students to 
collaborate. 

Photos: G2Photo.



Different students’ strengths in different areas are adding up 
on the group level. (Cf. Hähkiöniemi, Fenyvesi et al., 2016)

Supporting teachers and students in appreciating different
types of creativities…

Photos: G2Photo.



Art as a context for mathematical and scientific problem 
solving can be a fruitful starting point, as art is usually thought 
to include creative thinking and finding one’s own way. 

Creative activities may support the students to recognize 
that doing ”real” mathematics and science is creative thinking;
and creative thinking in mathematics and science means, that 
you do your own mathematics and science. (Cf. Hähkiöniemi, 
Fenyvesi et al., 2016)

Let the students to BUILD UP THEIR OWN MATHEMATICS and 
SCIENCE through play, art and creative activities!

Photo: Tamás 
Bódi.



To teach or not to teach?

•Process or product?
–Which should we facilitate?

•Whose mathematics / science? 

Whose artwork?
–Authorship / Ownership

•Creativity
–Originality, flexibility, fluency, 

elaboration

•Problem solving vs. routine 
tasks



Design Pedagogy

o Problem-based learning

o Collaboration

o Focusing on material experiences

o Learning by doing

o Project-based experiences with situated learning

o Design thinking, as ”multiple forms of intelligence that designers employ 

in their approach to creativity and learning”.

o Playfulness

o Constructing, individual and social sense-making











Arts-Based Perceptual Ecology







www.vismath.ektf.hu/exercisebook
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tamás 

ACTION BOOK for Visual Mathematics Education
Adventures On Paper! Math-Art Activities for Experience-
centered Education of Mathematics
Eds. Kristóf Fenyvesi, Ilona Oláhné Téglási & Ibolya Prokajné Szilágyi
Publisher: Eszterházy Károly College, Eger, 2014

Download it from www.vismath.ektf.hu/exercisebook !
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Q: There are difficulties in operating a class according to the standards 
of STEAM within a fixed time frame, such as a normal length of a class
(40-45 mins). How can we effectively execute a STEAM class within 
this 40-45-minute period?

A: It may be difficult to implement a class reflecting all of the STEAM 
components for a single theme within the limited time frame of 40 
minutes. In this case, it is recommended to conduct a STEAM class by 
dividing it into two to four lessons, and it may also be efficient to 
guarantee the continuity of activities by using methods such as 
implementing block times. There are also many STEAM programs that 
can be conducted within a single lesson according to the theme. Thus, 
efforts must be taken to reorganize and apply a program to suit the 
situation of a pertinent school and the level of its students.

Source: https://steam.kofac.re.kr/

https://steam.kofac.re.kr/


Q: Each subject has its own goals, content elements, achievement standards, 
and achievement levels. However, STEAM has no determined specific goals or
elements, and a too-open-ended scope, so a STEAM class sometimes becomes 
a simple program for experiencing science. Thus, it is thought that an 
integrative aspect related to the achievement goals and achievement level is 
needed rather than an integration of content elements. How can we realize 
this?

A: STEAM recommends that a problematic situation be presented in the real
world, focusing on scientific technology, for students to plan the achievement
goals and achievement level of related subjects to be reflected as much as
possible. To achieve this purpose, you must compress and present contents on
the subject knowledge that students need to learn, present a context to solve
a problem in relation to the real world, and compose a class for students to
display their creativity while looking for a solution.

Source: https://steam.kofac.re.kr/

https://steam.kofac.re.kr/


Q: What is the difference between a conventional project class and a 
STEAM class? I cannot feel a great different when I compare the two in the 
aspects of self-directed learning, the establishment of plans, solution of 
problems, mutual cooperation, and a sense of accomplishment emerging 
as a result of learning.

A: They are similar in the aspect of nurturing abilities to solve problems. 
However, there is a clear difference in that a STEAM class must satisfy the 
standards of STEAM (to include scientific content, to include two or more 
elements, and to reflect the learning standards framework). Through this
process, the students can grow in their abilities to solve problems in the 
real world with naturally integrated knowledge from various fields of 
study.

Source: https://steam.kofac.re.kr/

https://steam.kofac.re.kr/


Q: When it is hard to simultaneously connect subjects while operating a 
STEAM class, how can we settle this issue?

A: They are similar in the aspect of nurturing abilities to solve problems. 
However, there is a clear difference in that a STEAM class must satisfy the 
standards of STEAM (to include scientific content, to include two or more 
elements, and to reflect the learning standards framework). Through this
process, the students can grow in their abilities to solve problems in the 
real world with naturally integrated knowledge from various fields of 
study.

Source: https://steam.kofac.re.kr/

https://steam.kofac.re.kr/


Q: Some teachers deeply understand STEAM, while others may find it 
unfamiliar. I wonder if there is no added difficulty to introducing STEAM 
classes.

A: STEAM can be seen as a kind of shift in educational viewpoints. We must
change the current educational viewpoint and methods for educating that 
focus on teachers, a single subject, traditional knowledge in studies, and 
control. The shift will bring more educational methods focusing on 
students, the integration of subjects, application, and autonomy, along 
with various materials and experiences through STEAM. You need not think 
that teachers should present everything to the students, but they should 
instead let students find a problem and solve it through various methods 
on their own to suit the STEAM class structure. You must present a 
guideline to students for them to find the knowledge they need and to 
realize this knowledge on their own through discussions. 

Source: https://steam.kofac.re.kr/

https://steam.kofac.re.kr/


Q: An evaluation of students can be done after finishing a STEAM class. 
How can we evaluate the students?

A: It is recommended to evaluate the students without focusing on the 
results and by paying more attention to the process. The evaluation can
include a mind map evaluation, learning plan evaluation, discussion 
evaluation, evaluation through observation, evaluation of presentations by 
each group, learning results evaluation, self-evaluation table, similar 
problem solutions, portfolio evaluation, and self-reflection journal 
evaluation.

Source: https://steam.kofac.re.kr/

https://steam.kofac.re.kr/


You need to solve a given problem within a given amount of time, based on

Interested in STEAM?  Looking for support in connecting

mathematics & art in education? Do you have a good idea?

Website: https://www.kiks.unican.es/en/

Facebook: www.facebook.com/experienceworkshop.math.art

https://www.kiks.unican.es/en/
http://www.facebook.com/experienceworkshop.math.art

