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What is STEAM education?

• 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.

• 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.

• STEAM is based on the collaboration between the teachers.



Through project-based, creative methods, STEAM Learning aims to 
foster problem-solving, collaboration, integrative thinking. 
STEAM can boost students’ engagement, motivation and their joy of 
learning.



What is Poly-Universe?

Poly-Universe offers a new perspective for preschool, primary and secondary

school mathematics and art education by promoting

• learning by doing, 

• playful education and 

• problem-solving through the combination of mathematics and arts.

The inventor of the unique geometrical system is Hungarian visual artist

János Saxon-Szász. 

The Poly-Universe set includes 3 shapes: the triangle, the circle and the
square.

Poly-Universe is distributed by Experience Workshop in Finland. You can purchase it from

www.learningbydoing.fi. Poly-Universe is manufactured by Poliuniverzum Ltd. 

http://www.learningbydoing.fi/


Poly-Universe methodology

Available for free download:

• Poly-Universe teaching material: http://poly-universe.com/puse-treasury/. It includes the

methodology and 150 exercises for the ages 6-18. The teaching material is the outcome of 

the Erasmus+ PUSE (Poly-Universe in School Education) project

• 150 exercises for student use, ages 6-18: http://poly-universe.com/puse-methodology/

http://poly-universe.com/puse-treasury/
http://poly-universe.com/puse-methodology/


Poly-Universe methodology

The PUSE methodology consists of five thematic units:

1. Geometry, measurement: students can gain experience of geometrical transformations, 

types of rectangles, convex, concave shapes, and learn the concept of vertex and side.

2. Combinatorics and probability calculation: Poly-Universe's structure, colour-, and size 

varieties are inexhaustible sources for combinatorics tasks. This chapter contains a rich 

diversity of materials for all ages.

3. Sets and logic: Logical operations such as negation, conjunction, disjunction, implication 

and complex operations deriving from them, and also quantifiers (all, there is and their 

denials) occur among the exercises.

4. Graphs and algorithms: Poly-Universe's triangle, circle and square shapes naturally 

offer themselves for coding exercises; by stacking the elements, you arrive at graph

theory.

5. Complex and visuality: This chapter includes GeoGebra- and GoogleDraw-based 

exercises, fractal structure and 3D pieces, visual games referring back to Poly-Universe's 

background in art.



Poly-Universe task examples

107 Grade A / Age: 6-10 

Topic: Geometry

Task: Construct bigger and bigger triangles using the triangle set. Write down the number of elements 

used for each construction. How many kinds of triangles could you construct? 

Regularities: Students can make several observations using their own words.

Solution: 5 triangles can be constructed, each of a different size. 1 element is missing from the largest 

triangle.



212 Grade B / Age: 10‐14

Topic: Combinatorics

Task: Construct the smallest possible regular hexagon with same colour and size connections. How 

many such hexagons can be built from a triangle set?

Solution: Due to the same colour connections, we will have a monochrome hexagon in the middle. 

There is only one way of constructing each of those central hexagons. Thus, for each colour and size, 

there is one solution, so we have 4 colours × 3 sizes = 12 different constructions. Some examples:

Poly-Universe task examples



228 Grade C / Age: 14‐18

Topics: Combinatorics, Symmetry

Task: We choose elements of the same base colour from 

the Poly‐Universe basic element circles, then construct a 

closed shape with same colour and size connections (see 

the figure).

1. How many different rings can be constructed this way?

2. Are there line symmetric shapes among these? Are 

there rotational symmetric shapes? How can

we answer these questions if we ignore the colours, 

concentrating on the sizes only?

Solution: It is useful to group the possible constructions based on either the 

connecting coloured shapes or the nonconnecting shapes on the periphery of 

the rings. The 6 possible solutions can be seen below. Shapes in the first row 

are neither line‐ nor rotational symmetric. If we ignore colours, they have 

rotational symmetry of 180° (central point symmetry). Shapes in the second 

row have three lines of symmetry, rotational symmetry of 120° and 240°, if 

we ignore colours and only focus on shapes and sizes.

Poly-Universe task examples



228 Grade C / Age: 14‐18

Topics: Combinatorics, Symmetry

Poly-Universe task examples



409 Grade BC / Age: 12‐18

Topics: combinatorics, algorithms

Task: Construct a large square shape with total side connection in a 5×5 arrangement with a hole in the

middle, putting down the elements randomly. How many different layouts are possible with this rule? 

Solution: It is possible to calculate the total number of layouts. We can put down an element in 8 

possible ways, and 24 elements in 824 ways. For getting all possible arrangements, the order of 

choosing the elements also needs to be counted. Thus, the answer is 824×24!

Construct the shape with same colour and 

size connections at the vertices.

Construct the shape with same size connections 

at the vertices.

Poly-Universe task examples



406 Grade B / Age: 10‐14

Topics: classification, graphs

Task: Let’s check how many and what kind of elements are there in each set.

Sets: T‐triangle, C‐circle, S‐square

Colours: R‐RED; G‐GREEN; B‐BLUE; Y‐YELLOW

Example of labelling elements:

Solution: Due to the same colour connections, we will have a monochrome hexagon in the middle. 

There is only one way of constructing each of those central hexagons. Thus, for each colour and size, 

there is one solution, so we have 4 colours × 3 sizes = 12 different constructions. Some examples:

Poly-Universe task examples



Grade B / Age: 10‐14

Topics: combinatorics, geometry, Tangram

Task: 

a) Use triangles to construct this shape. Use up the entire set.

b) Construct the shape with connections of the same size.

c) Construct the shape with connections of the same colour.

d) Construct the shape with connections of the same size and colour.

Poly-Universe task examples



This educational material was created within the frameworks of the HALLÅ STEAM! 
program, realized with the support of the Swedish Cultural Fund in Finland.

The Swedish-Finnish STEAM Learning Day “HALLÅ STEAM!” offers STEAM 
activities, partially based on historical connections between art and sciences in the 
Swedish-Finnish context.

The content of the STEAM Learning Day involves local teachers and students of the 
hosting school and is designed in close cooperation with them.

HALLÅ STEAM!

Webpage: https://experienceworkshop.org/halla-steam-svensk-finska-steam-learning-day-2018-2021
The program is realized by Experience Workshop ay and supported by the Swedish Cultural Fund.

https://experienceworkshop.org/halla-steam-svensk-finska-steam-learning-day-2018-2021


HALLÅ STEAM!

Osmo Pekonen (1960) docent of 
mathematics, history of science and 
history of civilization

Kristóf Fenyvesi (1979) PhD, 
researcher of STEAM education

Johan Sten (1967) docent of technology, 
mathematics researcher, science historian

Who are we?



SYNERGIES IN ACTION
Our goal is to offer opportunities for everyone to learn mathematics through the arts, 
and to create art through mathematics.

NETWORK & EVENTS
We organize creative school days / mathematics & art education programs / multidisciplinary festivals / 
family days / exhibitions / workshops / seminars and trainings

FULL STEAM AHEAD
We offer research, consultancy and project management in the field of multidisciplinary learning and 
STEAM (Science, Technology, Engineering, Arts and Mathematics) education.

ARTS AND SCIENCE FOR CHILDREN
Our International Travelling Exhibition of Mathematical Art is ready to visit you. The collection includes 
artworks, scientific modelling tools, math-art puzzles, and other spectacular objects.

Experience Workshop

Contact us: info@experienceworkshop.org
Website: www.experienceworkshop.org

mailto:info@experienceworkshop.org
http://www.experienceworkshop.org/


Explore the world of Science, Technology, Engineering, Arts and Mathematics! 
Browse among the best tools of STEAM education!

Contact us: shop@experienceworkshop.org
Website: www.learningbydoing.fi

mailto:info@experienceworkshop.org
http://www.experienceworkshop.org/


Interested in STEAM? Looking for support in connecting
mathematics and art in education? Do you have a good idea?

Contact us: info@experienceworkshop.org
Website: www.experienceworkshop.org

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

mailto:info@experienceworkshop.org
http://www.experienceworkshop.org/
http://www.facebook.com/experienceworkshop.math.art


Experience Workshop

www.experienceworkshop.org

learningbydoing.fi

experienceworkshop.math.art

math.art.learning

tinyurl.com/mathart-channel

Dr Kristof Fenyvesi

Nora Somlyody

Väliaitankatu 10 A7
40320 Jyväskylä, Finland
+358452560420
info@experienceworkshop.org


