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Can everyone master mathematics? Do humanities students genuinely struggle 

 
of mathematical culture and education, we debunk the myths surrounding  

one of the most disliked school subjects. 

tekst / by 
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Mathematics in many countries ranks 
among the subjects with the highest de-
mand for paid tutoring. This situation is 
unacceptable, yet somewhat understand-
able, because math is a common subject 
in exams. However, many of the fears and 
frustrations connected with learning 
math appear in children even before they 
begin formal schooling. Why is that? 
Some believe that dislike for mathematics 
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and grandparents struggled with it, so surely you 
won’t cope either. Moreover, society’s attitude to-
wards math is shaped by many factors. For exam-

means the end of fun; you’ll have to study math 
there.” Yet, in social conversations, if someone for-
gets an important historical date, the name of a 
ruler, or confuses Mozart with Beethoven, they 
are quickly labelled ignorant. Meanwhile, public 
displays of mathematical ignorance by celebrities 
are sometimes viewed as an absurd badge of hon-
our or even a quirky charm.
 

mind, by definition, is open to building knowledge 
and exploring its contexts. Humanists of past eras 
– poets, philosophers – often demonstrated high 
mathematical culture. They did not focus on rote 
memorization of definitions or matching solutions 
to algorithms; instead, they sought to derive con-
crete contexts and deeper meanings from mathe-
matical concepts.

Mathematics, as an abstract science, offers gen-
eral methods of reasoning, providing tools for in-
ference, observation, formulating, and solving 
general problems. Meanwhile, every person de-
velops individually, although usually following cer-
tain developmental patterns. For instance, a pre-
school child reasons at a preoperational level, 
while a child beginning primary school starts to 
use concrete operational thinking. This means 
treating children as miniature adults simply doesn’t 
make sense. If we want to encourage children to 
embark on a cognitive adventure with mathemat-
ics, we need to move from abstraction to real-
world objects. And here is where the problems 
begin. A lot of thought has to go into selecting 
examples and representations. For example, intro-
ducing the concept of a rectangle by showing a 
book, a smartphone, and a window, and saying 
“these are rectangles”, builds a misleading mental 
image in the student. First, the teacher commits 
what is called an underinclusion error – restricting 
the number of examples and thus preventing chil-
dren from abstracting away irrelevant properties 
such as colour, size, or thickness.

One needs to enter the realm of flat shapes. Chil-
dren love playing with shadows. The image 
formed by projecting an object – say a notebook,  

 

 
 

 

 

 
 

180 or 360 Degrees,  
Nadia Fedder 
Diagonal of a Square, 

Justina Czosnyka 

Homothety, Leszek Górski 

Mathematics in Focus.
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a box of chocolates, or a can – onto a flat surface is 
perfectly flat and devoid of colour. Only the shape 
matters. Another way to introduce children to plane 
figures is stamping. A stamp made from vegetables 
painted with paint transfers the child from the 
three-dimensional world to two dimensions. Obser-
vations and attentive listening to students lead me 
to reject common traditional approaches. Why do 
schools typically teach plane figures first, abstract, 
immaterial shapes, and only afterwards spatial fig-
ures? Yet young children thoroughly enjoy playing 
with blocks shaped as cuboids or cylinders, playing 
ball games, or blowing soap bubbles. These are all 
three-dimensional objects.
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Jeśli połączymy kulturę matematyczną  
z fotografią, uzyskamy oryginalną i skuteczną 
koncepcję dydaktyczną. To mój sposób  
na odczarowanie matematyki. 
If we combine mathematical culture with photography,  
we obtain an original and effective teaching concept.  
This is my method of demystifying math.
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Mathematical Pendulums  
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Works from  

the competition 
Mathematics in Focus.
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mathematics is necessary in all spheres of life and 
underpins progress; on the other, it creates dis-
tance, fear, and dislike among learners. For many, 
math is only a hurdle to clear, a barrier separating 
school from their dream university studies. One 
reason for this paradox is that schools hold too 
rigidly to the curriculum, focusing on tests and the 
mechanical practising of mathematical skills, while 
ignoring mathematical beauty, real-world applica-
tions, creativity, elegant reasoning, and mathe-
matical language. In doing so, we lose the natural 

-

does not give rise to new questions eventually 
dies, losing the warmth that encourages life. The 
forgotten mathematical culture within the educa-
tion system is what enables us to interpret Greek 
meanders, and the fractal similarities in snow-
flakes, cauliflower, or wild carrot flowers. It builds 
elegance in reasoning, creativity, and imagination.

Exactly! Mathematical culture unites the visible and 
invisible beauty of mathematics. For instance, if we 
combine mathematical culture with photography, we 
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obtain an effective teaching concept. This is my 
method of demystifying math. Through photogra-
phy, we internalize knowledge, comprehend the in-
comprehensible, and evoke emotions. A pedagogical 
experiment I conducted showed that incorporating 
photography during math lessons had a positive ef-
fect on all components of the students’ mathemati-
cal culture. Recognizing an abstract object through a 
photograph connected to a real object, naming the 
image with one’s own metaphorical code, resembles 
the mystical experiences described by Leszek 

-
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I tried to awaken and nurture my students’ interests 
and mathematical abilities, adapting my teaching 
methods to their cognitive needs and abilities. We 
explored logic, for example, by creating films about 
the crocodile paradox, the executioner, and the 
“newspaper without a name”. We studied second-

cutting through ice-cream cones at specific angles. 
When learning about ellipses, we made installa-
tions from string and pins.

INTERVIEW

MATEMATYKA  
W OBIEKTYWIE 

MATHEMATICS IN FOCUS 
 

 The 16th edition of the 
international photography 

competition runs from 
September 1 to November 3, 

2025. Submit your entries 
 

Winners will receive cash prizes 
and nominations for 

publications and exhibitions. 
Exhibitions of "Mathematics  

in Focus" have previously been 
held at prestigious venues such 

as the European Parliament, 
the Polish Senate,  

and the Palace of Culture 
 and Science in Warsaw.
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Unfortunately, we can’t always choose our 
teachers. I fell in love with mathematics as a 
child, thanks to parents who encouraged me 
to ask questions and provided books where I 
could test my hypotheses. I owe much to my 
high school teacher Irena Wrzosek-

-

called the Socrates of Western Pomerania 
– first my lecturer, now a friend – made math 
a journey through time and space, encom-
passing philosophy, astronomy, and litera-
ture. I also remember that during the Polish 
Mathematicians’ Congress in Krakow, Leon 

skilfully painted a picture of math education 
giving students far more than just knowl-
edge. I realized that mathematics, by detach-
ing itself from real objects, floats above the 
real world. At university, I had no course in 
descriptive geometry, which is a very useful 
teaching tool. I filled that gap by observing 
the work of my husband Mariusz, a profes-
sional structural steel engineer. These peo-
ple made mathematics a lifelong adventure 
for me, a refined mental exercise, and a tool 
for solving problems.
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Curve, Circle and Parallel Lines, 

2021, in the competition 
Mathematics in Focus.
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Before I talk about that, I must mention one 
more encounter. Many years ago, I listened to 
a lecture by Professor Aleksander Wolszczan in 
Szczecin. I remember his methodical presenta-
tion of facts about the discovery of extrasolar 
planetary systems, illustrated by Wojciech 
Siudmak’s images. It was then I realized how 
deeply science intertwines with art.

Mathematics, like philosophy, is a formal sci-
ence. Numbers, space, functions – these are 
examples of abstract and invisible objects. Our 
contest is one of the most challenging compe-
titions in the art of painting with light. Partici-
pants from around the world send photo-
graphs presenting their own representations of 
mathematical concepts or laws. Recently, we 
awarded a photograph depicting two plates 
with two soups.

Well, leftover broth is often turned into toma-
to soup. You could say tomato soup is the de-
rivative of broth. Therefore, broth is the inte-
gral of tomato soup. We had a photo of a chili 
pepper casting a shadow, titled Rzutowanie na 
ostro.  A sparrow sitting in the shape of a conic 
curve was called "kierownica paraboli”. A mac-
ro shot of a snowflake was called Zima nas Ko-
cha, with a capital "K" to allude to Helge von 
Koch, creator of the Koch snowflake. One 
night photo showed a spinning merry-go-
round with two flashlights attached. It created 
perfect concentric circles. Another photo 
showed a streetlamp casting a cone-shaped 
light. A child's game on a pottery wheel 
showed a solid of revolution. Two autumn 
leaves in sunlight illustrated Hausdorff space. 
Cookie cutters with beads inside represented 
the pigeonhole principle – since one cutter 
held two beads. A photo of metal art on a Ber-
lin library door showed a visual proof of the 
Pythagorean Theorem from Euclid's Elements. 
I'm curious to see the creative ideas of this 
year’s entries.

 

 

 

 
 

 
 

Head of the Department of Early 
Childhood Pedagogy at the 

Academy of Special Education in 
Warsaw and professor at the 

Institute of Mathematics at the 
University of Szczecin. Initiator and 

chairperson of the jury of the 
international photography 

competition Mathematics in Focus. 
Author of books and articles  

on mathematical culture  
and education. ©
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Jeśli chcemy zachęcić dziecko do poznawczej przygody z matematyką,  
musimy zejść z poziomu abstrakcji na poziom obiektów realnych.
If we want to encourage children to embark on a cognitive adventure with mathematics,  
we need to move from abstraction to real-world objects.
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