
Dissemination of mathematical 
culture through games
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The organ�zat�on of the Kangourou contest scheduled �n March �s not the only duty of ours: 
our Statute sol�c�ts to take care of the d�ssem�nat�on of mathemat�cal culture among young 
people (art�cle 2). Probably th�s one �s the most d�ff�cult task to sat�sfy. I am aware of th�s 
d�ff�culty when read�ng the var�ous reports sent by the adher�ng countr�es and I have already 
po�nted out that at last year General Assembly.

I gathered a small group of professors of the Un�vers�ty of M�lan, and we set ourselves a goal: 
to create every year a new or�g�nal game-box and a 16-page magaz�ne ded�cated to the 
educat�onal mathemat�cs laborator�es that can be carr�ed out �n the classrooms.

At Orch�d, �f I w�ll be allowed to do that, I w�ll make a speech to present th�s new game. On 
the occas�on of the g�ft exchange, you w�ll be able to see the game and the magaz�ne. The game 
�s CE cert�f�ed, however, due to copyr�ght reasons, I am not able to g�ve �t for free. Anyway, 
copyr�ght agreements are ava�lable.

In what follows I po�nt out the pr�nc�ples we have worked and we w�ll work on.
 
Poligonopoli and more: a reflection on the use of games in mathematics education

It �s well known that learn�ng mathemat�cs �nvolves not only d�sc�pl�nary content, but also 
emot�onal, soc�al and cultural aspects, and �t �s often �n the latter that l�es the reason for the 
negat�ve approach that many students have towards th�s subject. 

The math game contest and the other d�ssem�nat�on act�v�t�es proposed by Kangourou 
certa�nly prov�de an extremely effect�ve opportun�ty to �mprove the percept�on of the subject, 
but somet�mes �t �s not enough. In order to �nvolve more students and to prov�de teachers w�th 
val�d tools that can be eas�ly �ntegrated �nto current educat�onal programm�ng, we have 
des�gned a ser�es of playful educat�onal act�v�t�es that ar�se from the spec�f�c needs and 
d�ff�cult�es of students, are closely related to curr�cular content and are des�gned to be used �n 
small groups, �nvolv�ng the whole class and us�ng the playful context to act�vate non-trad�t�onal 
learn�ng processes even �n the most frag�le students.  

The proposal of game-based teach�ng act�v�t�es w�th�n math lessons has many advantages: on 
the one hand, �t downplays a subject normally cons�dered host�le and, on the other, �t act�vely 
�nvolves students �n the lesson, transform�ng them from mere spectators to actors �n the 
learn�ng process. 

The playful s�tuat�on makes �t poss�ble to create an �nformal learn�ng env�ronment �n wh�ch 
the student develops both mot�vat�on and mathemat�cal sk�lls, thus succeed�ng �n rega�n�ng 
self-conf�dence and tr�gger�ng a v�rtuous c�rcle that, through the �mprovement of the�r 
self-esteem, also leads them to ach�eve more sat�sfactory results. 
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Indeed, the compet�t�ve component �nherent �n the game pushes the student to concentrate, to 
seek effect�ve and personal strateg�es and to memor�ze the mathemat�cal concepts �nvolved. 
Through the game, students �nteract w�th peers, learn to manage t�me effect�vely and to work �n 
teams.  In add�t�on, when a math quest�on ar�ses �n a game context, the student �s genu�nely 
�nterested �n understand�ng the teacher's explanat�on, both to conv�nce h�mself of the fact that 
he or she actually made a m�stake (thus los�ng the chance to w�n the game) and to avo�d 
repeat�ng �t dur�ng subsequent games.

An example of th�s type of act�v�ty �s Pol�gonopol�, a game that a�ms to �mprove spat�al and 
geometr�c v�sual�zat�on sk�lls by help�ng students recogn�ze polygons �n noncanon�cal pos�t�ons 
and develop creat�ve and flex�ble th�nk�ng. In fact, the ab�l�ty to �nterpret complex f�gures as 
the sum or d�fference of s�mpler f�gures turns out to be very useful �n tackl�ng more trad�t�onal 
geometry exerc�ses and real�ty problems. 

W�thout go�ng �nto the deta�ls of the rules 
(that can be found at https://www.kan-
gourou.�t/store/pol�gonopol�) , the general 
�dea of the game �s that players roll d�ce to 
move along a path (see F�gure 1) and �n 
do�ng so acqu�re elemental polygons, wh�ch 
must then be used to purchase f�gure cards 
that are offered for sale. The goal of the 
game �s to buy the max�mum number of 
f�gure cards, wh�ch can be purchased �f the 
player has all the elemental polygons needed 
to obta�n the f�gure by sum or by d�fference 
(see F�gure 2)

Figura 2. On the top the figure to be purchased. Bottom left its decomposition by a rectangle 
minus a triangle plus a parallelogram; bottom right the same figure decomposed as the sum of two 
trapezoids and a parallelogram.
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Once a player makes �ts purchase proposal, the other teams have to check the correctness of 
the polygons used for the purchase. If a player makes a m�stake by attempt�ng to purchase a 
f�gure w�thout hav�ng the correct polygons, �t �s g�ven a penalty po�nt, wh�le �f the polygons are 
correct, the player takes the f�gure card and the polygons used are placed at the bottom of the 
deck.  The fact that the respons�b�l�ty for detect�ng the m�stakes �s sh�fted from the teacher to 
the students makes the latter very careful not only to detect the m�stakes of others but also to 
avo�d the�r own m�stakes. 

It �s worth to not�ce that the game has been des�gned so that are not necessar�ly the "good at 
math" students who w�n. In fact, �n order to succeed �n buy�ng f�gure cards �t �s necessary not 
only to f�nd a correct geometr�cal decompos�t�on, but also to possess the r�ght elementary 
polygons, and th�s depends more on luck �n the roll of the d�ce than on any mathemat�cal sk�lls. 
On the other hand, for students who are conv�nced that they are not “mathemat�cally �ncl�ned”, 
w�nn�ng aga�nst the "good ones" not only const�tutes a form of revenge, but also prov�des a 
tremendous mot�vat�onal boost and can become a valuable source of energy even �n v�ew of a 
greater comm�tment to more trad�t�onal types of math lessons. Indeed, �t happens that some 
students d�scover the�r "math sk�lls" for the f�rst t�me prec�sely through play, and that �t �s the 
playful exper�ence that marks a turn�ng po�nt �n the�r relat�onsh�p w�th th�s d�sc�pl�ne.

However, for students w�th more d�ff�culty �n math, �t may be helpful to organ�ze 
homogeneous game tables so that, on the one hand, they can take the�r t�me to th�nk w�thout 
feel�ng pressured and, on the other hand, they do not slow down the pace of play for more able 
students.

F�nally, on the Kangourou  webs�te 
https://www.kangourou.it/images/poligonopoli/concorso.pdf  we ask students who have 
played w�th Pol�gonopol� to help us expand the game by send�ng �n the�r suggest�ons for new 
f�gures. The best cards w�ll be made ava�lable to everyone on th�s s�te, ready to be downloaded, 
pr�nted and used for new games! Of course, the cards chosen w�ll bear the name of the class 
and school that des�gned them.


