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Hello and welcome to 
our second Kangourou 
sans Front�ères 
Newsletter.

J o a n n a  M a t t h i e s e n
joanna@mathkangaroo.org

I am del�ghted to wr�te for our 9th AKSF 
newsletter. Thank you to all AKSF mem-
bers who helped w�th newsletter �deas 
and mater�al. We have a great number of 
n�ce art�cles and �nterest�ng top�cs to 
read. 
It was so n�ce to see everyone �n North 

Macedon�a – d�dn't we all have a great 
t�me? Thanks, Aleksa, for host�ng the last 
AKSF conference, espec�ally under such 
unusual c�rcumstances. I was happy to 
learn Aleksa �s feel�ng well and back to 
h�s strong health. At the meet�ng, I espe-
c�ally apprec�ated the personal connect�-
ons and talk�ng face to face, start�ng and 
foster�ng relat�onsh�ps, and develop�ng 
�deas and top�cs together. My favor�te 
moment at the conference was gett�ng to 
know new assoc�at�on members, read�ng 
the many amaz�ng and h�gh-qual�ty ques-
t�ons, and enjoy�ng the magn�f�cent Lake 
Ochr�d. The spec�al even�ng that showca-
sed the sl�deshow of photos from the last 
30 years of the Assoc�at�on was pr�celess 
and calls for reflect�on on how far we 

   Th�s year �s spec�al. We celebrate 
another successful Kangaroo year – a 
great accompl�shment of those who 
work very hard. It �s an event that 
started more than 30 years ago and 
has become a worldw�de success �n 
�gn�t�ng the love of mathemat�cs. Th�s 
year marks the 30-year ann�versary of 
the death of a great mathemat�c�an 
and Kangaroo promoter, Peter 
Joseph O'Halloran. Read about h�s 
l�fe and accompl�shments here:  
 
 W�sh�ng all of you a wonderful 
Kangaroo Day. We plan to wr�te aga�n �n 
June. Remember �t doesn’t have to be 
long, 2 pages or up to 700 words �s 
plenty. The deadl�ne to subm�t art�cles 
for our May ed�t�on �s May 1. Let me 
know �f you have a top�c to br�ng to my 
attent�on as I grac�ously awa�t your 
art�cle �deas and proposals. 

Joanna
AKSF Newsletter Ed�tor �n Ch�ef
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http://www.wfnmc.org/ob�tpoh.html.

have come.



News from The Pres�dent

M e i k e  A k v e l d
meike.akveld@math.ethz.ch

Dear Kangaroo fr�ends,

I trust you've all had a good start to the New Year. 
As w�nter settles �n here �n Zur�ch, my m�nd dr�fts 
back to the sunny days �n Ohr�d. Our collect�ve 
effort was reward�ng, and I'm del�ghted about the 
thought-provok�ng quest�ons we've selected for 
the compet�t�on. As I wr�te, these quest�ons are 
be�ng translated �nto numerous languages. Come 
March, they'll be embraced by m�ll�ons of 
ch�ldren worldw�de.
Have you spotted that we l�sted the propos�ng 
countr�es �n the solut�ons PDF? You m�ght f�nd 
th�s �nformat�on useful for �ncorporat�ng �nto or 
around the compet�t�on w�th�n your country.
As you know, one of my v�s�ons for AKSF �s to 
share the beauty and the joy of mathemat�cs w�th 
all the ch�ldren �n the world, �n part�cular �t would 
be wonderful to have more members �n Afr�ca. 
Th�s was one of the reasons we set up the 
ASKF4D scheme and a few new members were 
able to attend our meet�ng �n Ohr�d because of the 
f�nanc�al support we were able to offer. I th�nk 
th�s �s tremendously �mportant. To understand our 
Assoc�at�on and our goals �t �s �mportant to talk to 
us and to be w�th us and the perfect place for th�s 
�s our Annual Meet�ng. So aga�n, I would l�ke to 
ask all those members that may have some 
sav�ngs, to cons�der donat�ng to AKSF4D (you 
can ask Robert Geretschläger �f you don’t know 
how to donate). If we stand together, we may be 
able to support even more members and �ntroduce 
them to our culture and to our fam�ly so that they 
can become our fr�ends and spread our �deas and 
bel�efs.

So, what happened s�nce our Fall meet�ng �n 

Ohr�d? F�rst of all, the problems we selected 
were f�nal�sed. Thanks a lot, to all who made 
th�s happen. It’s a lot of work, �t happens 
beh�nd the scenes, and we should all be very 
grateful to those people who do th�s job. So

And here a few th�ngs that were set up s�nce 
our Fall meet�ng and th�ngs that we have been 
work�ng on:

 Last year we created a publ�c webs�te 
http://www.aksf.org/publ�cat�ons.xhtml 
where members can share l�nks to art�cles that 
they have wr�tten about Kangaroo. Please let 
us know �f you have any papers that should be 
added here. We hope to establ�sh th�s s�te as a 
s�te w�th lots of �nterest�ng f�nd�ngs about our 
compet�t�on. Please contact Lu�s Caceres 
lu�s.caceres1@upr.edu

Th�s year we have started to create a l�st 
of books conta�n�ng collect�ons of Kangaroo 

http://www.aksf.org/publ�cat�ons.xhtml. 
If you want your books l�sted here, we are 

happy to add them, please contact Vanek 
Vlad�m�r vlad�m�r.vanek@upol.cz

We are also work�ng to establ�sh a 
research forum. As soon as we have more 
news, we w�ll �nform you. And please let us 
know �f you are �nterested to help sett�ng th�s 
up. Please contact me, akveld@math.ethz.ch.

As ment�oned above we have set up a 
fund to collect money to support members 
w�th f�nanc�al d�ff�cult�es. It �s called 
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THANK YOU!

quest�ons: 
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great accompl�shment of those who 
work very hard. It �s an event that 
started more than 30 years ago and 
has become a worldw�de success �n 
�gn�t�ng the love of mathemat�cs. Th�s 
year marks the 30-year ann�versary of 
the death of a great mathemat�c�an 
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l�fe and accompl�shments here:  
 
 W�sh�ng all of you a wonderful 
Kangaroo Day. We plan to wr�te aga�n �n 
June. Remember �t doesn’t have to be 
long, 2 pages or up to 700 words �s 
plenty. The deadl�ne to subm�t art�cles 
for our May ed�t�on �s May 1. Let me 
know �f you have a top�c to br�ng to my 
attent�on as I grac�ously awa�t your 
art�cle �deas and proposals. 

Joanna
AKSF Newsletter Ed�tor �n Ch�ef

Take care, stay healthy!
Yours,
Me�ke

AKSF Pres�dent
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Follow us on Facebook and Instagram

www.instagram.com/aksf_org

http://facebook.com/aksf.org

And don’t forget to regularly v�s�t and 
follow us on Facebook  
https://www.facebook.com/aksf.org and 
 
https://www.�nstagram.com/aksf_org
And then there �s all the usual stuff, 
f�nances, superv�s�ng our appl�cants and 

AKSF4D and the money donated here w�ll 
be used to support members to attend our 
meet�ngs. More �nfo about how to apply for 
f�nanc�al support w�ll follow �n a later Ema�l.

As �s probably well known by now, we have 
set up an WhatsAppGroup for Country 
representat�ves. We w�ll use th�s to �nform you 
about �mportant ma�ls that have been sent or 
deadl�nes that are com�ng up.  If you haven’t 
jo�ned us yet, you can use the follow�ng l�nk to 

https://chat.whatsapp.com/HkVVPFjJTsnGEHc
Uaf�MPP

I th�nk we all very dearly remember the v�s�t 
of Valent�na Dag�enė, the pres�dent of the 
Beaver compet�t�on. We share so many common 
goals that �t would be wonderful to see many 
quest�ons �n our (and the�r) compet�t�on about 
beavers and kangaroos - �deally collaborat�ng 
w�th and not compet�ng aga�nst each other :-) 
Please send me any p�ctures of Beavers and 
Kangaroos �f you produced them for your 
compet�t�on.

And we are try�ng to make us more v�s�ble �n 
soc�al med�a. If you have any news you want to 
share w�th us, please ma�l �t to  

F�nally, I want to express my grat�tude to all the 
wr�ters who contr�buted art�cles, and espec�ally 
to the ed�tors Joanna, Özgür, and the�r team for 
the�r �nvaluable efforts �n ensur�ng everyth�ng 
runs smoothly. Your contr�but�ons and your 
work are greatly apprec�ated!

Feel free to reach out to Joanna �f you have any 
�deas for art�cles. Whether you're uncerta�n or 
eager to d�scuss a potent�al top�c, Joanna �s 
ava�lable. In our vast assoc�at�on, �t's 
challeng�ng to connect w�th everyone, but our 
Newsletter serves as a platform for everyone to 
explore each other's work. It may spark 
�nsp�rat�on, �n�t�ate d�scuss�ons, foster 
collaborat�ons, or even more poss�b�l�t�es.

Instagram 

prov�s�onal members, etc..

jo�n the group 

 aksfnews@gma�l.com. 
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AKSF WORKSHOP COMING UP THIS SPRING!

PREPARING GOOD PROPOSALS

Th�s �nformat�ve workshop �s for anyone �nvolved �n the math 
kangaroo problem creat�on work. It �s not just for the country 
representat�ves. Please share th�s �nformat�on and encourage 

other team members to part�c�pate.

Zoom Meet�ng L�nk:  
https://ethz.zoom.us/j/65330978871

Meet�ng ID: 65330978871

Speakers:  Denn�s Ho Chr�st�ansen (Denmark)
María Lu�sa Pérez-Seguí (Mex�co)
Alexander Unger (Germany)

We hope to see you and your team there! 

Saturday, May 4, 2024 
@ 14:00-17:00 CEST

Follow us on Facebook and Instagram www.instagram.com/aksf_org http://facebook.com/aksf.org



AIMO 
Pr�ze

g r e g o r . d o l i n a r @ f e . u n i - l j . s i

G r e g o r  D o l i n a r

On November 17, 2023 XTX Markets 
launched a new $10mn challenge fund, the 
Art�f�c�al Intell�gence Mathemat�cal Olymp�ad 
Pr�ze (AIMO Pr�ze). The fund �ntends to spur 
the development of AI models that can reason 
mathemat�cally, lead�ng to the creat�on of a 
publ�cly-shared AI model capable of w�nn�ng a 
gold medal �n the Internat�onal Mathemat�cal 
Olymp�ad (IMO). The grand pr�ze of $5mn w�ll 
be awarded to the f�rst publ�cly-shared AI 
model to enter an AIMO approved compet�t�on 
and perform at a standard equ�valent to a gold 
medal �n the IMO https://a�mopr�ze.com/ 
The pace at wh�ch more and more AI 

m�lestones are be�ng passed �s aston�sh�ng. It 
was not unt�l 1997 that the IBM computer Deep 
Blue b�t the world chess champ�on Kasparov. It 
took almost 20 more years for the computer to 
beat humans �n 2016 �n an even more complex 
strateg�c game GO, wh�ch �s cons�dered a 
major challenge for AI. And although �t seems 
l�ke ages, �t has only been a year s�nce the
release of ChatGPT completely shook the
world and left �nd�v�duals and human�ty
reel�ng, as �t has become clear that art�f�c�al
�ntell�gence has become �ntell�gent - not �n
some spec�al s�tuat�ons, but �n everyday l�fe. AI
�s already capable of wr�t�ng excellent
speeches, analyz�ng projects, wr�t�ng term
papers, �t �s also very good at wr�t�ng computer
code, AI �s even not bad at art, for example,
produc�ng stunn�ng pa�nt�ngs or mus�c. Soon �t
w�ll be d�ff�cult to f�nd areas �n wh�ch humans
are st�ll s�gn�f�cantly better than AI.
One of these areas that we w�ll probably have 

to wa�t a l�ttle longer for �s solv�ng 
mathemat�cal problems. Not just some 

computat�onal problems, but mathemat�cal 
problems w�th abstract concepts �nvolv�ng long 
cha�ns of prec�se log�cal reason�ng, requ�r�ng 
the h�ghest cogn�t�ve funct�ons of human 
be�ngs. The IMO problems are an excellent 
example of th�s. To solve them, you do not need 
any un�vers�ty knowledge of mathemat�cs, no 
�ntegrals, no d�fferent�al equat�ons, no matr�ces. 
What you need are very clever �deas, abstract 
th�nk�ng, r�gorous reason�ng, somet�mes also 
out of the box �deas and �n the end a clear 
presentat�on of the solut�on.
The AIMO challenge seems to be qu�te 
d�ff�cult, so �t �s a very good �dea that the AIMO 
pr�ze also awards �ntermed�ate steps on the way 
to the f�nal AIMO pr�ze, �.e., AI gets a gold 
medal at the IMO, wh�ch means that AI has to 
solve between 4 and 5 out of 6 IMO problems.  
At the IMO, more than 600 best pre-un�vers�ty 
students from around the world are solv�ng s�x 
problems, two of wh�ch are not too d�ff�cult and 
should be access�ble to more than half of the 
students, two problems are of med�um 
d�ff�culty, access�ble to less than a quarter of the 
students, and 2 extremely hard problems, so 
that all s�x problems are usually solved by only 
one or two of the more than 600 students. 
G�v�ng half of the 10 m�ll�on pr�ze to reward 
progress could mot�vate many for whom the 
challenge would otherw�se be too scary. 
For me, one of the most �nterest�ng th�ngs 

about observ�ng the development around the 
AIMO pr�ze �s whether AI w�ll be able to f�nd
and use out of the box �deas when solv�ng 
problems. It �s very d�ff�cult for humans to 
come up w�th unconvent�onal �deas.  
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 Therefore, they are rare and most of them are 
not even useful. If AI w�ll be able to somehow 
f�nd an out of the box �dea, then that would 
mean that AI m�ght be able to f�nd and check 
many out of the box �deas, and �t �s not clear 
how that would affect the solut�on to the 
problem. The rap�d development of AI and the 
enormous challenges assoc�ated w�th the 
dangers of AI are one of the most �mportant 
�ssues fac�ng human�ty at the moment. Huge 
�nvestments are beh�nd the rap�d development 
of AI, and therefore compan�es h�de 
�nformat�on about how AI th�nks and makes �ts 
dec�s�ons �n the myster�ous “black box” l�ke a 
snake h�des �ts legs. All the power of AI and the 
secrecy of how �t works makes people 
susp�c�ous and fearful of AI. But AI �s here to 
stay.  AI �s extremely useful, even 
�rreplaceable, and to ga�n some conf�dence that 
�t can be kept under control, �t �s very �mportant 
to have an open access publ�cly shared AI, that 
can solve very d�ff�cult IMO problems, one 
could even say the most d�ff�cult problems that 
a human w�th pre-un�vers�ty educat�on can 
solve. For all these reasons, XTX's dec�s�on to 
encourage and reward the development of 
publ�cly shared AI �s commendable. 
It �s not surpr�s�ng that such an �mportant 

player among trad�ng compan�es, as XTX 
undoubtedly �s, �s �nterested �n mathemat�cs 
and math compet�t�ons for young people. 
Trad�ng compan�es do not h�re econom�sts or 
other people w�th soc�al sc�ence knowledge as 
brokers. They prefer to recru�t the best young 
m�nds w�th educat�on �n math or computer 
sc�ence, etc. For trad�ng, they need 
except�onally sharp, very young m�nds who are 
able to make extremely qu�ck dec�s�ons and 
make good est�mates w�th very l�ttle data and 
log�cal th�nk�ng. As w�th chess, where the best 
chess players are �n the�r twent�es or early 
th�rt�es, so �t �s w�th trad�ng, where �t �s very 
rare to be a trader �n your late th�rt�es. 
I am sure that many people w�ll follow the 

progress of the AIMO Pr�ze w�th great 
�nterest, espec�ally people �nvolved �n 
mathemat�cal compet�t�ons and wonder�ng 
when the problems of the�r own compet�t�on 
w�ll be solved by AI.

Gregor Dol�nar
Pres�dent of the Internat�onal 

Mathemat�cal Olymp�ad Board
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Follow us on Facebook and Instagram www.instagram.com/aksf_org http://facebook.com/aksf.org



Inv�tat�on to WFNMC

An open �nv�tat�on to all act�ve “Kangaroos” to part�c�pate �n the upcom�ng WFNMC M�n�-Confe-
rence �n Sydney, Austral�a.
 If you have been read�ng the AKSF newsletters carefully, you may recall my art�cle about the 
World Federat�on of Mathemat�cs Compet�t�ons (WFNMC) �n �ssue 1 of th�s newsletter �n June 
2021. (If not, I would suggest tak�ng a look at pages 8-9 of that newsletter.) The WFNMC �s an 
�nternat�onal organ�zat�on that has been act�ve s�nce 1984. It a�ms to prov�de a common platform 
for everyone �nterested �n Mathemat�cs Compet�t�ons of all k�nds on a nat�onal, reg�onal or �nterna-
t�onal level. S�nce th�s certa�nly descr�bes everyone �nvolved w�th AKSF, �t would be wonderful �f 
even more Kangaroo organ�zers could f�nd the�r way to jo�n�ng �n the act�v�t�es of the WFNMC.
   There are many ways to jo�n �n these act�v�t�es. You can s�mply read the publ�cat�ons of the 
WFNMC, espec�ally �ts journal Mathemat�cs Compet�t�ons, wh�ch �s publ�shed tw�ce a year, and �s 
ava�lable onl�ne at http://wfnmc.org/journal.html. (Of course, you are also �nv�ted to subm�t art�cles 
to the journal for publ�cat�on.) Perhaps most �mportant of all, you can take part �n the meet�ngs of 
the organ�zat�on.
   The next WFNMC M�n�-Conference w�ll take place �n Sydney, Austral�a on July 6, 2023. Th�s 
w�ll be a satell�te conference of the Internat�onal Congress on Mathemat�cal Educat�on (ICME), 
wh�ch w�ll be held �n Sydney from July 7th through July 14th. More �nformat�on on the WFNMC 
and the m�n�-conference �s ava�lable at http://wfnmc.org/conferences.html, and more on ICME �s 
ava�lable at https://�cme15.org/. 
   It would be wonderful to be able to see you all at the meet�ngs �n Sydney! I am certa�n that you 
w�ll not regret com�ng to the WFNMC m�n�-conference, and I am certa�n that anyone read�ng th�s 
w�ll f�nd someth�ng r�ght up the�r alley at ICME, where all manner of �ssues on the teach�ng of mat-
hemat�cs are presented and d�scussed, �nclud�ng mathemat�cs compet�t�ons. If you have any spec�-
f�c quest�ons about the WFNMC, please don’t hes�tate to get �n touch w�th me d�rectly at robert@r-
geretschlaeger.com.

 

R o b e r t  G e r e t s c h l a e g e r

 r o b e r t @ r g e r e t s c h l a e g e r . c o m

I hope to see you �n Sydney!
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From the pres�dent's desk
 STACK

STACK – my favour�te quest�on type �n Moodle
D�scla�mer: Th�s �s not an art�cle about Kangaroo, �t �s not 

even an art�cle about math compet�t�ons. Nevertheless, �t 
may be �nterest�ng to those of you that teach or exam�ne 
large classes or want to g�ve automat�c but st�ll �nd�v�dual 
feedback �n learn�ng processes.
You all know me as the pres�dent of AKSF, but that’s not 

actually my job. I am a math lecturer at the ETH Zur�ch, 
�nvolved �n teacher educat�on and �n teach�ng large classes 
of eng�neers’ bas�c math (wh�ch �s actually from all my act�v�t�es the one I love most) and when 
t�me perm�ts, I do research �n tert�ary educat�on. 

The ETH Zur�ch �s a popular un�vers�ty for both Sw�ss and fore�gn students. In our bachelor 
stud�es, we see many students from Germany and Austr�a. At the master’s level, the student 
populat�on becomes even more �nternat�onal as the teach�ng language �s predom�nantly Engl�sh 
and the ETH has an outstand�ng reputat�on for teach�ng and research. F�gure 1 shows the growth 
of the student populat�on over the past 20 years and the pred�ct�on for the next 15 years. S�multa-
neously, budget cuts and other uncerta�nt�es pred�ct no staff �ncreases whatsoever.

M e i k e  A k v e l d
meike.akveld@math.ethz.ch

F�gure 1: Student Growth at ETH 
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Th�s causes problems: We struggle w�th the grad�ng of our exams, and we struggle to g�ve 
�nd�v�dual feedback to our students – a very �mportant factor for learn�ng, as many stud�es have 
shown. 
A few years ago, I got to know Professor Chr�s Sangw�n from the Un�vers�ty of Ed�nburg (UK) 

and he �ntroduced me to the quest�on type STACK, wh�ch can be �mplemented as plug�n to 
Moodle or many other LMSs. For me STACK has two amaz�ng propert�es: 
• �t allows random�zat�on at a soph�st�cated level.
• �t allows part�al cred�t or �nd�v�dual feedback because of so-called Potent�al Response Trees 

(PRTs).
In th�s short art�cle I only want to g�ve you a br�ef glance of what STACK �s about. If you are 

�nterested, feel free to consult the l�nks at the bottom of th�s text, or contact me d�rectly.
What �s STACK? 
STACK �s the world-lead�ng open-source automat�c assessment system for mathemat�cs and 

STEM. It �s ava�lable for Moodle, ILIAS and as an �ntegrat�on �nto other systems through LTI.
The ma�n features of STACK are the follow�ng:
• Students type �n mathemat�cal express�ons and are not restr�cted to mult�ple cho�ce (MCQ).
• Answers are graded based on mathemat�cal propert�es.
• Answers are val�dated before they are marked, so students are not penal�zed for poor 

programm�ng sk�lls.
• STACK can generate random quest�ons, so students are shown d�fferent var�ants of quest�ons, 

and can repeat qu�zzes w�th new var�ants.
• Students are g�ven feedback that refers to the�r spec�f�c answer and m�stake, as �f marked 

byhand. Th�s �s done us�ng the so-called Potent�al Response Trees (PRTs). The potent�al response 
tree �s the algor�thm wh�ch establ�shes the mathemat�cal propert�es of the student’s answer and 
ass�gns outcomes. A potent�al response tree (techn�cally an acycl�c d�rected graph) cons�sts of an 
arb�trary number of l�nked nodes. In each node two express�ons are compared us�ng a spec�f�ed 
answer test, and the result �s e�ther true or false. A correspond�ng branch of the tree can do each 
of the follow�ng:
–Adjust the score, (e.g., ass�gn a value, add or subtract a value).
–Add wr�tten feedback spec�f�cally for the student.
–Nom�nate the next node or end the process.

Some examples
F�gure 2 shows an example about the product rule for d�fferent�at�on – the quest�on �s �n 

German, but I am sure you all understand. The student has to determ�ne the der�vat�ve of the 
product at a g�ven po�nt:

F�gure 2: A typ�cal STACK quest�on
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F�gure 4: A typ�cal wrong answer and �ts spec�f�c and general feedback

The code of th�s quest�on �s fa�rly easy and can be seen �n F�gure 3; the values of the funct�ons 
and the der�vat�ves vary from 0 to 9 and are randomly chosen, so that a student can repeat the 
quest�on when �t’s wrong.

F�gure 4 shows a typ�cal student answer, a well-known m�sconcept�on, namely the der�vat�ve of 
the product �s the product of the der�vat�ves (w�shful th�nk�ng). As I, as a lecturer, am aware of 
th�s problem, I have programmed spec�f�c feedback for any student that makes th�s m�stake. So 
not only does the program tell the student the�r answer �s wrong and shows a full worked 
solut�on, but �t also addresses th�s part�cular m�stake and expla�ns why �t does not work.

F�gure 3: STACK code of the above quest�on
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Beh�nd th�s quest�on �s a so-called PRT, see F�gure 5. The student’s answer moves down th�s 
b�nary dec�s�on tree and undergoes a test at every node. In th�s case e.g., �t �s compared w�th the 
product of the der�vat�ves and �f they agree, the relevant feedback w�ll be g�ven.
At the ETH we use STACK quest�ons both �n format�ve and �n summat�ve assessment. We have 
created a large database of quest�ons, from wh�ch we can pull the quest�ons that we need for our 
weekly qu�zzes and �n th�s way the students can pract�ce as much as they want and get relevant 
feedback when they make m�stakes. A couple of lecturers work together on these databases and 
�n th�s way we jo�n forces to create a large collect�on of h�gh qual�ty quest�ons w�th good 
feedback. 
We also run bonus quest�ons (that count towards the f�nal grade) and 
actual exams �n th�s system. The random�zat�on helps us to avo�d 
cheat�ng. The PRTs allow us to g�ve part�al cred�t for common 
m�stakes that we know �n advance or wh�ch we real�ze after an exam 
and can then st�ll program.
For me STACK has opened opportun�t�es that I have been th�nk�ng 
and dream�ng about for many years. It �s not so easy at the beg�nn�ng, 
the programm�ng �s sl�ghtly non-tr�v�al, but not �mposs�ble, and 
espec�ally �f the work �s done as a team, �t’s actually a lot of fun.
 

F�gure 5: A typ�cal PRT

L�nks:
STACK  Homepage            
ETH STACK Homepage    :https://math.ethz.ch/mathemat�k-und-ausb�ldung/e-learn�ng/stack.html 
Interv�ew about the use of STACK at the ETH   :  

 https://ethz.ch/en/news-and-events/eth-news/news/2023/09/eth-zur�ch-employ-
 computers-as-supplementary-maths-tutors.html

Follow us on Facebook and Instagram www.instagram.com/aksf_org http://facebook.com/aksf.org

: https://stack-assessment.org/  



-12-

The �mpact of Kangaroo 
numbers �n Braz�l

L e o n a r d o  C a v a l c a n t e

   The Math Kangaroo Compet�t�on celebrated 
�ts 15th year �n Braz�l �n 2023. Throughout th�s 
journey, I have seen an �ncreas�ng number of 
students, teachers, fam�l�es, and schools 
approach�ng the compet�t�on somehow and 
transform�ng us �nto a b�g commun�ty �n Braz�l.

   2019 was my f�rst Kangaroo year and s�nce 
then I have not�ced how hard everyone at ASKF 
has worked to �mprove mathemat�cs learn�ng 
and present �t �n a way that resonates w�th 
students’ da�ly act�v�t�es - espec�ally through 
the problems we propose every year.

   Follow�ng up on th�s work has been amaz�ng 
both �n the Internat�onal Commun�ty and �n 
Braz�l. Also, see�ng how many l�ves we can 
�mpact as well as the growth of Kangaroo �n my 
country throughout the years st�ll makes me feel 
aston�shed.

   I remember �n 2021 when I learned that almost 
400k Braz�l�an students were solv�ng our tests. 
At that t�me, �t represented a b�g
number for the country, espec�ally after the f�rst 
year of the pandem�c, and made our whole team 
proud. F�nally, th�s number made Braz�l rank 
f�rst globally among AKSF member countr�es - 
I could not be prouder of be�ng part of 
Kangaroo.
The contest kept grow�ng - �n 2022 the number 
of students was over 700k and reached nearly 1 
m�ll�on last year. It has been grow�ng 
organ�cally at a rate of about 30% per year, 
wh�ch comes to show we have ach�eved 

Brazilian Math Kangaroo Team

�mportant results �n the Braz�l�an educat�on 
env�ronment. For me �t �s not more than just 
numbers, but a s�gn that we can �ncreas�ngly 
�mprove the educat�onal real�ty of our commun�ty 
and let teachers and students know they are not 
alone.
 Our latest nat�onal �nd�ces shows that 95% of 
our students from publ�c schools (wh�ch
are the major�ty �n Braz�l) f�n�sh h�gh school 
w�thout the expected math knowledge.
Furthermore, only 5% of students �n the last year 
of h�gh school can solve probab�l�ty and
tr�gonometry problems. The follow�ng art�cle 
deta�ls th�s data further:

https://exame.com/bras�l/95-dos-alunos-saem-d
o-ens�no-med�o-sem-conhec�mento-
adequado-em-matemat�ca/

l eonardo .cava lcante@upmat .com.br



 On the other hand, Braz�l has celebrated 
great overall placements �n �mportant
compet�t�ons, such as the Internat�onal 
Mathemat�cal Olymp�ad (IMO) - 16th place 
�n 2023, w�th 6 medals �nclud�ng a gold one - 
a F�elds medal, and the development of 
cutt�ng-edge research �n mathemat�cs.
How can we analyse such contrad�ct�ons? 
And why are they happen�ng? Among many
factors, one must cons�der some �ssues faced 
by pr�mary and secondary schools: Braz�l 
lacks publ�c pol�c�es to �mprove teach�ng 
qual�ty, espec�ally mathemat�cs; the Braz�l�an 
math curr�culum �s too extens�ve �n terms of 
content and not su�table for the school 
calendar; teachers suffer from the tra�n�ng 
�ssue s�nce graduat�on; mathemat�cs has been 
worked �n an uncreat�ve way.
  In th�s scenar�o, I bel�eve knowledge 
compet�t�ons are among the most effect�ve 
�n�t�at�ves to �mprove bas�c educat�on 
teach�ng and learn�ng, as well as one of the 
most su�table �n Braz�l cons�der�ng not
only the d�vers�ty of schools �n our country, 
but also the nature of the Kangaroo tests.   
 Kangaroo, for example, reaches every 
Braz�l�an state, both publ�c and pr�vate 
schools, �n b�g c�t�es and the countrys�de - �t 
�s the largest �nternat�onal math compet�t�on 
�n the country. Add�t�onally, the problems �n 
the tests are su�table for all of our students.
 Through many d�scuss�ons w�th our team 
and our commun�ty �n Braz�l, I have been 
more and more surpr�sed w�th the great 
capac�ty of Kangaroo to democrat�se 
mathemat�cs, and th�s �s not�ceable both �n 
the students - who often ask the�r schools to 
reg�ster for the compet�t�on - and �n the 
teachers - who enthus�ast�cally promote the 
compet�t�on and do everyth�ng they can to 
apply �t w�th�n the�r schools.
 The Kangaroo quest�ons can be descr�bed as 
format�ve and the large major�ty of them
have mult�ple entry po�nts,so they are 
access�ble to all students. At the same 
t�me,they can also be solved at h�gher levels. 

Because of th�s r�chness we rece�ved a lot of 
requests from teachers and schools for mater�als 
to help them work on these k�nds of act�v�t�es 
w�th the�r students.
W�th that �n m�nd, our team started prov�d�ng 
Kangaroo lesson plans on our webs�te.
Also, last year we launched “Canguru 
Exper�ence”, a platform for teachers w�th 
Kangaroo content for the classroom - lesson 
plans, workshop scr�pts, cont�nu�ng educat�on, 
and more. From 2024 onwards, we are 
structur�ng the platform �nto tracks su�table to 
the ma�n needs of Braz�l�an schools.
Through surveys w�th�n our commun�ty, we 
learned that 94% of schools bel�eve Kangaroo 
�s very effect�ve �n engag�ng students,
87% of them have not�ced an effect�ve 
engagement and learn�ng growth �n students’ 
learn�ng, and 67% of the teachers who used our 
problems �n the classroom felt more st�mulated 
and apprec�ated.
Kangaroo has proven to be a yearlong �n�t�at�ve 
�n Braz�l and, for students, a v�brat�on 
celebrat�on of mathemat�cs. Our goal �s to
help as many teachers as poss�ble to 
re�nv�gorate the school env�ronment w�th the 
problems of the contest throughout the school
year and to approach math contents creat�vely 
and safely.

F�nally, I would l�ke to share w�th you a 
test�mony that warmed our hearts. The report
comes from Marlon, a publ�c-school student 
from R�o de Jane�ro suburb: "My name �s 
Marlon Fagundes Pere�ra Jun�or. I am 19 years 
old, and I have part�c�pated �n Kangaroo 
Compet�t�on s�nce 2017, w�nn�ng 4 gold medals 
and 1 s�lver medal. I would l�ke to share that I 
have been approved to study �n the USA on a 
100% scholarsh�p (...) I am go�ng to study a 
double major �n mathemat�cs and computer 
sc�ence. Kangaroo represents part of my 
journey, and these results were part of my 
appl�cat�on. I grew up �n a favela �n R�o de 
Jane�ro, and your work helped open th�s 
prec�ous opportun�ty for me. 

-13-



So, I would l�ke to g�ve you my report and my s�ncere thank you!".
Th�s f�lls us w�th a lot of sat�sfact�on because we have seen �t �s poss�ble to change the l�ves of 
ch�ldren and teenagers through educat�on and that Kangaroo �s an �mportant partner �n th�s journey. 
We are not alone. We are a commun�ty w�th more than 100 countr�es that has grown and reached 
greater numbers worldw�de, and I know we w�ll never stop empower�ng people through math.

  In the name of the Braz�l�an team, I also would l�ke to say Braz�l �s look�ng forward to
welcom�ng our ent�re commun�ty to Santos th�s year. The XXXII Annual Meet�ng means for us
the opportun�ty to celebrate on Braz�l�an so�l the �mpact of the work of AKSF on so many
students and teachers' l�ves �n our country.

 See you all soon!  

Leonardo Cavalcante

Braz�l�an Math Kangaroo Team
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The purpose of th�s column �s to d�scuss, per�od�cally, 
proverb�al phrases from ph�losophy, l�terature or h�story 
that are relevant to Mathemat�cs. In each case, we explore 
the or�g�n, mean�ng, and use of max�ms wh�ch 
mathemat�c�ans and �ntellectuals often l�ke to refer to.

Scr�pta Manent

Arch�medean problem

Arch�medes (287-212 BC) was 
undoubtedly the greatest mathemat�c�an of 
Greek ant�qu�ty and certa�nly one of the 
most �nfluent�al of all t�mes. H�s 
contr�but�ons to Mathemat�cs were 
p�oneer�ng, deep and var�ed. For example, 
he dev�sed �ngen�ous methods that are 
precursors of the Integral Calculus of 
Le�bn�z and Newton, wh�ch he appl�ed to 
determ�ne the areas and volumes of var�ous 
shapes such as the sphere, the parabolo�d 
of revolut�on and the sp�ral. He also dealt 
w�th Mechan�cs, Hydrostat�cs and 
Astronomy where he made notable 
contr�but�ons. Although some of h�s works 
have not surv�ved, fortunately, the most 
�mportant ones do surv�ve e�ther �n the 
or�g�nal Greek (namely Measurement of a 
C�rcle, The Sand Reckoner, On the 
Equ�l�br�um of Planes, Quadrature of the 
Parabola, On the Sphere and Cyl�nder, On 
Sp�rals, On Cono�ds and Sphero�ds, On 
Float�ng Bod�es, Ostomach�on, The 
Method of Mechan�cal Theorems) or �n 
later Arab�c translat�ons (Book of Lemmas 
etc). 
We shall not elaborate on h�s contr�but�ons 

here. Instead, we shall only be concerned 
w�th the h�story and �nterpretat�on of the 
proverb�al phrase "Arch�medean problem" 
that has been used s�nce ant�qu�ty �n Greek 
and Lat�n l�terary texts, not necessar�ly 
mathemat�cal, as a metaphor for a 
part�cularly complex problem.
 The earl�est ment�on of the phrase �s �n 
Lat�n and �s due to the great Roman 
scholar, ph�losopher, author, statesman and 
lawyer Marcus Tull�us C�cero (106-43 
BC), whose �nfluence on Lat�n language 
and l�terature was �mmense. C�cero 
rece�ved part of h�s educat�on �n Greece 
�tself, wh�ch was at that t�me a prov�nce of 
the Roman Emp�re, and was well 
acqua�nted w�th the Greek language and 
Ph�losopy.
 In two letters to h�s l�felong fr�end T�tus 
Pompon�us Att�cus (110 –  32 BC), C�cero 
used the express�on "Arch�medean 
problem" to descr�be d�ff�cult or �ntr�cate 
s�tuat�ons. The letters were wr�tten �n Lat�n 
but the phrase "Arch�medean problem" �s 
quoted �n Greek. The two occas�ons, �n 
translat�on, are: "The encom�um to Cato 
wh�ch �s expected of you �s nevertheless a 

M i c h a e l  L a m b r o u

l a m b r o u @ u o c . g r               
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truly Arch�medean problem" and "The 
Arch�medean problem wh�ch I ass�gned you 
to solve, and wh�ch prev�ously worr�ed me, 
has now been resolved."

But where d�d the phrase “Arch�medean 
problem” ga�n �ts reputat�on from? 

It �s known, and we shall see examples, that 
Arch�medes used to send letters from h�s 
hometown Syracuse to the mathemat�c�ans 
of Alexandr�a, where he had stud�ed �n h�s 
youth (he was a student of the students of 
Eucl�d). Some of these letters conta�ned the 
enunc�at�ons of h�s new, unpubl�shed, 
theorems but they were not accompan�ed by 
the�r proofs. The reason was that he wanted 
to g�ve the mathemat�c�ans of Alexandr�a, 
wh�ch was the centre of Greek Mathemat�cs 
at the t�me, the opportun�ty to �nvest�gate 
them on the�r own before supply�ng, at a later 
date, h�s latest manuscr�pt wh�ch conta�ned 
the proofs. For example, �n the preface to h�s 
book “On Sp�rals" he wr�tes to h�s fr�end 
the mathemat�c�an Dos�theos, referr�ng to an 
earl�er letter he had sent to Conon, who had 
�n the meant�me deceased, the follow�ng, 
wh�ch I translate from the or�g�nal Greek 

"The statements of theorems I sent to Conon, 
for wh�ch you always urged me to wr�te the 
proofs [...] I am now send�ng these proofs to 
you, after wr�t�ng them �n the present book. 
But don't be surpr�sed that �t took me such a 
long t�me to publ�sh the�r proofs because the 
follow�ng happened: I f�rst wanted to show 
them to those �nvolved �n Mathemat�cs who 
w�shed to �nvest�gate them on the�r own”. 
S�m�larly, �n the �n�t�al paragraph of h�s 
then-new book “On the Sphere and 
Cyl�nder II”, sent to D�s�theos, Arch�medes 
wrote the phrase "prev�ously you asked me 

to send you the proofs of the problems 
whose statements I have earl�er sent to 

The problems that Arch�medes posed �n h�s 
letters were d�ff�cult and �n any case a 
challenge even to the f�rst-rate 
Mathemat�c�ans of Alexandr�a. An 
exam�nat�on of those that have surv�ved t�ll 
now, and there are several, conv�nces us of 
th�s. After all, he often ment�ons �n h�s 
books that no one seemed to have solved 
the problems he had sent some t�me earl�er. 
In h�s own words �n "On Sp�rals", just 
before wr�t�ng the proofs of h�s new results, 
he states "[...] s�nce many years have passed 
and I have not been �nformed that anyone 
has solved the problems, I w�sh to expla�n 
each one to you [...]"

For the solut�on to Arch�medes' problems, 
�t was not enough for h�s contemporary 
mathemat�c�ans to s�mply f�nd clever 
arguments to deal w�th them. To tackle 
them one had to f�nd paths that used deep 
�deas unknown at that t�me, but only known 
to the great master h�mself. For example, 
f�nd�ng the surface area of a sphere w�th 
wh�ch Arch�medes challenged the 
mathemat�c�ans of Alexandr�a, enta�led 
d�scover�ng techn�ques that belong to the 
then unknown Integral Calculus. Namely, 
tak�ng the l�berty of us�ng an anachron�sm, 
let me ment�on that �n modern language and 
notat�on, h�s method was effect�vely an 
�ngen�ous geometr�c calculat�on for f�nd�ng 
the �ntegral of s�n(x) us�ng R�emann sums! 
Th�s was well ahead of h�s t�me.  

Occas�onally the problems of Arch�medes 
also conta�ned del�berate traps. We shall 
look at two examples.

Conon..."

text:
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a) In one of h�s letters Arch�medes sets 
the problem of prov�ng that the area of 
the spher�cal zone between two parallel 
planes that �ntersect a sphere �s 
proport�onal to the square of the w�dth of 
the zone. Correct? Can the reader prove 
th�s on h�s own, even us�ng �ntegrals? 

Of course not, because the correct 
theorem �s counter�ntu�t�ve stat�ng that 
the area �n quest�on �s proport�onal to the 
w�dth of the zone and not to the square 
of the w�dth, as erroneously stated! 
Arch�medes knew th�s but, as he wr�tes, 
for some theorems he purposely d�d not 
formulate the correct statement �n h�s 
f�rst letter because some people �n 
Alexandr�a had the bad hab�t of steal�ng 
h�s theorems, say�ng that they themselves 
had d�scovered them �n the past. Th�s 
way he caught them red-handed. 

He character�st�cally wr�tes �n one of h�s 
books, when he later sent the proofs of 
the statements he had announced �n h�s 
prev�ous letter, that "[...] because �t so 
happened that I have added here �ncorrect 
statements of two of my theorems, so that 
those who cla�m to have found them all, 
but w�thout present�ng any proof, are 
exposed as hav�ng d�scovered the 

b) There �s yet another type of tr�ckery 
that Arch�medes �ncorporated �nto h�s 
problems. An example of �t appears �n a 
Greek manuscr�pt d�scovered �n 1773 by 
the ph�losopher and dramat�st Gotthold 
Ephra�m Less�ng �n the remarkable 
B�bl�otheca Augusta at Wolfenbüttel, �n 
Germany. It conta�ns the so-called 
problema bov�num or Cattle problem 

of Arch�medes �n the form of a beaut�ful 
poem of 44 l�nes. Th�s was sent �n a letter by 
Arch�medes to h�s fr�end Eratosthenes and 
the Alexandr�an Mathemat�c�ans, 
challeng�ng them for �ts solut�on. 

The problem asks to f�nd the number of oxen 
and cows of var�ous colours �n a herd, g�ven 
some s�mple numer�cal �nterrelat�ons. It 
leads to a system of 8 equat�ons w�th 8 
unknowns, 7 of wh�ch are l�near and the 8th 
�s a Pell equat�on (wh�ch �s a quadrat�c). 
Noth�ng seems eas�er, yet �n the last verses 
of the poem Arch�medes says "�f you 
succeed �n express�ng all the numbers of the 
sought magn�tudes, go boast�ng that you 
have emerged v�ctor�ous know�ng that you 
have been judged as be�ng perfect �n th�s 
k�nd of w�sdom (�.e. sk�ll w�th numbers)". 

Th�s last verse seems provocat�ve. Although 
an exper�enced mathemat�c�an can eas�ly 
comp�le the requ�red system of equat�ons 
and �n pr�nc�ple would not have any 
d�ff�culty �n solv�ng them, �t seems as �f 
Arch�medes was say�ng that the solver 
would not succeed. What �s the catch? 
Where �s the trap that Arch�medes set for the 
unsuspect�ng would-be solver?   

The answer �s that Arch�medes has 
masterfully chosen the data of the problem 
so that the answer �s such a large number that 
�t �s �mposs�ble to wr�te �t down �n full. 
Indeed, �t was only �n 1965 and w�th the use 
of powerful computers that �t became 
poss�ble to record the full answer on paper. It 
turns out that the number of bulls and cows 
cons�sts of 206544 d�g�ts, wh�ch means that 
our ent�re solar system �s too small to 
accommodate  them.
Such �s the story of the phrase 

�mposs�ble". 

them.
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“Arch�medean problem”, wh�ch was used �n l�terary texts as a metaphor for a complex 
s�tuat�on that needed attent�on. It reflects the hab�t of the great mathemat�c�an to pose 
next-to-�mposs�ble problems w�th wh�ch he challenged h�s contemporar�es.
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F�nd�ngs from the survey of the members of the 
Assoc�at�on Kangourou sans Front�ères
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A survey was conducted of the Kangaroo membersh�p �n 2023. The survey of the AKSF 
 membersh�p saw responses from almost 60 countr�es, w�th all reg�ons be�ng well represented.

We know that there are large d�fferences between reg�ons, and the f�nd�ngs should not be seen as 
prescr�pt�ons: these responses reflect local c�rcumstances �nclud�ng th�ngs l�ke the qual�ty of the 
postal serv�ces, �nternet access, poverty levels and th�ngs l�ke access to pr�nt�ng resources (paper 
and pr�nters) wh�ch var�es greatly.

It was encourag�ng to see that �n answer to the quest�on regard�ng mot�vat�on where we offered the 
follow�ng �deas
help�ng to develop a love of mathemat�cs amongst learners
• show�ng learners that mathemat�cs can be fun
• show�ng learners that mathemat�cs can be useful
• help�ng to st�mulate problem solv�ng sk�lls
the most common comment was along the l�nes of “All of the above!”
 We present 10 noteworthy f�nd�ngs:
The respondents bel�eve AKSF w�ll have 10 m�ll�on part�c�pants �n 2030. Th�s means doubl�ng 

over the next 7 years. Much of that growth �s currently ant�c�pated to come from Braz�l.
 The Braz�l�ans see the�r part�c�pat�on rates r�s�ng to 5 m�ll�on by 2030. 
The�r rap�d growth �n recent years w�ll be due to a comb�nat�on of factors: 
• they use many market�ng channels
• they charge a school a f�xed pr�ce to part�c�pate (rather than an �nd�v�dual) so that once a school 

s�gns up, they are not d�s�ncent�v�zed narrow�ng the f�eld of part�c�pants)
• they offer d�fferent�ated offer�ngs (eg w�th or w�thout tra�n�ng mater�al) and 
• they charge for medals separately to keep the base pr�ce low.
 Many have plans for the future rang�ng from add�ng a d�g�tal ed�t�on, offer�ng more languages, 

offer�ng more preparat�on and pract�ce funct�onal�ty, and do�ng more market�ng.
In terms of d�ff�culty, most don’t amend the papers leav�ng them unchanged (75%) although 20% 

make the papers eas�er and 5% make the papers harder. Th�s may be because many don’t know that 
the papers can be amended, or that the d�ff�culty level can be changed. W�th that sa�d, the papers 
may be at the r�ght level for the current aud�ence.
Many countr�es were �nterested �n runn�ng a second round w�th 1 �n 5 already do�ng so, and a th�rd 

want�ng to do so �n future. Th�s may be a way to make the event more access�ble, say w�th eas�er 
quest�ons be�ng used �n the f�rst round, and harder quest�ons be�ng saved for a second round. Th�s 
would be a s�gn�f�cant change, and hard to roll out globally as an add�t�onal round would mean 
add�t�onal effort and expense, but...
Many organ�sers (60%) already run more than one event over the year (not always maths related), 
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related), and many (two th�rds) are �nterested �n runn�ng add�t�onal events
   About 40% of countr�es only run the�r event on paper (w�th most post�ng the papers although 
many ema�l the papers to the teachers), just under 10% only run the event onl�ne and more than half 
of the respondents run the event both onl�ne and on paper.
Th�s �mpacts many th�ngs from the cost (and entry fee requ�red to cover costs) to the number of 

languages that can be made ava�lable and whether or not mark�ng �s automat�c, and whether 
qual�f�cat�on for a second round could be eas�ly fac�l�tated by automated mark�ng and reuse of the 
same platform. 
   When the event was f�rst held and the resource character�st�cs of the country seem to determ�ne 

the approach. For example, when look�ng at the respondents by when they f�rst held the event:
3 of the f�rst 10 to part�c�pate (1994-6) part�c�pate both onl�ne and offl�ne, w�th 7 out of 10 offer�ng 

e�ther an ema�l or paper post�ng opt�ons and 
only 1 out of the last 10 to jo�n (2022-3) offer only a paper based part�c�pat�on opt�on
A case can be made that onl�ne part�c�pat�on �s more v�able for older learners w�th teenagers be�ng 

more l�kely to have dev�ces (e.g. tablets and smartphones).
 Half of the respondents d�str�bute deta�led solut�ons, although a th�rd share an answer key w�th a 
non-tr�v�al number not shar�ng solut�ons. The solut�ons are shared �n d�fferent ways, w�th some 
mak�ng the solut�ons ava�lable onl�ne after the event, w�th some publ�sh�ng books w�th deta�led 
solut�ons and related �nsp�r�ng content.
Almost everyone offered access to past papers as tra�n�ng mater�al. 
Cheat�ng �s seen as a r�sk by many. Inv�g�lat�on by teachers �s w�despread, and some use 

central�zed venues or run the event at the same t�me (not just on the same day). When solut�ons are 
shared �s also a factor, w�th many do�ng so after the test w�ndow.
Many countr�es offer learners a way to part�c�pate �n mult�ple languages, �nclud�ng French, 

German, Russ�an and Span�sh.
1 �n 4 respondents �nd�cated that they are �nterested �n lett�ng learners part�c�pate �n pa�rs.
There �s a large var�at�on �n what the event organ�sers charge and offer learners. Some offer pr�zes, 

cert�f�cates, medals, toys, tra�n�ng mater�al, books, pr�nted papers etc… Cert�f�cates could be e�ther 
d�g�tal or phys�cal, and �n some cases they were personal�sed and were only sent to those ach�ev�ng 
a certa�n score.
The pr�ces seem to reflect the cost of the underly�ng offer�ng wh�ch var�es by country, w�th many 

who are runn�ng onl�ne events (or rece�v�ng state fund�ng or sponsorsh�p) able to have free 
part�c�pat�on: more than a quarter charge noth�ng, a th�rd charge €1 or less and the med�an entry 
pr�ce was €2.50. Of those that collected fees, the most common payment collect�on methods were 
bank transfers/ETFs and cred�t/deb�t cards. It was most common for schools to collect the entry 
fees per learner, although just under 10% charge a fee per school (�ndependent of the number of 
learners)
.

Follow us on Facebook and Instagram www.instagram.com/aksf_org http://facebook.com/aksf.org
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Greg Becker

Part�c�pat�on fees vary greatly, but so do the offer�ngs
Event organ�sers promote the�r event �n many d�fferent ways, and at t�mes th�s w�ll reflect 

local cond�t�ons (e.g. pr�vacy pol�c�es and whether learners can be contacted d�rectly). Th�s 
table ranks the avenues by our est�mate of the �mportance of the d�fferent avenues, w�th a 
webs�te, soc�al med�a and ema�l�ng teachers and learners be�ng regarded as the most 
�mportant.

Many use many platforms to market the�r event
It should be noted that the results are skewed towards the act�ve members, and away from the 

�nact�ve members whose d�ff�cult�es may not be adequately reflected by th�s survey. 
We w�ll look to publ�sh more deta�led f�nd�ngs and analys�s �n a journal �n 2024, and to run a 

follow-up survey (hopefully �n 2025) �dent�fy�ng trends. We w�ll aga�n �dent�fy and share best 
pract�ce and th�nk�ng so that global part�c�pat�on can be �ncreased.
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S e p i d e h  C h a m a n a r a

I r a n  M a t h  K a n g a r o o

The �nteract�ve league �s a problem-solv�ng 
challenge for elementary school students. Th�s 
league �s held onl�ne �n Iran, for four days, �n 
the days before or after the Kangaroo match �n 
Apr�l. In th�s league, students solve about 10 
problems -2 or 3 problems every day-. These 
problems are selected from Kangaroo 2016 to 
2020.
Why and how �nteract�ve?
Elementary school students enjoy hands-on 

act�v�t�es more than pen and paper. In case to 
g�ve students the chance to enjoy solv�ng math 
problems, we thought to rebu�ld some of the 
problems of the prev�ous years of the 
Kangaroo match, wh�ch could be converted 
�nto one of the �nteract�ve fac�l�t�es of the 
“Bebras" Platform. So students can solve 
some problems by dragg�ng and dropp�ng the 
answers, or by cl�ck�ng on p�ctures, and so on, 
and enjoy do�ng so.
To generate th�s league, the follow�ng steps 

were made: 
1- F�rst of all, I should have known var�ous 

�nteract�ve types of problems �n Bebras and I 
had to get acqua�nted w�th all k�nds of 
fac�l�t�es �n that platform. These are: 
• Maze: the problem �s solved by a ser�es of 

arrows or commands. 
• Puzzle: the problem can be solved by drag 

and drop.
• Imap: by cl�ck�ng, the case (for example, 

the color) w�ll change. It has more than two 
cases.
• Btn: by cl�ck�ng, the case (for example, the 

color) w�ll change. It has only two cases.
Short response: the answer to the problem �s 

wr�tten �n a box.

2- Then, I rev�ewed all the problems of the 
Pre-ecol�er, Ecol�er, and Benjam�n groups from 
2016 to 2020. By do�ng so, I found common 
contexts between problems. Bes�des I real�zed the 
problems that could be restored �n one of the 
var�ous types of �nteract�ve forms. 
3- Accord�ng to the common contexts that I had 

seen on the problems of each age group, I chose 
these contexts from f�rst to s�xth grade �n 
elementary school: 
• The adventures of the garden of fr�endsh�p and 

the�r loved ladybugs and butterfl�es and other 
�nsects.
• Bees and butterfl�es and other �nsects.
 • A hypothet�cal house and the courtyard and 

d�fferent rooms of �t.
 • A hypothet�cal land of toys.
• A mag�c Garden and an�mals �n �t,
 • A K�tchen and ed�ble.
4- For each grade, I chose about 10 to 12 

problems. The problems were usually chosen 
from kangaroo 2016 to 2020, but there are few 
problems from other years. I chose the problems 
�n such an arrangement �n wh�ch the students 
could see a story �n them. So a sl�ght change �n 
the characters or descr�pt�on of some problems 
(to match the selected context for that grade) was 
done: redes�gn�ng some problems w�thout any 
change �n the�r mathemat�cal nature.
5- After that, the techn�cal work phase began. 

The graph�cs of problems were changed by a 
graph�c des�gner. Then each problem was 
converted �nto an �nteract�ve problem. So, the set 
of problems �n each grade was made. You can see 
some examples below:

Interact�ve League,
An Exper�ence �n Iran
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P�cture 1. The or�g�nal vers�on of problem: 
PreEcol�er, 6-2018

P�cture 1-a. Redes�gned Puzzle vers�on of 
problem for grade 1. Students answer th�s 
problem by drag�ng the selected ladyb�rd and 
dropp�ng �t on the flower. You can see the 
trace of the computer mouse �n the p�cture. 

P�cture 1-b. The answer of the problem.

P�cture 2. The or�g�nal vers�on of 
problem: PreEcol�er, 12-2020

P�cture 2-a. Redes�gned Puzzle vers�on of 
problem for grade 1. Students answer th�s 
problem by drag�ng the selected number 
and dropp�ng �t on the pettal wh�ch �s 
h�dden by the ladyb�rd. 

P�cture 2-b. The answer of the problem.

H�nt:
The follow�ng numbers are used 

�n the problems 
and they are wr�tten �n pers�an 
numer�c.
  =1   =2    =3    =4    =5     =6
  =7    =8     =9       =10     =25
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P�cture 5. The or�g�nal vers�on of problem: 
PreEcol�er, 17-2020

P�cture 5-a. Redes�gned Puzzle vers�on of 
problem for grade 1. Students answer th�s 
problem by drag�ng the selected ladyb�rd and 
dropp�ng �t on the coorect square of table.

P�cture 5-b. The answer of problem. You can 
see the trace of the computer mouse �n the 
p�cture.

P�cture 4. The or�g�nal vers�on of problem: 
PreEcol�er, 22-2016

P�cture 4-a. Redes�gned Puzzle vers�on of 
problem for grade 1. Students answer th�s 
problem by drag�ng the selected ladyb�rd and 
dropp�ng �t on the correspond�ng flower.

P�cture 4-b. The answer of the problem.

P�cture 3. The redes�gned Puzzle vers�on of 
preEcol�er, 20-2005, �n Pers�an.
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P�cture 5. The or�g�nal vers�on of problem: 
PreEcol�er, 22-2019

P�cture 6-a. Redes�gned Imap vers�on of the 
problem for grade 1. Students answer th�s 
problem by kl�ck�ng on each squre and 
chang�ng �ts color by the �nstruct�ons of the 
problem.

P�cture 6-b. Student changes all red squres to 
wh�te. And now, he/she �s chang�ng orange 
squres to red.

P�cture 5. The or�g�nal vers�on of problem: 
PreEcol�er, 11-2022

P�ctures 7-a & 7-b. Redes�gned Btn vers�on 
of problem for grade 1. Some d�resct�on 
arrows are shown. Students must solve th�s 
problem by kl�ck�ng on each empty square 
and select�ng the correct arrow.

P�cture 7-c. Student �s select�ng the correct 
d�rect�on arrow for each square.
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To change some problems �nto �nteract�ve one, 
there was some comb�nator�cs needed. For 
example, the problem �n p�cture (3), has 

                          

Sep�deh Chamanara

P�cture 8. The or�g�nal vers�on of problem: 
PreEcol�er, 3-2020

P�cture 8-a. Redes�gned Puzzle vers�on of 
problem for grade 2. Students answer th�s 
problem by dragg�ng the p�eces of p�cture and 
dropp�ng each of them on the correct place.

P�cture 8-b. Student �s solv�ng the problem. 
You can see the trace of the computer mouse 
�n the p�cture..

( (( (3
2

3
1

= 9                        correct cases that must be g�ven 

to system to check the correctness of students’ 

answers.

Th�s redes�gn exper�ence was very enjoyable 

for me and I l�ved w�th kangaroo problems 

dur�ng these days when I was �nvolved �n do�ng 

th�s project.
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Thursday,
March 21, 2024

Happy 
Math Kangaroo Day 

for all


