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Word from the organizers 
 
Summer School of Science is a unique place where like-minded individuals of all 
ages get together to share their enthusiasm for knowledge and discovery. Talented 
and highly motivated students, often neglected in their regular school environments, 
are presented with personal challenges that build self-confidence and encourage 
them to "think big". In an open and informal atmosphere, students and their mentors 
from all over the world work in teams and exchange ideas freely. Together they find 
inspiration and courage to achieve more once they are back in their home 
environments. They form long-lasting relationships that not only help their individual 
careers, but also promote international and intercultural understanding. Our creative 
mentors, devoted to scientific and personal excellence, teach through passion. They 
use personalized approach to every student, making sure everyone has the best 
experience possible. 
 
Beyond popularization of science, we aim to create a global network of high school 
students, young scientists and social entrepreneurs who are committed to building 
knowledge-based societies. We see Summer School of Science as a platform for 
future growth. In our community, every generation takes care of the younger one, 
ensuring survival of our volunteer-based project. Former school participants often 
become mentors themselves and stay involved by supporting the school in various 
ways. We encourage and nurture leadership skills by providing young people with 
challenges of project design, mentoring and organizing events. By bringing together 
young leaders of different nationalities, we hope to provide a model for similar 
projects in other countries. 
 
 
 
Martina Mijušković                      Branimir Lukić                           Matija Piškorec                                      
 
 
 
 
 
 
Kristina Majsec                             Korado Korlević 
 
 
 
 
 



SUMMER SCHOOL OF SCIENCE 2011 

2 | P a g e  

 

Frequently asked questions 
 
 
What does a typical day at the Summer School of Science look like? 
Depending on the project, you will either stay in the village or go to do terrain work. 
Project work is directed by your mentor. It usually starts at 9 AM and finishes at 6 
PM. Most of the work will be done during the day, but night field trips or lab visits are 
not excluded. Every evening, there is at least one lecture or a workshop attended by 
all the participants together. One day is reserved for the excursion. Except for a short 
break after lunch, don't expect too much free time. 
 
What is it like to be on the Summer School of Science? 
A lot of fun, if you like science. It can also be pretty usefull, if you plan to study 
science at the university. You usually learn basic concepts of science in school - 
about acids in chemistry, about electricity in physics or about genes in biology. This 
is certainly important for your education, but you are missing a critical part - the 
scientific method. How do we ask questions about the phenomena in nature? How do 
we answer them? And how can you be sure about what you've found? The Summer 
School of Science is the place to learn all about it. Since we believe that the best way 
to learn is by example and practice - we'll put you in the position of the scientist. You 
will work on a very specific topic with a project leader and usually two other 
participants. 
 
Do I have to know a lot about the topics in advance? 
At this stage you should not worry weather you know enough science to do it. 
Science is so specialized nowadays that often you have to start from zero. But what 
is important: do you know how to learn? If you can do it in the school, you can 
certainly do it here. In any case, project leader is there to answer all your questions. 
 
What kind of people come to the Summer School of Science? 
The Summer School of Science is a unique place because you can meet other high 
school students with interests in science. You will also meet lots of people who work 
in applied or fundamental sciences. Some of them are your project leaders, others 
are lecturers. Working with some of them you will learn another thing about science - 
it is about people. You have to be able to work in the team, present and share your 
ideas, but in the same time listen and respect the others. And when it comes to 
communication - you will have to practice that as well. You will have several chances 
to present your work and results. 
 
Why is English the official language? 
Because today it is practically official language of science. Most of the scientific 
literature is written in English, and most of the communication at conferences or 
summer schools happens in English. If you choose to study chemistry, biology or 
physics you will have to use textbooks written in English very early. So this is a good 
way to start. Don't worry if your English is not perfect, if you can communicate and 
express you ideas - it is enough! 
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PROJECTS 

Breaking the rules – intrinsically disordered proteins 
Proteins are among the most 
important molecules in living 
organisms: they take part in 
almost every process within 
cells. The majority of proteins 
have a well-defined space 
arrangement of their 
constituting parts – amino 
acids. Throughout the 20th 
century scientists believed that 
a prerequisite for proteins to 
function was their ordered 
structure. However, 10-15 years 
ago a distinct type of proteins 
was defined that defies this 
rule. They are called intrinsically disordered proteins (IDPs). The fact that they carry 
a certain amount of disorder in their structure distinguishes them from most other 
proteins. Disorder is known to help IDPs in carrying out their essential functions. 
However, it doesn’t come without a biological cost: disorder may have a role in the 
development of Alzheimer’s and Parkinson’s, neurodegenerative diseases that affect 
millions of people around the world. 

In this project, we will try to answer some of the crucial questions about IDPs. We will 
use bioinformatics tools to predict the amount of disorder in our proteins. In addition 
to that, we will investigate how the basic characteristics of amino acids affect the 
prediction of disorder. To distinguish between structured proteins and intrinsically 
disordered ones we will use experimental techniques such as different types of 
electrophoresis. Some of the properties of IDPs like resistance to chemical 
denaturation and heat will help us in that process. Finally, by using a computational 
approach through molecular dynamics simulations we will try to conclude what is the 
functional role of disorder in our intrinsically disordered protein. 

Antonija Burčul 
University of Zagreb, Croatia 
 
Antonija is a 2nd year bachelor student of chemistry at the 
University of Zagreb. Her scientific interests include 
biophysics and quantum chemistry. One of her passions is 
the popularisation of science. She is involved in the project 
“Magic in science” which, through interactive workshops, tries 
to show kindergarten children how exciting and fun science is. 
Antonija participated at S3++ 2009 as a high school student. 
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Automatic speech recognition 
"Tea. Earl Gray. Hot." are the words 
captain Jean-Luc Picard would say to 
the replicator in order to get a cup of 
his favourite beverage. It is also a 
good example of automatic speech 
recognition - the process of 
converting spoken human speech to 
text. The idea of being able to talk to 
machines is still as exciting now as it 
was back in the time when SF 
classics such as "2001: A Space 
Odyssey" or "Star Trek" presented it 
in such a vissionary manner. Developed since the 1950s, automatic speech 
recognition is the focus of development in many scientific and industrial institutions all 
around the world. CMU, MIT and Microsoft R&D are the flagship examples with a 
long history in the field. Even after so much research, reaching the perfection of the 
human speech system remains an ideal yet to be achieved on a computer - it is still 
an open problem. The need to recognize many different languages further 
complicates the matter, since every new language with it's specifics requires custom 
approach. But as computational power drastically increases, more complex and 
robust systems can be built, bringing us closer to the image of human-computer 
interaction from the aforementioned fictional works. 

In this project the participants will learn the theory behind modern speech recognition 
systems. The most important part is the "Hidden Markov model" as a representation 
of the speech pipeline and the core of the acoustic model. Additionaly, the language 
model is required, containing linguistic information derived from a large corpus of 
text. To better understand the theory, the participants will implement a concrete 
speech recognition system using the open source CMU Sphinx toolkit. The 
participants will create a speech corpus, train and test the speech recognition model 
on it and meassure the quality of the model's performance using parameters such as 
speed and word error rate (WER). 

Dražen Lučanin 
University of Zagreb, Croatia 
 
Drazen is a fifth year student of computer science at the 
University of Zagreb. His main interests are program 
engineering and topics in the field of computer science, such 
as theoretical study of algorithms and artificial intelligence. 
During his studies and in his free time he took has done many 
different program solutions - from compilers to video-
conferencing clients, using diffrent implementation 
technologies. He is currently studying advanced user 
interfaces and graphical programming. 
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Studying chaos in dripping water 
Does the flap of a butterfly's wings in Brazil 
set off a tornado in Texas? According to the 
chaos theory there is a strong relation 
between these two, at first sight, unrelated 
phenomena. Climate is just one of the 
systems that are subjects of the chaos theory 
study. These systems are, in principle, 
determined by initial conditions, but small 
differences in initial conditions (butterfly flap) 
produce very different outcomes (tornado) for 
chaotic systems (climate), thus making long- 
term prediction (long-term weather forecast) 
impossible in general. Although the study of 
such systems must give up complete 
determinism, use of chaos theory can 
provide us with useful information about the system. Chaos theory emerged as a 
pure theoretical discipline but nowadays it has a wide range of applications from 
ecology to economics. 

A water tap is one of the most ordinary devices, but there is something not so evident 
about it. As it was researched in 1970's inside chaos theory, the dripping tap 
provided an example of a system with dynamics which starts completely predictably, 
and then rapidly becomes unpredictable and chaotic. Dripping tap is therefore an 
excellent model for understanding basic concepts of chaos theory. In this project, we 
will measure time between falling drops in the leaky tap system using lasers and 
electronics, while changing water flow intensity. Our goal will be to examine whether 
there is transition from regular to a chaotic stage of water dripping via doubling of 
time between water drops (bifurcation), which is characteristic of chaotic behavior, 
and to investigate ''chaotic signature'' of the system, known as the strange attractor 
(one of the most famous attractors, Lorenz attractor, is shown on the picture). We will 
also make theoretical analysis of the system before measurement and compare our 
predictions with results. During the project realization participants shall get familiar 
with basic concepts of physical dynamics and chaos theory, as well as with some 
topics of advanced mathematics, methods of experimental physics and data analysis. 

Mateja Boskovic 
University of Belgrade, Serbia 

Mateja is a 2nd year student of theoretical and experimental 
physics at University of Belgrade, Serbia. He is also a student 
– assistant at Astronomy group, Petnica Science Center, 
Serbia. He participatied at the Summer School of Science as a 
high school student in 2009. and as a swapshop leader in 
2010. Mateja is interested in various topics in physics, 
astrophysics and philosophy of science. 
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Modeling tensegrity structures in architecture 
Devised by the great American 
engineer, designer, inventor and 
futurist Buckminster Fuller, tensegrity is 
a concept of physical structure with an 
integrity based on a balance between 
tension and compression components. 
Sometimes called "counter-intuitive 
structures" because their compression 
members (e.g. "sticks") are not 
touching but are connected together 
with tension components (e.g. 
"cables"), they produce extremely light 
and weather resistant structures. Tensegrity systems remain still rather unexplored, 
therefore offering the pioneering chance for inquiry, with applications ranging from 
engineering super-structures and needle-thin antenna towers (new WTC in New 
York) to space-stations of the future. 

In this course participants are going to learn how to use software tools like SketchUp 
and Rhino to create computer models with configurable parameters that can be 
quickly modified, their physical properties evaluated and their actual dimensions 
taken to produce construction drawing for building life-sized prototypes. Participants 
will learn how to evaluate computer models through hand made models. Further, we 
will modify our computer models to explore the limits of our structure both in scale, as 
well as in their physical and constructive properties like structural integrity and 
feasibility on site. We will also explore some other systems of digital modeling and 
methods of digital fabrication for modeling complex free-form geometry using 
NURBS, for which we will use rapid-prototyping techniques with a conventional 
printer for production of actual models. The end goal is to build a larger tensegrity 
structure model that is approximately two to three meters high. The scale of the 
model is going to depend on the tools and the material available, and it will be left to 
the school as an exhibit. 

Luka Piskorec 
ETH Zurich, Switzerland 

Luka studied at the University of Zagreb before working in 
architectural offices in Croatia and Switzerland. He currently 
works on his Master thesis concerning the urban planning for 
Life Sciences campus in Basel on Department of 
Architecture at the ETH Zurich. His professional interests 
include architectural theory and praxis, CAAD, digital 
fabrication, rapid-prototyping, experimental architecture and 
parametrics. Apart from architecture he has diverse interests 
ranging from logic and history of mathematics, to culinary 
theory and American poetry. 
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RESEARCH SWAPSHOPS 

Cryptography - The Art of Hiding Information 
The need for safe information transfer and hiding those from curiosity dates from 
ancient times. Imagine what would happen if someone had access to your 
passwords? When someone could read all your secrets? Cryptography, a scientific 
discipline, has taken this task. Cryptography deals with research of methods for 
sending messages in such a form that only the person whom they are sent to can 
decipher them. During this workshop we will meet with the basic terms of 
cryptography, and the methods of classic cryptography that has been known from 
ancient times. But, the human curiosity couldn’t be satisfied with such development 
of the situation. Therefore, cryptanalysis was created – a scientific discipline that 
researches the ways of reading something that is hidden. In the second part of the 
workshop, we will work with methods for reading coded messages of classic 
cryptography. Finally, we will use everything we discovered about cryptography and 
cryptoanalysis to develop our own cryptographical algorithm. 
 

 
Nikola Adzaga 
University of Zagreb 
 
 
 
 

 

Climate Modeling 
Understanding Earth’s climate means being able to predict the temperature, 
humidity, rainfall, wind and ocean currents throughout the globe. It is fairly easy to 
see why achieving such understanding is important. Our agriculture and well-being 
depend on these factors. However, doing so is not an easy feat - Earth’s climate is 
an extremely complex system that is affected by many parameters (the infamous 
greenhouse effect being one of them), and understanding it requires an equally 
complex computational model. In this project, we will learn about the basic factors 
that determine Earth’s climate. Starting with basic physics, we will try to create a 
mathematical climate model, taking into account our main power source, the Sun, as 
well as other important factors, such as reflection and absorption. Finally, we will 
implement this model using a computer spreadsheet, and use it to say something 
interesting about Earth’s climate. 
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Renan Gross 
The Israel Arts and Science Academy 
 
 
 
 
 
 

Chemical oscillations and waves 
Chemical oscillations and waves are relatively new and not entirely explained 
phenomena in chemistry. However, they are thought to be the key to understanding 
periodicity in nature and spontaneous self organization leading to creation of life as 
we know it. There are several popular reactions which exhibit such behavior and the 
most impressive one is the Belousov-Zhabotinsky reaction which will be the topic of 
this workshop. We will measure the properties of chemical waves and oscillations 
depending on the temperature and see how such reactions work, why scientists at 
first thought them impossible and why are they actually very important. 

Igor Markovic 
Faculty of Science, University of Zagreb 
 
 
 
 
 
 
 

 

Diffraction on a CD 
The aim of this workshop is that students gain basic understanding of the wave 
nature of light, specifically about the two main phenomena: interference and 
diffraction. Spreading of two waves through the same space will manifest as 
spreading of a single wave whose intensity is increased or decreased depending on 
the two wave’s phases.  Diffraction, bending of light when passing through or 
reflecting from a small opening or a groove, will cause a certain light pattern to 
appear after a beam of light strikes an object with a number of such small openings 
or grooves. Participants will do three experiments concerning diffraction of light that 
appears when a laser beam is pointed towards a diffraction grating, a CD and a DVD. 
At first, the wavelength of the laser pointer will be determined using the diffraction 
grating. Then we will examine a CD’s surface using a diffraction pattern in the same 
way. In the end, apart from the gained knowledge, we will be able to compare a 
number of grooves along the length for a CD and a DVD. 
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Marija Jankovic 
Faculty of Physics, University of Belgrade, Serbia 
 
 
 
 
 
 
 

 
 

Fundamental principles of computation 
 
Though everybody uses a computer nowadays, not many know how it really works. 
In the course of this workshop the participants will learn the fundamental principles 
necessary to make a simple working computer. They will be given a simple 
computational problem of adding binary numbers. The general solution will be 
designed in a truth table and then graphically shown using AND and OR operators. 
Afterwards, the participants will build their own binary numbers adding computer 
using electrical circuit components. We will then discuss and see how the physical 
implementation of the logics of a computer is not necessarily connected to 
electronics and that there is a large number of various possible mechanical 
implementations. We will even show how, in principle, we could make dominos 
compute as well! 
 

Barbara Soda 
Gimnazija Antuna Vrancica, Sibenik, Croatia 
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WORKSHOPS 
 

July 18th  
"Teambuilding" 
Matija Piškorec, Max F. Perutz Laboratory, Vienna, Austria 
Kristina Majsec, University of Zagreb, Croatia 

 
 
LECTURES 
 

July 21st  
"On Climate Change, its Modeling and Future Scenarios" 
Branko Grisogono, Faculty of Science, University of Zagreb 

July 22nd  
"Epigenetics - Does it really matter what is in your genetic code?" 
Tomislav Horvat, Faculty of Science, University of Zagreb 

July 23rd  
"Voting procedures revisited - Democracy must be something more than two 
wolves and a sheep voting on what to have for dinner" 
Michael Mauer, Information Systems Institute, Vienna University of Technology 

July 24th 
"DNA at the Crime Scene" 
Mislav Novokmet, Genos, Zagreb 
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Information for foreign participants 
 
 
Currency 
The official currency is Croatian kuna (kn). One hunderth part of kuna is called lipa 
(lp). As Croatia is not in the Euro zone, the euros are commonly not accepted. One 
euro is around 7,22 kunas. 
 
Croatian basics 
Prononciation of special characters: 
 č    as in check, change 
 ć    as in chin (softer than č) 
 š    as in shop, shelter 
 dž   as in jar 
 đ as in ginger, jingle (softer than dž) 
 ž as in measure 
 
Common phrases: 
 Good morning / afternoon / evening. Dobro jutro / dan / večer. 
 Good night.     Laku noć. 
 Hello (informal).    Bok. 
 Goodbye.     Do viđenja. 
 My name is ____.    Zovem se ____. 
 Nice to meet you.    Drago mi je. 
 Please.     Molim. 
 Thank you (very much).   Hvala (lijepa). 
 You are welcome.    Nema na čemu. 
 Excuse me (getting attention).  Oprostite. 
 Excuse me (begging pardon).  Izvinjavam se. (Pardon.) 
 Do you speak English?   Govorite li engleski? (formal) 

Govoriš li engleski? (informal) 
 I can't speak Croatian (well).  Ne govorim hrvatski (dobro). 
 Help!      Upomoć! 
 Look out!     Pazi! 
 I don't understand.    Ne razumijem. 
 Where is the toilet?    Gdje se nalazi WC? 
 Yes. / No. / Maybe.    Da. / Ne. / Možda. 
 
Power supply 
The standard power supply through all of the Croatia is AC 220V 50Hz. The power 
plug and socket look like this: 
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Contact information 
 
 
Organizers: 
Matija Piškorec  matija.piskorec@gmail.com +385 91 516 7547 
Kristina Majsec  kristinamajsec@gmail.com  +385 91 925 7353 
Martina Mijušković  martina.mijuskovic@gmail.com 
 
Project leaders: 
Antonija Burčul  burculantonija@gmail.com   
Dražen Lučanin  drazen.lucanin@gmail.com 
Mateja Bošković  starpie_90@yahoo.com 
Luka Piškorec  lukapiskorec@gmail.com 
 
Swapshop leaders: 
Nikola Adzaga  finalni@gmail.com 
Renan Gross   renan.gross@gmail.com 
Igor Marković  chuppko@gmail.com 
Marija Janković  marija.jankovic91@ymail.com 
Barbara Šoda  barbara.soda@gmail.com 
 
Participants: 
Ana-Marija Drašković ana_maria13@msn.com 
Nikola Filip Fijan  filipisme@yahoo.com 
Tonči Ivanišević  tonci.ivanisevic@gmail.com 
Stela Jelenić   stela.jelenic@gmail.com 
Lucija Klarić   lily.nirvana@gmail.com 
Luka Miošić    
Anton Perkov  tonicic@net.hr 
Ana Petrinec   ana-petrinec@hotmail.com 
Marko Šegon  segi120@net.hr 
Ingrid Tomljanović  ing.tomljanovic@gmail.com 
Ian Vitenberg  ianwittenberg@gmail.com 
Tomislav Vojvodić  omisla.standuke@gmail.com   
Albert Zelenika  albert.zelenika@hotmail.com 
 
 
Adress of the school: 
Science and Education Center Visnjan 
Istarska 5 
HR-52463 Visnjan 
Croatia 
 
Tel/Fax:  +385 52 449 212 
 
Web page:  http://s3.sci.hr/ 
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1   –   Dormitory 

2   –   School 

3   –   Town Hall and Observatory 

4   –   Borgonja restaurant 

5   –   Shop 
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