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INTRODUCTION 

 
This Proceedings comprises papers from the International conference on Information technology 

and development of education that is held on line on November 25th 2022. The International 

conference on Information technology and development of education has had a goal to contribute 

to the development of education in Serbia and in the region, as well as, to gather experts in 

natural and technical sciences9 teaching fields. The expected scientific-skilled analysis of the 

accomplishment in the field of the contemporary information and communication technologies, 

as well as analysis of state, needs and tendencies in education all around the world and in our 

country have been realized. The authors and the participants of the Conference have dealt with 

the following thematic areas: - Theoretical and methodological questions of contemporary 

pedagogy - Personalization and learning styles - Social networks and their influence on 

education - Children security and safety on the Internet - Curriculum of contemporary teaching - 

Methodical questions of natural and technical sciences subject teaching - Lifelong learning and 

teachers9 professional training - E-learning - Education management - Development and 

influence of IT on teaching - Information communication infrastructure in teaching process All 

submitted papers have been reviewed. 

 

The papers presented on the Conference and published in this Proceedings can be useful for 

teacher while learning and teaching in the fields of IT, informatics, technics and other teaching 

subjects and activities. At the end of the conference, and based on the papers of our participants, 

we conclude that the main focus points of this moment in education.  Contribution to science and 

teaching development in this region and wider has been achieved in this way.  

 

The ITRO Organizing Committee would like to thank the authors of papers, reviewers and 

participants in the Conference who have contributed to its tradition and successful realization. 

 

 

Chairman of the Organizing Committee 

Ph.D Dragana Glubac 
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We especially want to pay tribute to our late colleague professor Dijana Karuovi�  PhD, as 

one of the founders of the ITRO conference.  

 

To all of us who knew her, professor Dijana Karuovi� will be a symbol of professional 

attitude towards work, dedication and loyalty to the institution to which she belonged. 

Behind HER remain her wonderful children, her many scientific works, her goodness and 

her love. 
 

We are grateful to have known her.  

 

Also, we will always remember our dear colleague professor Ivan Tasi�, PhD, who passed 
away in 2019. 

 

Our team thus suffered an irreparable loss, and their names will forever remain on the 

pages of the conference proceedings. 

 

 

 

 
Professor Dijana Karuovi� and professor Ivan Tasi� 

 

 

 

 



VIII 

 

 

CONTENTS 
 

 

INVITED LECTURE 

 
}. Namestovski, A. Buda, G. Molnár, Z. Szqts 
SKILL AND COMPETENCE DEVELOPMENT AT THE WORLD ROBOT 

OLYMPIAD (WRO) COMPETITION ............................................................................... 3 

 

SCIENTIFIC PAPERS 

 

D. Karuovi�, M. Pardanjac, S. Joki� 

ABILITIES TO ORGANIZE LEARNING AS FACTORS OF SUCCESS OF 

DISTANCE LEARNING .................................................................................................. 11 

 

D. Leti�, I. Berkovi�, V. Ognjenovi�, B. Radulovi� and V. Makitan 

GENERAL WALLIS INTEGRAL FORMULA IN THE DEFINITION OF PRECISE 

HYPERSPHERICAL CAPS ............................................................................................. 15 

 

I. Borjanovi�, D. Popovi�, }. Eremi�, N. Tihi  
COMPUTING SUMMER SCHOOL ................................................................................ 19 

 
A.R. Afshari, D. Radosav, S. Stanisavljev 
IOT PROJECT MANAGEMENT .................................................................................... 22 

 
D. Tadi�, B. Maljugi�, A. Kova�evi� 
IMPACT OF SOCIETY 5.0 ON EDUCATIONAL INSTITUTIONS AND 

EDUCATIONAL WORKERS .......................................................................................... 28 
 

V. Tadi�, Á. Odry, Z. Király, Z. Vízvári, G. I. Szabó, J. Sárosi, I. Bíró, P. Odry 
MICROORGANISMS DETECTION USING CIRCULAR GABOR FILTER ............... 33 

 
D. 
olovi�, Lj. Kazi, V. Ami~i�, D. Bomble, V. Popov 
CLEAN CODE PRINCIPLES USED IN PHP APPLICATION ...................................... 38 
 

S. Rai�evi�, V. Nikoli�, V. Prem�evski, B. Markoski, A. Sofi� 
CLUSTERING SERBIAN TEXT DOCUMENTS ........................................................... 44 

 
N. Bijedi�, D. Gabpar, S. Kapetanovi�, I. Memi�  
STUDENTS' NETWORKING WITH INDUSTRY FOSTER SUCCESSFUL IT 

CURRICULUM COMPLETION ..................................................................................... 51 

 

 



IX 

Z. Kazi, Lj. Kazi, N. Chotaliya 
INTRODUCING THE R PROGRAMMING LANGUAGE IN UNIVERSITY 

TEACHING ....................................................................................................................... 55 

 
R. Timovski, T. A. Pachemska, D. Iliev, B. Aleksov 
ASSESSMENT REPORT AND FUNCTIONAL QUALITATIVE ANALYSIS OF THE 

CURRENT CONDITION REGARDING THE QUALIFICATION STANDARD: 

TEACHER IN HIGHER EDUCATION IN REPUBLIC OF NORTH MACEDONIA ... 60 

 
D. Kova�, M. Bakator, M. Kavali�, E. Terek Stojanovi�, V. Gluvakov, M. Gaborov 
EDUCATION AND TRAINING OF EMPLOYEES AS INFLUENCING FACTORS ON 

BUSINESS PERFORMANCE .......................................................................................... 65 

 

E. Pavlova Tosheva 
EDUCATIONAL ROBOTICS IN TECHNOLOGICAL EDUCATION.......................... 70 

 

M. Mattová, M. Kapa, B. Sobota, a. Kore�ko 
TEXT-ICONIC METHOD OF LEARNING WITH SIGN LANGUAGE SUPPORT IN 

SHARED VIRTUAL SCHOOL ENVIRONMENT ......................................................... 73 

 
V. Gluvakov, M. Bakator, D. Kova�, S. Stanisavljev, D. Baji� 
THE  RELATIONSHIP  BETWEEN  EDUCATION  MANAGEMENT  AND 

ORGANIZATIONAL   LEARNING  AS  PART  OF  KNOWLEDGE  

MANAGEMENT ............................................................................................................... 79 

 
N. Pop Tomov, N. Koceska and S. Koceski 
THE USE OF AUGMENTED REALITY IN GEOMETRY TEACHING ...................... 84 

 

B. Sobota, M. Mattová, a. Kore�ko 
EXPERIMENTAL USE OF ALTERNATIVE BIOMETRIC DEVICES IN A 

MULTIMODAL USER INTERFACE FOR TRUSTWORTHY INTERACTION IN A 

VIRTUAL REALITY ENVIRONMENT ......................................................................... 88 

 

M. Gaborov, D. Milosavljev, J. Gruji�, V. Gluvakov, D. Kreculj, N. Ratkovi� 
Kovacevic 
OVERVIEW  OF  CELLULAR  VEHICLE-TO-EVERYTHING  AND  VEHICLE-TO-

EVERYTHING  BASED   ON   DEDICATED   SHORT-RANGE   

COMMUNICATION ......................................................................................................... 94 

 

A. Kova�evi� 
THE IMPORTANCE OF APPLICATION OF INDUSTRY 5.0 IN THE EDUCATION 

SYSTEM .......................................................................................................................... 100 

 

J. Stojanov, T. Sekulic, D. Risteski 
HOW  TO  INCREASE  MATHEMATICS  TEACHER9S  DIGITAL  
COMPETENCIES ........................................................................................................... 103 



X 

N. Stojkovikj, L. K. Lazarova, A. S. Ilievska, B. Tashkova 
APPLICATION OF SORTING ALGORITHMS IN SHOPPING ASSISTANT 

APPLICATION ............................................................................................................... 107 

 
D. �o�kalo, M. Bakator, S. Stanisavljev, M. Nikoli�, E. Terek Stojanovi�, M. 

Kavali� 
YOUTH ENTREPRENEURSHIP DEVELOPMENT THROUGH EFFECTIVE 

EDUCATION MANAGEMENT: FRAMEWORK, CHALLENGES, AND 

GUIDELINES ................................................................................................................. 112 

 

J. Gruji�, M. Gaborov 
DIGITALIZATION IN LANGUAGE SCHOOL TEACHING- RUSSIAN LANGUAGE 

TEACHING ON THE TERRITORY OF THE AUTONOMOUS PROVINCE OF 

VOJVODINA .................................................................................................................. 116 

 

N. Stojanovi�, V. Makitan, E. Brtka and V. Brtka 
LATEST TECHNOLOGIES IN WEB SITE/APPLICATION DEVELOPMENT ........ 122 

 

D. Bogatinov, A. Stojanova Ilievska 
MICROCOMPUTER TK8-A FOR SOLAR SYSTEM .................................................. 127 

 

S. Joki�, V. Srdi�, M. Had~i�, A. Ili� 
FORMATIVE  ASSESSMENT  IN  DISTANCE  EDUCATION 3 EXAMPLES  FROM 

THE  PRACTICE  OF  ENGLISH  LANGUAGE  TEACHING  IN  PRIMARY 

SCHOOL ......................................................................................................................... 131 

 

Cs. Szabó, B. Osif and E.M.M. Alzeyani 
PROJECT PLANNING SUPPORT FOR WATERFALL SOFTWARE PROJECT 

MANAGEMENT SIMULATIONS ................................................................................ 135 
 

E. Karamazova Gelova, M. Kocaleva Vitanova 
ANALYSIS OF STUDENT ACHIEVEMENTS IN TEACHING MATRIX USING 

GEOGEBRA SOFTWARE ............................................................................................. 141 

 

M. Kocaleva Vitanova, B. Zlatanovska, E. Karamazova Gelova, A. Stojanova 
Ilievska, M. Miteva  
APACHE HTTP SERVER AS FORWARD PROXY SERVER ................................... 147 

 

N. Stojanovi�, V. Makitan and E. Brtka 
ANALYSIS OF THE RESULT OF IT PROJECT <BANDGRID PLATFORM= ......... 154 

 

M. Kova�evi�, M. Lazi�, N. Tasi� 
QUALITY ASSURANCE SYSTEM IN HIGHER APPLIED EDUCATION .............. 160 

 

 

 



XI 

M. Petrovi�, A. Filipovi�, V. Nikoli� 
EXAMPLE  OF  FCM  APPLICATION  IN  SUBJECTIVELY  ORIENTED 

PROBLEMS .................................................................................................................... 165 

 

P. Petrovi�, N. �oso, S. Maravi� 
isar, R. Pinter 
TRAINING AND UTILIZING A GENERAL-PURPOSE SOUND CLASSIFICATION 

MODEL USING TENSORFLOW LITE AND FLUTTER ............................................ 170 

 

S. aevi�, S. Joki�, M. Pardanjac, D. aevi� 
SCHOOL AND COMMUNITY COLLABORATION ................................................... 176 

 

M. Mabi�, D. Gabpar, I. �ori� 
STUDENT'S UNDERSTANDING OF DIGITAL LITERACY ..................................... 180 

 

R. Pinter, S. Maravi� 
isar, L. Sedmina 
MEASURING READABILITY AND UNDERSTANDING OF PROGRAM CODE 

THROUGH EYE TRACKING ....................................................................................... 185 

 

D. Banovi�, D. Glubac 
THE AUTHORITY OF COMPUTER SCIENCE TEACHER ....................................... 191 

 

D. Nedic, G. Jotanovic 
LEARNING MATHEMATICAL CONTENTS USING SMART EDUCATIONAL 

TECHNOLOGIES ........................................................................................................... 196 

 

S. Koceski, N. Koceska  
USING EDUCATIONAL GAMES FOR LEARNING NATURAL SCIENCE ............ 200 

 

M. Kova�evi�, M. Lazi�, N. Tasi� 
THE ROLE AND IMPORTANCE OF PRINCIPLES, SUBJECTS, AND MEASURES 

FOR QUALITY ASSURANCE IN THE QUALITY ASSURANCE SYSTEM OF 

HIGHER SCHOOLS OF APPLIED STUDIES .............................................................. 204 

 

K. Kuk, V. Nikoli�, B. Popovi�, P. 
isar, V. Stojanovi� 
IMPLEMENTATION THE SIMILAR-TASK ALGORITHM IN GRAPH AND 

RELATIONAL DATABASE .......................................................................................... 209 

 

S. Mihajlovi�, M. Mazalica and D. Dobrilovi� 
OVERVIEW OF SIMULATION TOOLS FOR FOG, EDGE AND CLOUDING 

COMPUTING  ................................................................................................................. 215 

 



International Conference on Information Technology and Development of Education 3 ITRO 2022 

November, 2022. Zrenjanin, Republic of Serbia 

 

 

 

 

 

 

INVITED 

LECTURE 

1



International Conference on Information Technology and Development of Education 3 ITRO 2022 

November, 2022. Zrenjanin, Republic of Serbia 

 

 
 

2



International Conference on Information Technology and Development of Education 3 ITRO 2022 

November, 2022. Zrenjanin, Republic of Serbia 

 

 

Microcomputer TK8-A for Solar System 

D. Bogatinov*, A. Stojanova Ilievska** 

*Faculty of electrical engineering, Stip, Republic of North Macedonia 

**Faculty of computer science Stip, Republic of North Macedonia 
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Abstract 3 In this paper we consider the main parts of the 

TK8-A microcomputer. We explain how all the elements 

work and what function the individual parts of the TK8-A 

microcomputer have in a solar system for water heating 

Keywords: microcomputer TK8-A, solar system, sensor, 

valve, tank  

I. INTRODUCTION 

In this paper we will focus on non-pressurized 

solar water heater and the TK8-A microcomputer. 

Solar water heater is the conversion of sunlight 

into renewable energy for water heating using a solar 

thermal collector. 8Solar Water Heating9 systems, or 
8Solar Thermal9 systems, use free heat from the sun to 

warm domestic hot water. 

There are mainly two types of solar systems for 

water heating: 

- Pressurized solar water heater 

- Non-pressurized solar water heater 

Pressurized solar water heater also called 

phase change thermal conductivity full pressure 

solar water heater is typically characterized by an 

enclosed heating unit containing copper tubes 

connected indirectly to a tank. . The phase change 

thermal conductivity collector is composed of 

vacuum tube, phase change heat pipe and heat 

transfer aluminum wing. Because of the threaded 

connection between the phase change heat pipe 

and the water tank, and there is no liquid in the 

vacuum pipe, it can withstand pressure.The high-

pressure Direct Pressure Solar Water Heating 

System features evacuated tubes and heat pipes. 

The heat pipes absorbs solar energy and converts 

it into heat energy, this energy is then used in the 

process of heating water. There is no direct 

connection between the heating fluids in the 

copper tubes and the water being heated. 

Pressurized systems allow you to have a closed 

loop and a circulation pump so that the water in 

the pipes is constantly pumped through the solar 

collectors where the water gets hot, then around 

all the pipes so there is always hot water instantly 

at the tap Pressurized solar systems work on the 

same principle as a regular water heater. If we 

have a hot water outlet, the system automatically 

receives cold water and the tank is constantly 

refilled, so the water pressure at the inlet is the 
water pressure at the outlet. The controllers used in this 

type of systems are mainly for observing the 

characteristics. 

Non-pressurized system are also called 

straight-in all-glass vacuum tube solar water 

heaters. Because the vacuum collector and water 

tank are sealed by sealing rubber ring, they can 

not withstand pressure.The non-pressure solar 

water heater normally uses the non-pressure water 

shutdown, the efficiency is high and the service 

life is long. The low-pressure gravity system 

consists of a vacuum glass tube collector, an 

insulated storage tank and optional stand parts 

(make up tank). The water is delivered to the tank 

on the roof by a pump of some kind or from a 

water tower, which naturally means there is some 

pressure and then the evacuated glass tubes are 

filled with water and exposed to sun, thus heating 

up the water in the glass tubes.This system is 

completely compatible with shower pumps and 

other household pumps to add water pressure in 

the house.  But the tanks and the panels or tubes 

are not pressurized themselves. 
Non-pressurized solar water heater has 

microcomputer that regulates the level of water in the 

tank. In non-pressurized solar water heater, the tank is 

not loaded with water automatically, when the user 

spend water from tank the system not load 

automatically cold water. The user can use up all the 

water in the tank and then add cold water in the tank. 

The loading of the water in the tank and heating of the 

water with electric heater the user is made it with 

microcomputer TK8-A.  
In this paper we will focus only on the non-

pressurized solar water heater and the TK8-A 

microcomputer and we are going to explain withc 

part need to be active so user can load cold wather 

in tank and how can user whart the wather in thank 

with electic heater. 
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II. MICROCOMPUTER TK8-A FOR SOLAR 

SYSTEM 

The microcomputer TK8A is using for 

controlling the working of the solar system for 

water heating. The microcomputer can perform an 

operation like fill the tank with cold water, turn on 

the electric heater for heating the weather in the 

tank and other operation.  

For controlling the solar system with 

microcomputer TK8-A the user needs to have also 

the other parts that need to be attach to the 

microcomputer so he can make the function of 

controlling.  

The parts that need to be attached for the 

micromicrocomputer are listed below: 

- Top sensor  

- Solenoid valve  

- Electric heater 

A. Top sensor 

The top sensor is the part that is on the picture 

1. The top sensor is on the top of the tank and it 

have 4 sensors on his body. If the water level in 

the tank is higher than the first sensor, then the 

microcomputer light that the tank is filled with 

water 25%.  If the water level is higher than the 

second sensor than the microcomputer light that 

the tank is filled with water 50%. If the water level 

is higher than the third sensor than the 

microcomputer light that the tank is filled with 

water 75%. If the water level is higher than the 

fourth sensor than the microcomputer light that the 

tank is full of water 100%. In the picture 2 is show 

the part where the microcomputer gives 

information for level on the water in tank.  

Also the top sensor is using not only to show 

the level of the wather in tank nut also to show the 

temperature of the whater. So the top sensor is 

also a termostat that measures the temperature and 

give that information to the microcomputer. 

On the picture 3 is swohen the place whre the 

top senson need to be attached on the 

microcomputer. 

 
Figure 1. Top sensor 

  

 
Figure 2. information for level on the water in tank 

 

 
Figure 3. Plug in for top sensor 

 

B. Solenoid valve 

The solenoid valve is using for filling the tank 

of the sollar system with cold whater. So when the 

user press the button on microcontroler that want 

to fill with cold whater that the solenoid valve is 

opening and cold whater is filled to the tank. For 

give the comand on solenoid valve to open the 

user need to press the green butoon on the 

micromicrocomputer that is named <Water 
load½=. When the user press the button <Water 
load½=, then the solenoid valve open and fill the 
tank with cold water. When the level of the water 

in the tank it reach the forth sensor on the top 

sensor than the solenoid valve is closing because 

the tank if full with water 100%.  

On the picture 4 is showen the solenoid valve, 

and on the picture 5 is showen where the solenoid 

valve need to be attached on the 

micromicrocomputer TK8-A.  
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Figure 4. Solenoid valve 

 

 

                     

  
       

Figure 5. Plug in for solenoid valve 

 

The solenoid valve have specifications that are 

listed bellow: 

 

÷ 1/2" Nominal NPS 

÷ Working Pressure: 0.02 Mpa - 0.8 Mpa 

÷ Working Temperature: 1°C ~ 75°C 

÷ Response time (open): f 0.15 sec 

÷ Response time (close): f 0.3 sec 

÷ Actuating voltage: 12VDC 

÷ Actuating life: g 50 million cycles 

÷ Weight: 4.3 oz 

÷ Dimensions: 3.3" x 1.69" x 2.24" 

C. Electric heater 

Electric heater is attached in the tank and is 

coneccted also with the microcomputer TK8-A. 

The electric heater is using for heating the whaet in 

the tank. So when the user of a sollar system is not 

satisfied with the temperature of the whater in the 

tank he can activate the electric heater. The electric 

heater is activating on the button on the 

microcomputer that is named <Heating·=. But 
first before to activate the electric heater the user 

need to define the temperature that want to reach , 

this can be done with pressing the button Set and 

user can define the temperature with press on the 

buttons <·= UP and  <½= DOW. After selecting 

the temperature that want to reach the user is 

activating the electric theater. On the picture 6 is 

shown the  electric heater and on the picture 7 is 

shown where the electric heater need to be 

attached to ne microcomputer.  

 
Figure 6. Electric heater    

               

 
 

Figure 7. Plug in for electric heater 

 

 

Wen the user have attached all the parts whit 

the microcomputer than can start with the 

controlling of the working on the sollar sustem. On 

the picture 8 is showen where the parts (Top 

sensor, magnetic valve and the electric heater) 

need to be attached.  
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Figure 8. Installation diagram 

III. CONCLUSION  

The microcomputer itself has the appropriate 

settings for the solar system and it works and 

communicates perfectly with the peripheral 

parts. Improvements to the next series are 

possible in the part with remote control, the 

user can have information about the level and 

temperature of the water in the tank from a 

distance and manage them according to his 

needs. 
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