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INTRODUCTION

This Proceedings of papers consists from full papers from the International
conference "Information technology and development of education" - ITRO
2016, that was held at the Technical Faculty “Mihajlo Pupin” in Zrenjanin on
June 10" 2016.

The International conference on Information technology and
development of education has had a goal to contribute to the development
of education in Serbia and the Region, as well as, to gather experts from
natural and technical sciences’ 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 has 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 teachers’ 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 by at least two independent
members of the Science Committee.

There were total of 163 authors that took part at the Conference from 15
countries, 4 continents: 96 from the Republic of Serbia and 67 from foreign
countries such as: Macedonia, Bulgaria, Slovakia, Russia, Montenegro, Albania,
Hungary, Italy, India, Rumania, Bosnia and Herzegovina, USA, Egypt and
Nigeria. They were presented 82 scientific papers; 42 from Serbia and 40 from
the above mentioned countries.

The papers presented at the Conference and published in Proceedings can be
useful for teachers while learning and teaching in the fields of informatics,
technics and other teaching subjects and activities. Contribution to the science
and teaching development in this Region and wider has been achieved in this
way.

The Organizing Committee of the Conference

VI



International Conference on Information Technology and Development of Education — ITRO 2016
June, 2016. Zrenjanin, Republic of Serbia

CONTENTS

INVITED LECTURES

I K. Georgieva
ENGINEERING EDUCATION IN THE FRAMEWORK OF EUROPEAN QUALIFICATION .... 3

D. Dobrilovi¢
WELCOME TO THE FUTURE (OF TEACHING IT)....ccccvvtiiiiieiiiiiiieee e eeeiirreee e eeeivrreeae e e 9

SCIENTIFIC PAPERS

DEVELOPMENT AND INFLUENCE OF INFORMATION TECHNOLOGY ON
TEACHING c..onneeeerecrnneeeissnneenissaneessssssessssssseesssssssesssssssesssssssssssssssssssssssessssassassssssssssssssssssssssneses 19

A. Kansara, Lj. Kazi
ADAPTING UNIVERSITY TEACHING TO THE NEEDS OF IT INDUSTRY .....ccccccovvvieeannnne. 21

M. Adedeji Oyinloye
EDUCATION AND ICT — ITS CURRENT TREND AND OPPORTUNITIES IN NIGERIA ...... 27

F. Stajkovi¢, D. Milanov, M. C"oc'kalo—Hronjec, D. Cockalo

DESIGN OF USER INTERFACE FOR EDUCATIONAL PURPOSES IN ECLIPSE
ENVIRONMENT ..ottt ettt ettt e e et e s sttt e sbree e e saaneeeenannee 30

Z. Kazi, M. Stasevic, B. Radulovic
MDX QUERIES FOR OLAP CUBE SLICING AND STATISTICAL REPORTING:
EDUCATIONAL EXAMPLE ...ttt ettt e e e e et e e e e e e e eeanneeesenns 35

D. Milanov, I. Palinkas
3D PRINTING IN EDUCATION ...oouiiiiiiiieeeeee e e e e e e e ee e aaanns 41

THEORETICAL AND METHODOLOGICAL QUESTIONS OF CONTEMPORARY

PEDAGOGY ...anneaeeeeneeeeeeeeereneenensesscesesesssssssssssssssssssssasssssssssssssssssasssssssssssssssssssssssssssssssssnnsnnsssssns 45
E. Petkova

INCREASING THE EFFECTIVENESS OF THE EDUCATIONAL PROCESS IN TECHNICAL
SCIENCESS BY MODERN INFORMATION TECHNOLOGIES .....ccouooviiiieiiiiieeeeeiieeeeeeen, 47

M. Maneva, N. Koceska, S. Koceski

INTRODUCTION OF KANBAN METHODOLOGY AND ITS USAGE IN SOFTWARE
DEVELOPMENT .....ooiiiiiiiiiiiiie ettt et 52



International Conference on Information Technology and Development of Education — ITRO 2016
June, 2016. Zrenjanin, Republic of Serbia

Cs. Szabo, V. Szaboovd, Z. Havlice
PROS AND CONS OF SOFTWARE DEVELOPMENT TASK SHARING BETWEEN
TEACHING SUBIJECTS ..ottt ettt e et e ettt e e e st seeesaeeeesnnseesenns 55

S. Stojanovski, N. Stojkovikj, J. Ananiev, M. Kocaleva, A. Stojanova, B. Zlatanovska
UNIVERSITY EDUCATION IN 21 CENTURY: STUDENT ATTITUDES TOWARD HIGH
EDUCATIONAL PROGRAMS IN MACEDONIA .....ooooiiiiieeeeeeee e 60

Cs. Szabo
ON THESIS SUPERVISION EXPERIENCE IN A SLIGHTLY NOT NATIVE
ENVIRONMENT ..o e et e e e e e e et e e e ee e e sesaaeesesteeeeenes 64

B. Saliu
NEW APPROACHES ON LEARNER AUTONOMY AND LEARNING ENGLISH AS AN
ADDITIONAL LANGUAGE ...t 68

E. Cherkashin, S. Kharchenko, Y. Shits
VEDA BASED PSYCHOLOGICAL AND PEDAGOGICAL SUPPORT OF COLLEGE
GRADUATE STUDENTS. . ...ttt e e et e e e e e e e e e e e e e eeaeeaaaannn 73

B. Novkovic Cvetkovic
COMPUTING INNOVATIONS IN A MODERN SCHOOL ......oooiiiiiiiieee e 76

S. Mesicki, D. Radosav, M. Lukac
PARENT’S ATTITUDES ABOUT TRADICIONAL OR MODERN TEACHING........cccccceun...... 80

D. Radosav, D. Nagy
THE IMPACT OF MULTIMEDIAL FORM OF PRESENTING THE TEACHING CONTENT ON
PERCEPTION ..ttt ettt et e e et e e ettt e e sttt e st ee s eaataeeeeeaee 83

D. Glusac, I. Tasi¢, M. Nikoli¢, E. Terek, B. Gligorovi¢
LMX AS A MODERATOR ON THE CORRELATIONS BETWEEN SCHOOL CULTURAL
DIMENSIONS AND QUALITY OF TEACHING DIMENSIONS ..., 89

M. Blagojevi¢, B. Kuzmanovié¢

TEXT PROCESSING IN ANALY SIS OF STUDENTS” ATTITUDES ......cccoociiiiiiiiiiiieeee 97

1. Tasi¢, D. Glusac, E. Tobolka, J. Jankov
ANALYSIS OF THE STANDARDS OF PRIMARY SCHOOL STUDENTS’ ACHIEVEMENT IN
THEIR FINAL EXAMINATION ..ottt ettt ettt ettt e e e e e e vt e e eeaaaseeneanaaees 100

E. Eleven, S. Babi¢-Kekez
COLLABORATION IN ACCESSING KNOWLEDGE CONTENT AT HIGHER
EDUCATIONAL INSTITUTIONS . ...ttt et e e e e e et e e eeaaaeeeveaneees 104

D. Borisavijevi¢, D. Radosav, M. Lukac¢
RANKING OF SCHOOL ABSENTEEISM'S FACTORS .....cootioiiiiee et 111



International Conference on Information Technology and Development of Education — ITRO 2016
June, 2016. Zrenjanin, Republic of Serbia

R. Lupulesku, M. Puja, M. Pardanjac
FACTORS IMPROVING TEACHING IN TECHNICAL AND IT EDUCATION...................... 115

K. Dolovié, M. Bruno, M. Pardanjac
INNOVATIONS IN TEACHING TECHNICAL AND IT EDUCATION .....ccoovvvviiiiieeeiiiins 120

A. Lunji¢, M. Kavali¢, D. Karuovié, S. Bori¢, J. Bushati, B. Markoski

SELF-EVALUATION OF WORK QUALITY EFFECTIVENESS AND EFFICIENCY FOR
BILINGUAL SCHOOLS ...ttt ettt ettt etree s st esitee e s saineeeeans 123

S. Mesicki, M. Pardanjac, E. Tobolka
VISUAL TOOLS AS SUPPORT OF TEACHING......cccoiiiiiiiiiiiieiiitee ettt 130

A. Lunji¢, N. Petrov, M. Kavali¢, M. Vlahovi¢, S. Stanisavijev, I. Lacmanovié¢
SELF-EVALUATION OF BI-LINGUAL SCHOOL WORK ........cciiiiiiiiiiiiiiiiieeieceeeeenn 133

METHODICAL QUESTIONS OF NATURAL AND TECHNICAL SCIENCES SUBJECT
TEACHING a..uuuuueeereinnnenissnnreesssnneesssssneecssssesssssssessssssssessssssssssssssesssssssasssssssssssssssasssssssessssansae 137

A. Stojanova, B. Zlatanovska, M. Kocaleva, M. Miteva, N. Stojkovikj

“MATHEMATICA” AS A TOOL FOR CHARACTERIZATION AND COMPARISON OF ONE
PARAMETER FAMILIES OF SQUARE MAPPINGS AS DYNAMIC SYSTEMS .................. 139

1. Dimovski, A. Risteska

DIDACIC PRINCIPLE OF VISUALISATION IN TEACHING MATHEMATICAL
FUNCTIONS ...ttt ettt st e st e e e e 145

A. Krstev, M. Kokotov, B. Krstev, D. Serafimovski
MATHEMATICAL MODELING, ANALYSIS AND OPTIMIZATION USING MMANA -
MATHEMATICAL MODELING AND ANTENNA ANALYSIS SOFTWARE .........cccccceee..... 151

M. Kocaleva, B. Zlatanovska, A. Stojanova, A. Krstev, Z. Zdravev, E. Karamazova
ANALYSIS OF STUDENTS’ KNOWLEDGE FOR THE TOPIC "INTEGRAL"..........cc........... 155

J. Veta Buralieva

WAVELETS AND CONTINUOUS WAVELET TRANSFORM ......ccoooiviiiiiiieeeeeeeeee 159
A. Risteska, 1. Dimovski, V. Gicev

RELATIONSHIP BETWEEN THE EXTREMES OF A FUNCTIONAL AND ITS
VARIATION ...ttt ettt ettt sttt e e s ettt e e ettt e s sabteteseabteeessannaeeenans 165

E-LEARNING ...uuueennvennrrensnresssnessseessssssssssessssssssssessssssssssessssssssssssssssssssssssssssssssssssssssssssssssns 171

B. Delipetrev, M. Pupinoska-Gogova, M. Kocaleva, A. Stojanova
E-LEARNING APPLICATION FOR THE PRIMARY SCHOOL STUDENTS.........ccccvvvvvveennn. 173



International Conference on Information Technology and Development of Education — ITRO 2016
June, 2016. Zrenjanin, Republic of Serbia

G. Kérosi
MOOC VS. TRADITIONAL LEARNING —POSSIBILITIES AND WEAKNESSES OF E-
LEARNING SITES ...ttt et e e e e e e e e ee e e e e e e e ees s es 177

N. Koceska, S. Koceski

LEARNING SOFTWARE ENGINEERING BASICS THROUGH ROBOTICS......ccccoovvvvvvennnee. 182
Esztelecki Péter

BIG DATA IN EDUCATION ...t e e e e et e e s et eeenaanees 187
E. Tosheva

WEB BASED E-LEARNING PLATFORMS ..ottt e v 192

V. Cvetkovic, T. Petkovic, D. Karuovié
USE OF MOODLE IN E-LEARNING FOR THE 2ND GRADE OF HIGH SCHOOL ............... 195

D. Milanov, D. Glusac, D. Karuovi¢
DIFFERENT ASPECTS OF BIG DATA USAGE IN EDUCATION ......coouoeviiiiiieeeiiieeeeeves 198

1. Vecstejn, 1. Cobanov, S. B. Bozovié, M. Pardanjac, E. Tobolka
E-LEARNING ..ottt ettt e e e et e e e e e e e e e e eeeeeeeeeeesr s ees 202

D. R. Todosijevi¢, M. D. Jovanovi¢, V. M. Ognjenovié¢
SEMANTIC ANNOTATION OF E-LEARNING MATERIALS ON MOBILE
PLATEFORMS ...ttt ettt ettt et e e s ettt e e sttt e e e sttt e e bbeeeseantaeeeaes 206

E. Eleven, S. Babi¢-Kekez
INDEPENDENT LEARNING AND MODERN EDUCATIONAL TECHNOLOGY ................. 210

N. Tatomirov, D. GluSac, N. Petrov
COMPARING WORDPRESS, JOOMLA AND DRUPAL ...t 216

SOCIAL NETWORKS AND THEIR INFLUENCE ON EDUCATION.......ucoouuueeencrruneeresanne 219

J. Ljucovié¢, T. Matijevic, T. Vujici¢, S. Tomovic
ANALYSIS OF SOCIAL NETWORK RANDOM MODEL AND COMPARISON TO TEAL
COLLABORATION NETWORK ...cooiiitiiiiiitiiete ettt ettt 221

O. Iskrenovic-Momcilovi¢, A. Momcilovié

CHILDERN AND THE INTERNET .....ootiiiiiiiiiie ettt ettt e 226

M. Bakator, E. Terek, N. Petrovi¢, K. Zori¢, M. Nikoli¢
THE IMPACT OF SOCIAL MEDIA ON STUDENTS' EDUCATION.......cooviviiieiiiiiiieeeeeies 231



International Conference on Information Technology and Development of Education — ITRO 2016
June, 2016. Zrenjanin, Republic of Serbia

INFORMATION COMMUNICATION INFRASTRUCTURE IN TEACHING PROCES....... 235

D. Serafimovski, A. Krstev, B. Panajotov
THE POTENTIAL USE OF CROSS - PLATFORM MOBILE APPLICATIONS FOR

EDUCATIONAL PURPOSES ... ..ottt e e e e 237
E. Petkova

USING THE COMPUTER GRAPHICS MEANS IN THE TRAINING OF FUTURE
TECHNOLOGIES AND ENTREPRENEURSHIP TEACHERS........oooviiiieeiiiiee e 242

D. Radosav, E. Junuz, D. Music, M. Smajic, 1. Karic
ELEVATOR CONTROL BY ANDROID APPLICATION ...ttt 247

D. Bikov, I. Bouyukliev, A. Stojanova

BENEFIT OF USING SHARED MEMORY IN IMPLEMENTATION OF PARALLEL FWT
ALGORITHM WITH CUDA C ON GPUS ... .ottt ettt 250

A. Krstev, M. Kokotov, B. Krstev, S. Nushkova, D. Krstev, M. Penova
CABLE DISTRIBUTION SYSTEMS - AN ESSENTIAL ELEMENT OF THE GLOBAL
INFORMATION SOCIETY oovvtieeieeeeeeeeeee ettt e e e e e e e e e e e e e eerr s 257

S. Mini¢, D. Kreculj
THE IOT IN EDUCATION ..ottt ettt ettt e e e ettt e e e e e e eabbaaeeeeeeeas 261

GAMES AND SIMULATIONS IN EDUCATION........uuuuuuueeenueeisrrnnsneessanesssssessssesssssesssssssssans 265

N. Stojkovikj, A. Stojanova, M. Kocaleva, B. Zlatanovska
SIMULATION OF M/M/N/M QUEUING SYSTEM......ooiiiiiiiiiiiie e 267

M. Gogova, N. Koceska, S. Koceski

DEVELOPMENT OF INTERACTIVE EDUCATIONAL APPLICATIONS BASED ON
TOUCHDEVELORP ....coiiiiiiiii e e e e et 272

E. Gjorgjieva, N. Koceska, S. Koceski
CREATING INTERACTIVE MAP WITH OPENLAYERS ......ccooiiiiiiieeeeeeeeee e 276

A. Velinov, A. Mileva

RUNNING AND TESTING APPLICATIONS FOR CONTIKI OS USING COOJA
SIMULATOR ...ttt ettt ettt ettt e ettt e e sab et e e sttt e sbbaeeeseanaeeeeaneeeens 279

B. Sobota, S. Korecko, P. Pastornicky, L. Jacho
EDUCATION PROCESS AND VIRTUAL REALITY TECHNOLOGIES.........cccccooviiiiineennn. 286

A. Loncar, M. Kuzmanovic

GAME THEORY IN CINEMATOGRAPHY: MODEL IMPLEMENTATION IN MICROSOFT
SQL ENVIRONMENT ..ottt e 292



International Conference on Information Technology and Development of Education — ITRO 2016
June, 2016. Zrenjanin, Republic of Serbia

S. Babi¢-Kekez, I. Antié, E. Eleven

EDUCATIONAL GAMES IN MATH CLASSES THROUGH INFORMATION-
COMMUNICATION TECHNOLOGIES........oooiiiiiiiiiiie e 299

T. Petkovic, V. Cvetkovic, M. Pardanjac, E. Tobolka
THE VALIDATION OF SIMULATION MODELS ....oooiiiiiie et 302

D. Cabarkapa, M. Milicevi¢
IMPORTANCE OF REALISTIC MOBILITY SOFTWARE MODELS FOR VANETS
SIMULATIONS Lttt ettt ettt e e e e e e bbbt e e ee e e e s bt ittt eeeeesaaaabbbeeeaeesaaanaaes 306

D. Borisavijevi¢, M. Pardanjac

EDUCATIONAL SOFTWARE AS A SIMULATION TECHNIQUE — EXAPLES IN TEACHING
TECHNICAL AND IT EDUCATION ..ottt e 312

TEACHERS’ PROFESSIONAL TRAINING ......couuueenueensnuensnnensssnessssesssssessssssssssessssssssssassssas 317

V. Aleksié, Z. M. Papié, M. Papi¢
INFORMATICS TEACHERS PROFESSIONAL COMPETENCES..........ccccociiiiieeieiiiiieeee e, 319

EDUCATION MANAGEMENT ......uuuuoonniennnennnrensnienssnensssesssssessssesssssessssssssssssssssssssssssssssssases 323

J. Jankov, I Tasié, D. Milanov, D. Cockalo
COMMUNICATION AND CHANGE MANAGEMENT IN SCHOOL .....ccoooovveeviiiiieeeiiiins 325

L. Petrov, V. Makitan, M. Mali¢
IT PROJECT MANAGEMENT METHODOLOGIES .........oiiieeieee e 329

CONTEMPORARY USE OF INFORMATION TECHNOLOGY ......uuuueeeeevueeerisrnnnescssaneencsanns 335

M. Hafez, Lj. Kazi
HEALTHCARE EDUCATION AT INTERNET ..ottt 337

A. Krstev, D. Krstev, M. Kokotov, B. Krstev, S. Nushkova, M. Penova
DESIGN OF INFORMATION SYSTEMS MONITORING, RECORD AND CONTROL.......... 341

Cs. Szabo
FIRST ERRORS AND CORRECTIONS WHILE TEACHING EVOLUTION OF SOFTWARE
N S X N 11 T 344

S. Plachkov, V. Pavlova
3 DIMENSIONAL MODELING AND ITS INTEGRATION IN TECHNOLOGY
EDUCATION ...ttt e e e e e e e e e e et e e e aaba e e e e staaneesearaneeeeeranaees 349



International Conference on Information Technology and Development of Education — ITRO 2016
June, 2016. Zrenjanin, Republic of Serbia

Z. Zlatev, R. Golubovski, V. Gicev
DATA PROCESSING OF DISPLACEMENTS BETWEEN THE GROUND AND THE POINT
OF CRACKING AT THE SEVEN — STORY VAN NUYS HOTEL.......ccovvovviiiiieeiiiiee e 352

M. Nikoli¢, M. Stojié, D. Radojevié, S. Nikoli¢
ONE SUPERVISORY SYSTEM SOLUTION FOR THE PROTECTING OF PUBLIC
FACILITIES ...ttt ettt e e e e et e e e e e e e e e e et aeeeeeeeeeesrannees 359

Z. Ignjatov, D. Martinov, 1. Berkovié, V. Brtka
INTEGRATION OF ABBOTT STANDARD INTERFACE COMMUNICATION PROTOCOL,
THE HOSPITAL INFORMATION SYSTEM ....ooiiiiiiiiiiie ettt 364

D. Martinov, B. Vukov, Z. Velickov, V. Brtka, I. Berkovi¢
LEARNING MANAGEMENT SYSTEM MOODLE IN HEALTH CARE.......cccccoovvvveviiiin. 369

V. Nikoli¢, B. Markoski, K. Kuk, D. Randjelovi¢, M. Ivkovié
POSSIBILITIES OF INTELLIGENT SEARCH TECHNIQUES APPLICATIONS IN E-

GOVERNMENT SERVICES OF THE REPUBLIC OF SERBIA........cooiiiieiie e 374
N. Simak
MODULE SINGLE USE OF THE INFORMATION SYSTEM ‘TREASURY  ...ccoovvvviviiiiines 379

V. Novaci¢, B. Egi¢, J. Barbaric, M. Pardanjac

PREVENTION AS A METHOD AGAINST DIGITAL VIOLENCE...............eeeeiieiiiieiiieee, 383
P. Sibinovié¢, N. Ili¢

INFORMATION SYSTEM AS A TOOL IN THE DEVELOPMENT OF A QUALITY ANALYSIS
SYSTEM ...ttt ettt e e e e ettt e e e e s ettt et aeeesesssstsaaeeaesessassnsasaaeeessssnsssaaeeesssnnnnses 386

J. Bondzic¢, S. Popov, T. Novakovi¢, S. Dragani¢, M. Sremacki
SOFTWARE FOR HAZARD SCENARIOS MODELLING ........ccciiiiiiiiiiiieeee et 392

S. Marjanov, E. Brtka, V. Brtka
CHATBOTS AND POSSIBLE APPLICATIONS ... ...ttt 397

B. Blagojevié, P. Ivanovié
SIMPLE WEB TOOLS FOR INTERACTIVE COMMUNICATION WITH CUSTOMERS WEB
PORTAL APPLICATION ,,MY LAWYER,, ...ttt ee e 403

B. Deki¢, V. Ognjenovié¢ and Ivana Berkovié¢
VISUALIZATION OF XML AS A GRAPH......cooiiii e 410



International Conference on Information Technology and Development of Education — ITRO 2016
June, 2016. Zrenjanin, Republic of Serbia

Creating Interactive Map with OpenLayers

E. Gjorgjieva, N. Koceska, S. Koceski

Faculty of Computer Science, University Goce Delchev, Shtip, Republic of Macedonia
elena_gjorgjieva@yahoo.com, natasa.koceska@ugd.edu.mk, saso.koceski@ugd.edu.mk

Abstract — Maps are a powerful tool for geographic data
presentation. Interactive maps a computer-based tool de-
signed to collect, manipulate, analyze and visualize geo-
graphic data. They can be used also as a new teaching and
learning tool for teachers, to conduct problem-solving
active-ties in the classroom, and for students, to explore
geographic issues. This paper describes the process of
creating interactive map of Republic of Macedonia using
OpenLayers. The application allows visual presentation of
some geographic and statistical data for Republic of
Macedonia, like: region-al borders, location of cities,
presentation of some important information about selected
city, population density for re-goons and cities, total number
of men, women and children etc.

I. INTRODUCTION

The popularity of interactive maps within the
past few years has been increased significantly. The
ac-accessibility of free services such as Google and
Bing Maps, allows online mapping to be used by
every-one, and everywhere.

The opportunities that interactive maps provide
can also be used in an educational process.
Teachers can use it as a supportive tool to improve
the teach ing process, to engage and to motivate the
students.

Students can also take and advantage of using
interactive maps, because the data are easier to
visualize and understand, and the subject is easier to
learn.

Interactive maps can help the students to focus
more deeply into the course material, and to learn
more about the real world [1].

Interactive maps which are based on
OpenStreetMap, Bing Maps, Google Earth or
Google Maps, give very unique opportunity and
viable option to add stimulation to students while
learning by focusing on locations and places [2].
They can be improved in the classroom curriculum
in many diferent subjects like geography.

However, the research of the impacts of
interactive maps on education is still quite limited.
One of the first publications of using digital maps in
education is the article by Robert Tinker [3], who
explored the possibilities of representing data
with digital maps in many curricula. Koussoulakou
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and Kraak’s [4] have also experimented with
animated maps. They have made a comparison of
use of animated maps to static maps for analyzing
patio-temporal data. MacEachren et al. [5] have
tested controls for map animation and other
interactive tools for map manipulation. More
recently, several studies for using interactive maps
in education process have been conducted. They
have reported that students generally prefer using
interactive, web-based maps over static, paper maps
[6,7,8,09].

In this paper we will present an interactive map
of Republic of Macedonia, created with
OpenLayers. OpenLayers is a free, open source, tool
which allows creating interactive maps. It provides
both novice developers and professionals with a
robust library, for creating modern, fast, and
interactive web-mapping applications for desktop
and mobile devices. Created interactive map, can be
used in geography classes.

II. OPENLAYERS

OpenLayers is an open source toll developed by
Metacarta [10]. It is JavaScript library for making
interactive web maps, which are viewable in almost
all web browsers. OpenlLayers is a client side
library, therefore there is no need to download
anything be cause it not requires any special settings
or software. First version of OpenLayers was
published in 2006, in part, to Google Maps.

With OpenLayers you can build entire mapping
applications from the ground up and customize
different things of your map such as: layers, events,
controls, etc. Also, you can use more and different
map server back-ends together, as well as vector
layers. You can draw lines, polygons, circles, etc.,
with different styles.

Maps created with OpenLayers are interactive,
so users can enable or disable the visibility of layers,
they can zoom and drag the map, click on the
markers to show some data about selected
geography location etc. One of the advantages of
OpenLayers is that you can customize your map
with the design you prefer of a website.
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With OpenLayers you don’t need to be a pro-
grammer to create an interactive map because it is
very simple to use.

III. CREATING INTERACTIVE MAP WITH

OPENLAYERS

Interactive maps are more interesting for the
students than paper maps because they allow better
visualization of data. Various software exists for
cre-ating interactive maps. In our case we have used
OpenLayers free, and open source solution that al-
lows data visualization retrieved from different
sources.

With the help of OpenLayer we have created an
interactive map of Republic of Macedonia which
allows visual representation of some geographic and
statistical data for our country. This interactive map
contains different layers which enable a rich presen-
tation of the data.

The basic layer is the layer that shows the coun-
tries of the Europe continent, so the students can ac-
quire some basic knowledge about every country,
like: location, border states etc. (Fig.1).

Figure. 1. Map showing the location of Republic of Mace-donia

The second layer shows the basic map of Re-
public of Macedonia. By clicking on this map the
next level, showing the regions in Republic of Mac-
edonia, is presented (Fig. 2).

Refpuf Ikl
o Kogovis

Figue. 2. The basic map showing the regions of Republic of Macedonia
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The population density of the region is presented
using different shades of red colors. The darker col-
ors indicate regions with higher density, while the
lighter colors indicate regions with lower density.
This allows student to easily distinguish the regions,
and to learn about population density.

This map also employs highlighting on mouse-
over to allow students to get into details easily and
to support open-ended exploration. When students
mouse-over a region, that zone is outlined in red and
the fill color becomes more saturated. Double-click
on selected region, will show that region enlarged
with the towns located in that region.

Each town is presented with the name and
picture, which is made clickable (Fig. 3).

Figure. 3. Presentation of the data about particular town

Clicking on the particular picture, a larger image
appears that shows the selected city together with
some important characteristics about it. The same
information can be obtained using a dropdown box,
which lists all the cities of a selected region. This
allows student to choose the preferred way of inter-
action.

On the right side of the map, various commands
(dropdown boxes, checkboxes, and radio buttons)
are available (Fig. 4). They allow various data to be
presented on the map, like: population density
(about region and towns), number of men, women
and children, fertility rates, mortality rates etc.

Figure 4. Map with various commands used for data manipu-lation

Also various animation effects (pan, rotate, fly to
etc.) are also implemented in this map.
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IV. CONCLUSION

The rapid developments of information and com-
munication technologies have changed the notation
and the way of teaching and learning in the past
decade. In this context interactive maps, could be
seen as a useful and effective tool that provides in-
quiry-based learning experiences in the classroom.
They support interactive learning, interdisciplinary
learning, multiple representations, and multiple
linkages of information. Because of this they are
very popular with students, who prefer using inter-
active maps, over static, paper based maps.

In this paper we have presented an interactive
map created with OpenLayer, which can be used in
school geography education. This interactive map,
which is web based, allows various ways of interac-
tion forms for manipulating data representations.
Geographic and statistical data of Republic of
Mace-donia are presented with the help of this map,
so the students can learn more about specific town
and re-gion in Republic of Macedonia.

In near future we plan to conduct an experiment
with end users, in order to get feedbacks which will
help us in further application development.
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