
UNIVERSITY OF NOVI SAD 
TECHNICAL FACULTY ”MIHAJLO PUPIN” 

ZRENJANIN 
REPUBLIC OF SERBIA 

 

 

 

 

 
INTERNATIONAL CONFERENCE ON 

INFORMATION TECHNOLOGY AND 

DEVELOPMENT OF EDUCATION 

ITRO 2014 

PROCEEDINGS 
 

 

 

 

 

 
MEĐUNARODNA KONFERENCIJA 

INFORMACIONE TEHNOLOGIJE I 

RAZVOJ OBRAZOVANJA 

ITRO 2014 

ZBORNIK RADOVA 
 

 

 

 

 

 

 

ZRENJANIN, JUNE 2014 



 II 

Organiser of the Conference: 
University of Novi Sad, Technical faculty „Mihajlo Pupin”, Zrenjanin, Republic of 

Serbia 

 

Publisher:  
University of Novi Sad, Technical faculty „Mihajlo Pupin”, Djure Djakovica bb, 

Zrenjanin, Republic of Serbia 

 

For publisher: 
Milan Pavlovic, Ph. D, Professor, Dean of the Technical faculty „Mihajlo Pupin”, 

Zrenjanin 

 

Technical preparation and design: 
Ivan Tasic, Ph. D, Assistant Professor 

Dijana  Karuovic, Ph. D, Assistant Professor 

Marjana Pardanjac, Ph. D, Assistant Professor 

Erika Eleven, M.Sc, Assistant  

Dusanka Milanov 

 

Lecturer: 
Erika Tobolka, Ph. D, Professor 

 

Printed by: 
Printing office DIGINET ProStudio, Djure Jaksica street, no. 14, Zrenjanin 

Circulation: 60 

 

ISBN: 978-86-7672-225-9 
 
By the resolution no. 114-451-970/2014-03, Autonomous Province of Vojvodina Provincial 
Secretariat For Science and Technological Development donated financial means for printing 
this Conference Proceedings. 
 
The Conference is supported by the Autonomous Province of Vojvodina, the City 

Administration of Zrenjanin, The National House of Mihajlo Pupin, Idvor and 

Organizing Committee for the Anniversary of the "Mihajlo Pupin year". 

 

CIP – Каталогизација у публикацији 
Библиотека Матице српске, Нови Сад 
 
37.01:004(082) 
37.02(082) 
 
INTERNATIONAL Conference on Information Technology and  
Development of Education (2014 ; Zrenjanin) 

Proceedings = Zbornik radova / International Conference  
on Information Technology and Development of Education, ITRO 
 2014, Zrenjanin, June 2014 = Međunarodna konferencija 
 Informacione tehnologije i razvoj obrazovanja, ITRO 2014 ; 
[organiser] University of Novi Sad, Technical Faculty 
"Mihajlo Pupin", Zrenjanin. - Zrenjanin: Technical Faculty 
"Mihajlo Pupin",  2014 (Zrenjanin: Diginet ProStudio). –  
VII, 441 str. : ilustr. ; 30 cm      
 
Tiraž 60. – Bibliografija uz svaki rad .  
 
ISBN 978-86-7672-225-9 
1. Technical Faculty „Mihajlo Pupin“ (Zrenjanin) 
а) Информациона технологија – Образовање – Зборници b) 
 
Образовна технологија - Зборници 
COBISS.SR-ID 287020807 



International Conference on Information Technology and Development of Education – ITRO 2014 
June, 2014. Zrenjanin, Republic of Serbia 

 

 
CONTENTS 

 
 
S. Plachkov, N. Tsankov, A. Tsvetkova 
STUDENTS’ TRAINING THROUGH THE BLACKBOARD LEARN E-PLATFORM ....... 1 
 
M. Gogova, N. Koceska 
THE USE OF QR CODES IN EDUCATION  .......................................................................... 7 
 
B. Sobota, F. Hrozek, Š. Korečko, Cs. Szabo 
EXPERIENCES WITH VIRTUAL REALITY TECHNOLOGIES IN EDUCATION 
PROCES ................................................................................................................................... 11 
 
I. Stojanova, I. Kocev, N. Koceska, S. Koceski 
MOBILE INTERACTIVE APPLICATION FOR EDUCATION SUPPORT OF  
PRESCHOOL CHILDREN  .................................................................................................... 16 
 
T. Popkochev 
STANDARDS FOR DISTANCE LEARNING (EXPERIMENT OF THE  
SOUTH-WEST UNIVERSITY ”NEOFIT RILSKI”, BLAGOEVGRAD)  ............................ 20 
 
V. Bashovski, N. Koceska, S. Koceski 
MULTICAMPUS DISTANCE EDUCATION BASED ON VIDEO-CONFERENCING  
SYSTEM  ................................................................................................................................. 25 
 
Cs. Szabó, Z. Havlice, V. Szabóová, J. Vízi 
ON THE ROLE OF USER STORIES IN SOFTWARE ENGINEERING EDUCATION  .... 29 
 
M. Kocaleva, I. Stojanovik, Z. Zdravev 
RESEARCH ON UTAUT APPLICATION IN HIGHER EDUCATION INSTITUTIONS... 34 
 
E. Panayotova Petkova 
EFFECTIVENESS OF THE EVALUATION BY COMPUTER TESTS  .............................. 39 
 
V. Vitanova, T. Atanasova-Pachemska, S. Pachemska 

STRUCTURAL EGUATION MODELING AND THEIR APPLICATION IN 
EDUCATIONAL RESEARCH - CASE STUDY OF ICT USAGE IN PRIMARY 
SCHOOLS IN SOUTH - EAST REGION IN MACEDONIA  ............................................... 44 
 
T. Atanasova-Pacemska, R. Timovski 
QUALITY VALORIZATION OF UNIVERSITY STUDY PROGRAMS USING  
LINEAR PROGRAMMING APPLICATION  ........................................................................ 53 
 
H. Telepovská, Cs. Szabó 
SWITCHING FROM INFORMIX TO ORACLE IN TEACHING DATABASE 
SYSTEMS  ............................................................................................................................... 59 
 
V. Bashovski, S. Koceski 
TEACHING MODULAR SOFTWARE ARCHITECTURES  ............................................... 64 



International Conference on Information Technology and Development of Education – ITRO 2014 
June, 2014. Zrenjanin, Republic of Serbia 

 

 
V. Sarac, T. Atanasova-Pacemska, Z. Trifunov 

ELECTRONIC TESTS IN HIGH EDUCATION-  
OPPORTUNITIES AND CHALANGES  ................................................................................ 68 
 
A. Kotevski, N. Koceska 
MOBILE AUDIENCE RESPONSE SYSTEM AS A SUPPORT TOOL IN 
EDUCATION  .......................................................................................................................... 73 
 
B. Sobota, F. Hrozek, Š. Korečko, P. Ivančák 
VIRTUAL USER INTERFACE  .............................................................................................. 77 
 
A. Kotevski, C. Martinovska – Bande 
IMPROVED ALGORITHM FOR TAG-BASED COLLABORATIVE FILTERING  ........... 81 
 
I. Lazarevski, N. Koceska, S. Koceski 
SOFTWARE SYSTEM FOR AUTOMATED SUPPORT OF END-USERS  ........................ 86 
 
Cs. Szabo, A. Bollin 
ON A MIXED-UP SCHEDULE FOR TEACHING SOFTWARE QUALITY AND 
PROJECT  MANAGEMENT – AN EXPERIENCE REPORT  .............................................. 90 
 
Z. Zlatev, R. Golubovski, V. Gicev 
DATA PROCESSING OF RECORDED MOTION AT SEVEN-STORY HOTEL IN  
VAN NUYS, CALIFORNIA DURING NORTHRIDGE EARTHQUAKE 1994  .................. 98 
 
A. Risteska, V. Gicev 
APPLYING THE FUNDAMENTAL LEMMA OF VARIATIONAL CALCU LUS  
TO THE PROBLEM OF THE SMALLEST SURFACES IN ROTATION  ......................... 104 
 
B. Petkovska, B. Delipetrev, Z. Zdravev 
MOOCS IN HIGHER EDUCATION – STATE OF THE ART REVIEW  ............................. 108 
 
A. Fedorov 
COMPUTER GAMES’ STUDIES IN RUSSIA  .................................................................... 113 
 
E. Yashchuk, E. Zankova 
ABOUT THE IMPORTANCE OF MONITORING OF TEACHERS’ READINESS  
TO WORK WITH E-LEARNING TECHNOLOGIES .......................................................... 117 
 
V. Aleksic, M. Ivanovic 
DIGITAL DIDACTIC GAMES IN ELEMENTARY SCHOOL ........................................... 121 
 
T. Sasic, E. Eleven, D. Milanov 
THE APPLICATION OF INTERACTIVE EDUCATIONAL SOFTWARE  
IN PRESCHOOL AGES ......................................................................................................... 124 
 
D. Danilov, N. Matkovic, D. Karuovic 
INTERACTIVE WHITEBOARD INFLUENCE ON EDUCATION .................................... 131 
 



International Conference on Information Technology and Development of Education – ITRO 2014 
June, 2014. Zrenjanin, Republic of Serbia 

 

M. Lutovac, V. Grbic, N. Lutovac, J. Jankov 
SIGNIFICANCE OF WEB -ORIENTED INFORMATION SYSTEMS FOR 
E-BUSINESS IN SERBIA ..................................................................................................... 135 
 
G. Berati, F. Kroni, J. Bushati 
ADVANCED  PARALLEL  COMPUTING  METHODS  FOR  MATRIX 
MULTIPLICATION .............................................................................................................. 140 
 
G. Jausevac, G. Jotanovic 
ANALYSIS ICT KNOWLEDGE OF STUDENTS: FACULTY OF TRANSPORT AND 
TRAFFIC ENGINEERING ................................................................................................... 146 
 
M. Lutovac, N. Lutovac, J. Jankov, I. Tasic 
STABILITY SAFETY and ABUSE of BUSINESS INFORMATION SYSTEM ................ 152 
 
I. Stetsenko, E. Zankova 
BLENDED LEARNING AS THE INTEGRATION OF TRADITIONAL  
AND ELECTRONIC EDUCATIONAL MODELS .............................................................. 156 
 
A. Fedorov 
ANALYSIS OF THE STEREOTYPES OF SOVIET FILM IMAGE OF THE WAR IN A 
MEDIA EDUCATION CLASSROOM ................................................................................. 160 
 
B. Zvizdak, D. Karuovic, I. Tasic, D. Glusac 
THE USE OF SCHOOL WEBSITE FOR MOTIVATION LEVEL IMPROVEMENT ....... 166 
 
K. Dunjic Mandic, R. Karanac, Z.M. Papic 
EXPOSURE STUDENTS FROM HIGH SCHOOL IN CACAK 
TO DIGITAL VIOLENCE .................................................................................................... 172 
 
J. Simic, G. Mijatov, N. Durakovic, J. Tucakov,  Lj. Popovic, D. Sakulski, S. Popov 
MODELING AND SIMULATION IN DISASTER RISK  
MANAGEMENT EDUCATION ........................................................................................... 177 
 
N. Bubica, I. Boljat 
TEACHING OF NOVICE PROGRAMMERS: STRATEGIES, PROGRAMMING 
LANGUAGES AND PREDICTORS .................................................................................... 180 
 
I. Boljat 
EXPERIMENTAL EXAMINATION of STRUCTURED-MODULAR INSTRUCTION ... 186 
 
Z. Namestovski, B. Arsovic 
WEB 2.0 TOOLS IN EDUCATION, THE GAP BETWEEN THE CURRICULUM AND 
SCHOOL PRACTICE ............................................................................................................ 192 
 
M. Adedeji Oyinloye 
DIGITAL REVOLUTION: SCOPE AND INDUSTRIAL APPLICATION OF DATA 
WAREHOUSING AND DATA MINING  ............................................................................ 196 
 
 



International Conference on Information Technology and Development of Education – ITRO 2014 
June, 2014. Zrenjanin, Republic of Serbia 

 

E. Yashchuk, E. Zankova 
E-LEARNING TRAINING IN THE SYSTEM OF CONTINUOUS PEDAGOGICAL 
EDUCATION ......................................................................................................................... 201 
 
I. Stetsenko, E. Yashchuk 
FORMATION OF INFORMATION CULTURE OF PUPILS OF ORGANIZATIONS  
OF GENERAL EDUCATION ............................................................................................... 204 
 
S. Maravic Cisar, R. Pinter, P. Cisar 
THE GAMIFICATION OF EDUCATION ............................................................................ 208 
 
S. Stankovic 
I LEARN WITH FUN – EDUCATION FOR THE FUTURE ............................................... 212 
 
M. Simic, P. Svircev, N. Tasovac, E. Eleven 
FACEBOOK IN THE FUNCTION OF IMPROVEMENT OF TEACHING ........................ 217 
 
A. H. Trtovac, S. Sehovic, A. Konicanin 
LEARNING MANAGEMENT SYSTEM USING COMPUTERS ....................................... 222 

 
E. Tobolka, D. Mihaljica 
INFLUENCES OF SOCIAL NETWORKS ON LEARNING ENGLISH .............................. 225 
 
A. Felbab, M. Pardanjac, S. Jokic 
SAFETY AND SECURITY OF CHILDREN ON THE INTERNET ..................................... 230 
 
M. Jovanovic, D. Todosijevic, V. Ognjenovic 
OPEN SEMANTIC ASSESSMENT: A MULTIPLIED CHOICE APPROACH TO  
E-ASSESSMENT .................................................................................................................... 233 
 
E. Tobolka, M. Knezevic 
HOW TO PROTECT ELEMENTARY SCHOOL CHILDREN ON THE INTERNET ........ 237 
 
M. Seslija 
WEB APPLICATION FOR DOCUMENT MANAGEMENT SUPPORT IN HIGHER 
EDUCATION INSTITUTION ................................................................................................ 240 
 
D. Lacmanovic, D. Dobrilovic,  Z. Stojanov, J. Pekez, A. Tomovic 
MODELLING SOFTWARE APPLICATION FOR MONITORING  
ENERGY EFFICIENCY OF PUBLIC BUILDINGS ............................................................. 245 
 
V. Odadzic, B. Odadzic 
EFFECTS OF EDUCATIONAL COMPUTER SOFTWARE ON MOTIVATION AND 
PERFORMANCE OF STUDENTS IN BIOLOGY ................................................................ 251 
 
T. Davidov, S. Bosnjak 
THE SOFTWARE COMPONENTS IN THE BUSINESS APLICATIONS  
DEVELOPING ........................................................................................................................ 256 
 
 



International Conference on Information Technology and Development of Education – ITRO 2014 
June, 2014. Zrenjanin, Republic of Serbia 

 

V. Ognjenovic, M. Jovanovic, I. Berkovic 
APPLICATION OF THE DSI FRAMEWORK IN TEACHING GRAPH SEARCH 
ALGORITHMS ........................................................................................................................262  

 
M. Milenkovic, K. Vukadinovic, T. Neznanovic, E. Eleven 
EDUCATIONAL SOFTWARE FROM TRAFFIC .................................................................266 
 
T. Krizan, M. Pardanjac, S. Jokic  
GARDEN SOLAR ENERGY ..................................................................................................270 
 
D. Maravic., N. Tesic, E. Tobolka 
E-LEARNING AND ONLINE CERTIFICATES FOR ENGLISH AS A FOREIGN 
LANGUAGE ............................................................................................................................273 
 
S. Vranjes, Z. Zarin, Lj. Pavlovic, M. Pardanjac, D. Letic, S. Milosavljevic 
EDUCATIONAL COMPUTER SOFTWARE AS A SIMULATION TECHNIQUE-
EXAMPLES IN TECHNICAL AND  IT EDUCATION ........................................................277 
 
Z. Senti, M. Zivkovic, M. Samolovcev, R. Vasic, D. Karuovic 
THE USE OF ALGODOO IN TEACHING TECHNICAL AND IT EDUCATION -  
AREA OF TRAFFIC SAFETY ...............................................................................................283 
 
B. Popovic, I. Djurovka, J. Dudas, M. Pardanjac 
INTERACTIVE SIMULATIONS IN TEACHING TECHNICAL AND 
 INFORMATION TECHNOLOGIES EDUCATION .............................................................288 
 
I. Grujic, D. Radosav 
ANALYSIS OF INFORMATION TECHNOLOGY APPLICATION IN THE MUSIC 
PRODUCTION ........................................................................................................................294 
 
E. Tobolka, I. Zdrakanovic, D. Danilov 
APPLICATION AND IMPORTANCE OF INFORMATION TECHNOLOGY IN  
TEACHING ..............................................................................................................................297 
 
V. Filipov, E. Eleven, Z. Eremic 
IMPLEMENTATION OF „MOODLE“ IN THE SCHOOL SYSTEMS ................................300 
 
N. Pilipovic, S. Stanisic, S. Babuskov, N. Tatomirov, E. Eleven 
DEVELOPMENT OF INFORMATION TECHNOLOGIES INFLUENCE ON  
TEACHING ..............................................................................................................................304 
 
J. Babic, A. Terek, S. Miskovic, E. Eleven 
CHILDREN SAFETY ON SOCIAL NETWORKS ................................................................309 
 
E. Tobolka, U. Gmizic, A. Vlaskalic 
USE OF MICROSOFT POWERPOINT IN EDUCATION ....................................................312 
 
O. Iskrenovic Momcilovic, B. Miljkovic 
MOODLE - TOOL FOR E-LEARNING .................................................................................315 
 



International Conference on Information Technology and Development of Education – ITRO 2014 
June, 2014. Zrenjanin, Republic of Serbia 

 

Z. Micic, N. Stankovic, M. Blagojevic 
CLUSTERING OF KNOWLEDGE INNOVATION IN STANDARDIZED 
 “HARDWARE'S” SUBFIELDS OF INFORMATION TECHNOLOGY ................................ 319  
 
E. Tobolka, S. Stanisic, D. Gabor      
TECHNOLOGIES THAT ARE BEING USED IN E-LEARNING AND ITS EVOLUTION .. 326  
 
N. Chotaliya, Lj. Kazi, V. Jevtic, I. Berkovic, D. Cockalo, D. Glusac 
ACCREDITATION OF HIGHER EDUCATION INSTITUTIONS  
IN INDIA AND SERBIA: COMPARISON OF AUDIT FORMS ............................................. 330  
 
Lj. Kazi, B. Radulovic, M. Ivkovic, V. Makitan, B. Markoski 
WEB APPLICATION FOR PROJECT MANAGEMENT SUPPORT IN INFORMATION 
SYSTEMS HIGHER EDUCATION .......................................................................................... 340 
 
S.Vlacic, S.Rodjenkov-Milinkovic, A.Knezevic, I.Vlacic 
USE OF THE COMMERCIAL SOFTWARE TOOLS IN THE PREPARATION PHASE  
OF MILITARY PILOT EDUCATION AND TRAINING ........................................................ 346  
 
J. Lukic, A. Teofilovic, D. Nedeljkovic, 
ALIGNING EDUCATION WITH INDUSTRY REQUIREMENTS: BIG DATA ERA .......... 352 
 
E. Tobolka, M. Simic 
STUDYING WITH TABLETS .................................................................................................. 358 
 
N. Chotaliya, Lj. Kazi  
HIGHER EDUCATION INSTITUTIONS ACCREDITATION IN INDIA AND  
GUJARAT STATE OF INDIA .................................................................................................. 362   
 
D. Rac 
THE SCHOOL PRINCIPAL AS A MANAGER AND A LEADER ......................................... 367 
 
N. Aleksic, A. Miskovic 
THE DIFFERENCES BETWEEN THE ATTITUDES AND KNOWLEDGE OF  
THE BOLOGNA PROCESS AND STUDENT OF ALTERNATIVE PROGRAMS IN 
ACADEMIA ............................................................................................................................... 373 
 
M. Runic Ristic, S. Mirkov, I. Ristic 
THE PROCESS OF RECRUITMENT FOR MANAGEMENT AND  
ENGINEERING PROFESSION: COMPARATIVE ANALYSIS ............................................. 380  
 
I. Tasic, D. Mihaljica, V. Srdic, D. Cvetkovic  
IMPORTANCE OF INFORMATION SYSTEMS IN DECISION-MAKING .......................... 385 
 
M. Grahovac, I. Tasic, D. Cvetkovic, J. Jankov 
INFORMATION QUALITY IN BUSINESS LOGISTIC SYSTEMS ...................................... 390 
 
 
 
 



International Conference on Information Technology and Development of Education – ITRO 2014 
June, 2014. Zrenjanin, Republic of Serbia 

 

V. Vela  
INCIDENTAL VOCABULARY LEARNING THROUGH READING, A SYNTHESIS OF 
THE RESEARCH AND BASIC ASSUMPTIONS IN THE LITERATURE ............................ 394 
 
T. Salii, A. Salii  
THE EFFECTIVENESS OF SONG LYRICS IN MOTIVATING STUDENTS IN  
ACQUIRING VOCABULARY .................................................................................................. 398 
 
R. Osmani 
THE WORDS YOU NEED: TARGET VOCABULARY TEACHING STRATEGIES  
TO BASIC ENGLISH SKILLS STUDENTS AT SOUTH EAST EUROPEAN UNIVERSITY
 ..................................................................................................................................................... 402  
 
R. Serdukov  
THE IDEAS OF LEN MASTERMAN AS PHILOSOPHICAL AND METHODOLOGICAL  
BASIS OF MEDIA EDUCATION ............................................................................................. 406 
 
B. Blagojevic, D. Solesa, N. Kojic 
TREND INTERACTION BETWEEN PEOPLE - INTELLIGENT SOPHISTICATED  
CONTEXTUAL ENVIRONMENT ............................................................................................ 410 
 
J. Jankov, I. Tasic, M. Cockalo-Hronjec 
WORK WITH GIFTED STUDENTS IN TEACHING OF TECHNICAL AND  
IT EDUCATION ......................................................................................................................... 416 
 
G. Bilic Prijic 
CHARACTERISTICS OF ONLINE CURRICULUM AND ITS GROUNDING IN  
CONTEMPORARY LEARNING THEORIES .......................................................................... 421 
 
S. Vranjes, D. Radosav, D. Vajic, I. Tasic, D. Letic, E. Eleven 
TEACHERS' ADVANCED TRAINING OF TECHNICAL EDUCATION AND  
COMPUTER SCIENCE .............................................................................................................. 427 
 
D. Glusac, D. Milanov, D. Karuovic 
E-LEARNING THROUGH KHAN'S EIGHT-DIMENSIONAL FRAMEWORK .................... 433 
 
M. Kojadinovic 
BASICS OF WINDOWS PHONE DEVELOPMENT ............................................................... 438 
  



International Conference on Information Technology and Development of Education – ITRO 2014 
June, 2014. Zrenjanin, Republic of Serbia 

86 

SOFTWARE SYSTEM FOR AUTOMATED 
SUPPORT OF END-USERS 

I. Lazarevski, N. Koceska, S. Koceski 
University Goce Delcev - Stip/Faculty of Computer Science, Stip, Macedonia 

ilija.lazarevski@ugd.edu.mk, natasa.koceska@ugd.edu.mk, saso.koceski@ugd.edu.mk 
 

Abstract - This paper presents a software module for 
automated support of University IT System end-users. It is 
developed as a part of the integrated University IT 
System. It aims at diminishing the administrative 
workload of students, teaching staff, admin assistants and 
student service officers as well as to enable more efficient 
working environment.  

I. INTRODUCTION 

The rapid development of the information 
technology worldwide contributes for a drastic 
change of the traditional procedures according to 
which the companies are functioning for 
completion of everyday activities. This change 
demands for establishing separate departments to 
support the end users. The same demands are valid 
not only for private companies but also for 
education institutions including universities.  

The department for end users support at UGD 
Info Center, at Goce Delcev University – Stip, 
provides support to end users (students, teaching 
staff, assistants and student service officers) for 
problems that occur during their interaction with 
the developed information system. The 
communication between the end users and the 
Department of Customer Support currently is 
realized by e-mail, telephone and in person at the 
office of UGD Info Center. This approach, in 
problem resolving, causes huge burden on 
everyday activities of the operators at the 
Department of Customer Support, resulting in 
absence of systematic archiving of completed 
activities realized for the end users. Further, on, 
most of the time is spent on distribution of the 
current requests among department’s operators, and 
inefficient synchronization of the service incidents 
and responsible operators. In a long term, 
considering that the number of users who require 
daily assistance will be increased, this strategy is 
unsustainable.  

The aim of this paper is to research the 
possibility for implementing a web designed 
software system for automated software support, 
through usage of suitable technology and upgraded 

Case Management process, aiming to increase the 
quality level of services provided by the 
Department of Customer Support. A survey 
conducted among each involved party proved that 
there is a need for such system, which will 
contribute to increase significantly productivity, 
effectiveness and efficiency of the employees of 
the Support Department. Additionally, the end 
users would be able to follow the status of the 
resolution of their service incidents at all times.  

Upon the analysis, the system was designed and 
developed. The implemented system was tested 
and evaluated by the potential end-users. The 
conducted evaluation study has shown that the 
proposed solution entirely fulfills the demands of 
end-users. 

II. BACKGROUND OF END USERS SUPPORT 

SYSTEMS 

Before the introduction of the concept of the IT 
department for end users support, the clients 
(users), in order to solve their technical problems, 
had to contact employees of the IT department, by 
phone or in person [1], [2]. However, this concept 
of problems solving have major drawbacks in 
terms of the structure of the IT department as well 
as in terms of users’ satisfaction. The employees of 
the IT department are not always available for 
immediate assistance, because of their primary 
assignments within the department. The end users 
often require assistance from incompatible 
employee within the IT department, leading to 
users’ frustration, because they have to make an 
extra call or waiting to be transferred to other 
expert responsible for solving their problem. 

In order to overcome these problems, the idea 
of establishing the IT Department of Customer 
Support occurs. These department (also known as 
Computer Call Center, Contact Center or Support 
Center), is the central point of the IT department, 
that provides the end users with IT information 
about their needs in order to overcome some 
problems. The responsibilities of the Department 
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includes first level of support in case of occurrence 
of incidents, daily communication between with 
the user support system and reports generation 
about the quality of provided service [3], [4]. In [5] 
Workman and Bommer also define the importance 
of IT Department of Customer Support in 
providing technical assistance to users in case of 
computer failures (software and hardware). 

From the beginning of the establishment of the 
IT Department of Customer Support within the 
companies, several different models evolved.  

The decentralized model was one of the most 
popular in the 80s of the 20th century. According 
to this model, companies have more than one IT 
department to support end users, separated by areas 
and IT groups. Decentralized model allows 
different problems’ categories to be resolved within 
the respective IT group, that lead to timely 
resolution of problems and users satisfaction. This 
model initially gave the expected results, because 
ICT was very simple and the problems were well 
known. Over time, IT infrastructure becomes 
increasingly complex and the problems were often 
transferred from one IT group to another in order to 
obtain the correct solution. 

In order to overcome the problems faced by the 
decentralized model, companies started to use the 
centralized model within the IT department to 
support end users. This model enables merging 
most of the groups in a single (central) point for 
communication, which allows better allocation of 
resources, improved internal communication and 
incidents resolving [6]. 

Today, big corporations that have offices 
around the world, implement a virtual model of 
department to support end users. This model allows 
end users support within the departments located in 
different physical locations. The end users are able 
to contact the department for support through one 
contact phone, enabled by modern telephone 
routing technologies [7]. This method enables 
available of 24/7/365 days a year, regardless of 
department physical location. 

Another approach, which is very popular 
nowadays, is e- support. This model is very 
widespread, because it allows better, faster and 
cheaper service. This model uses Internet and web 
as the primary communication channel [8]. End 
users use e- mail or website to contact the 
Department for support, or can access online 
resources such as knowledge base. 

Which model the company will choose, 
depends on the needs and the technology that the 
company possessed. However, it is clear that a 
good customer support is essential for keeping the 
customers happy and most importantly, retaining 
them. 

III.  DEFINING THE REQUIREMENTS 

In order to tailor a system that will satisfy the 
needs of its main stakeholders (students, teaching 
staff, administration, student service offices, 
employees at the UGD Info Center) and to make 
their work more efficient and more productive, 
structured survey technique was used for their 
requirements elicitation. Considering the current 
situation, where all the incidents are reported or 
forwarded to the UGD Info Center and there they 
are processed in a causal way, without any tracking 
and feedback, the results on the survey questions, 
reveled the necessity of an automated help desk 
system. 

The survey was conducted among 85 
participants, gender and percentage balanced from 
all stakeholder groups. Majority of survey 
questions were offered with multiple-choice 
answers. The results from the survey are presented 
in the following. 

TABLE I.  YOUR OPINION ABOUT THE CURRENT 

QUALITY  OF SERVICES OFFERED BY UGD INFO CENTERA 
Answer Number of Responses 

Terrible 40 

Bad 15 

Neutral 20 

Good 10 

Very good 0 

Single answer allowed 

TABLE II.  WHAT WILL BE THE BENEFIT OF IMPLEMENTING AN 

ELECTRONIC AUTOMIZED HELP-DESK SYSTEM B 
Answer Number of Responses 

Saving time 67 
Better coordination and 

visibility 70 
Increasing the 

effectiveness and 
efficiency  65 

Better productivity and 
flexibility 80 

No advantages 4 
Multiple answers allowed 
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TABLE III.  WHAT FUNCTIONS THE HELP-DESK SYSTEM SHOULD 

PROVIDEC 
Answer Number of Responses 

e-Creation of service 
incident 75 

View of crated service 
incidents 72 

Update an existing service 
incident 45 

Attaching files to service 
incident 64 

Creating notes to service 
incident  59 

Multiple answers allowed 

TABLE IV.  WHICH CATEGORIES OF SERVICE INCIDENCE SHOULD 

BE PROVIDEDD 

Answer Number of Responses 

Question 79 

Request 82 

Problem 85 
Multiple answers allowed 

TABLE V.  WHICH MODALITIES FOR CERVICE INCIDENCE 
CREATION SHOULD BE PROVIDED E 

Answer Number of Responses 

Task 62 

Fax 0 

Phone call 79 

Email 68 

Letter 0 

Meeting 9 
Multiple answers allowed 

TABLE VI.  WHICH TEMPLATES SHOULD BE PROVIDED BY THE 
SYSTEMF 

Answer Number of Responses 

Procedure for solving a 
specific problem  60 

Question/answer for a 
given problem or situation  79 

Solution to a given 
problem 69 

General template 40 
Multiple answers allowed 

Considering the results of the survey the 
HelpDesk system was designed and integrated 
within the already developed information system. 

IV.  DEVELOPMENT OF SOFTWARE 

Taking advantage of the existing Case 
Management process within MS Dynamics CRM 
platform (which is built within the overall student 
information system at the University), we 
developed automatic help-desk system which 
enables efficient and effective handling incoming 
service incidents by the end users through the 
automatic allocation of the responsible operator, 
escalation and resolving of these service incidents 

through implementation of uniform business rules 
using the plugin and workflow technology. The 
main advantage of the MS Dynamics CRM 
platform is the use of Internet as a tool for 
communication or more specifically web services. 
Web services enable simple integration and 
configuration of the applications, in order to meet 
business needs. Using a properly implemented web 
services, the interaction between the end user and 
the system is realized, through a dedicated web 
portal created for students, and a special web portal 
for teaching staff. 

A service incident is simply an entry on the 
interaction between the client and the Department 
of Customer Support. When a customer is facing 
some problem, he contacts the Department of 
Customer Support by phone, e-mail, or through a 
web form. This activity needs to be tracked, so the 
service incident is created. All involved parties, 
regardless of their geographic location, can create 
it. When a new incident is created, a workflow is 
triggered which determines if the client, reporting 
the problem, currently exists as a contact in CRM 
or not. If not the new record in the database is 
created. Using the contact information, an e-mail is 
send to the client, containing information about the 
reported service incident as a proof of successfully 
created incident. Activity records are added to the 
contact and service incident. 

When a service incident is created, it triggers 
the procedure for granting a responsible operator 
(IT technician from the Department of Customer 
Support), that  search which  operator from the 
appropriate level is least loaded in terms of the 
number of open (unresolved) service incidents and 
assigns the service incident. In case there is more 
than one operator, which is suitable to be assigned 
as responsible operator, the service incident is 
assigned by random. Then it is up to the operator to 
work on these new incidents and mark accordingly 
when completed. The mechanism for automatic 
assignment of responsible operator is realized by 
implementing the appropriate plugin trigger that 
triggers when a new service incident is created 
(Fig. 1).  

For resolving the service incident, operator first 
searches the database of knowledge, which 
includes all previously received incidents, in order 
to find the similar resolved service incident. Using 
the keywords, it is possible to search through the 
database of knowledge, on different category 
levels. In the case of absence of previous solution 
of some similar service incident, the responsible 
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operator needs to resolve it. If he is not capable to 
do that, then he should assign the service incident 
to another operator from the superior level. 
Different workflows are triggered when a service 
incident is closed (resolved), or reopened. 

The system is designed so, it has built-in 
security, and only authorized users have access to 
appropriate parts of it. To enable data integrity and 
to support system reliability three new security 
roles for operators, regarding the levels of support, 
are defined. 

 

Figure 1.  Activity diagram for sevice incident creation and solving  

V. SYSTEM EVALUATION AND DISCUSSION 

After system implementation and in order to get 
a clear picture of the level of usability and 

satisfaction of the end users, the benefits of its use, 
a series of interviews with end users of all target 
groups were conducted. 

Through interviews conducted between 
students, teaching staff and associates and officers 
of student services, 95% of interviewees were very 
satisfied with the implemented functionalities, 
great flexibility and simplicity in the process of 
interaction with the customer support department 
quickly and efficiently, filing service incidents, 
tracking their status, implemented automated way 
of informing and web reporting, as well as 
centralized and unified approach of incidence 
management. 85% of interviewees were satisfied 
with the way of implementing the functionality to 
search through the knowledge base and the ability 
to forward a specific item from the base of 
knowledge via email. Some of the interviewees 
(10%) gave suggestions for upgrading the system 
with the implementation of live chat operators. 

REFERENCES 
[1] P. McKoen, Creating a Help Desk from Scratch: A Recipe for 

Success, In Proceedings of the 28th annual ACM SIGUCCS 
conference on User services: Building the future. 29 Oct.-1 Nov. 
2000, Richmond, Virginia, United States. 

[2] C. L. Smith, Building a Help Desk From Scratch, With No 
Staff, No Equipment and No Money: Moulding Novice Student 
Consultants into Seasoned Help Desk Operators, In Proceedings 
of the 24th annual ACM SIGUCCS conference on User 
Services: Sept. 1996, Chicago, Illinois, USA. 

[3] Central Computer and Telecommunication Agency (1989). IT 
Infrastructure Library: Help Desk, HMSO Publication Centre, 1-
4. 

[4] R. Marcella, I. Middleton, The Role of the Help Desk in the 
Strategic Management of Information Systems. OCLC Systems 
and Services, 12(4), 4-19, 1996. 

[5] M. Workman, W. Bommer, Redesigning Computer Call Center 
Work: a Longitudinal Field Experiment. J.Organiz. Behav, 25. 
Wiley InterScience, 317-337, 2004. 

[6] J. Scullen, Re-engineering Desktop Support at Griffith 
University, Presented at the 2001 Australasia Educause 
Conference on the Power of 3, 20-23 May 2001, Gold Coast, 
Queensland, Australia. 

[7] F. Tischler, D. Trachtenberg, The Emergency of the distributed 
help desk, Telemarketing and Call Center Solutions, 2001. 

[8] C. Broome, J. Streitwieser, What is E-support. Service and 
Support Handbook. Help Desk Institute, 2002, pp.31-40. 

 




