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INTRODUCTION

This Proceedings comprises papers from the International conference on
Information technology and development of education that is held in the
"Vojvodina” Hotel in Zrenjanin on June 28™ 2013.

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 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
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 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 at least two independent members of
the Science Committee.

The papers presented on the Conference and published in this Proceedings can
be useful for teacher while learning and teaching in the fields of informatics,

technics and other teaching subjects and activities. Contribution to science and
teaching development in this region and wider has been achieved in this way.

The Organizing Committee of the Conference

VI
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SESSION 1
INFORMATION TECHNOLOGIES AND E-LEARNING

When we talk about distance learning many termsiseel such as: Distance Learning, Distance
Training, Distance Education, eLearning (e-LearnjgjLearning), Online (On-line) Education, Virtual
Instruction, Virtual Education, Virtual ClassroomEjectronic Classroom, Blended Learning, etc.
Comprehending these terms as synonyms is not adtalddhey all have a common feature that they
represent a learning process in which knowledgeceoand the recipient are physically separated,rand
which their relationship is supported by applyi@y'| They individually represents option nuance imith
the distance learning process.

Providing hardware and software is no problemifgplementing computer technology into
educational process. The students are usually gasiic about learning from electronic teaching
materials. Assuming the appropriate hardware arftivae have been chosen, the success of this
technology depends on how it has been implememtedur educational institutions, the Internet and
educational computer software are not used suffilyielue to relatively law number of such software
our market.

In the frame of this session there are papers dgtido social networks possibilities that have
been used more and more for learning and exchanegulping materials as well as users' experience.

Review of papers and their contributions:

1. SOCIAL NETWORKS FROM THE PERSPECTIVE OF DIFFERENT T HEORIES
The paper gives a critical evaluation of the cdmtions made by different theories to the
understanding of interpersonal relationships. A¢ #ame time the latest results from these
research fields will produce synergetic effectadléo increasing research on social networks and,
finally, identify their influence on education.

2. DISTANCE LEARNING — AN INNOVATIVE WAY OF GETTING ED UCATION
The author examines the main types and models sifrdi learning, shows the differences
between the form of distance learning and the titadil one. The author points out that the
effectiveness of distant education is determinethieyuse of teaching technologies that underlie
learning.

3. PRACTICE DEVELOPMENT OF ELECTRONIC MULTIMEDIA TEACH ING AIDS
The graphic interface and the structure of dewedopnd examined multimedia tutorials on
training areas of the institute are described amdgnted in details. The advantages of using
electronic means of learning are studied.

4. DESIGN OF LEARNING MANAGEMENT SYSTEM WITH USE OF IN NOVATIVE
WEB BASED 3D USER INTERFACE
Innovative structure of visual 3D user interfaceswdesigned with the aim of possibility to
visually represent term relationships and to visuadvigate through the knowledge base.

5. IMPLEMENTING IMPROVEMENTS TO THE “SOFTWARE ENGINEER ING BASICS”
COURSE
In this paper, authors propose the improvementsarfing and exercising processes introduced
with emphasis on student project assessment and ldiMjuage skills.

6. ACHIEVING HIGHER STUDENT PARTICIPATION ON LMS CONTE NT CREATION
THROUGH THE CROWD SOURCING AND POSITIVE MOTIVATION
The paper presents the way where students are atedito create the content; this content is
further shared among class. Motivation is donevaluating the students. To achieve this model
authors are using reputation and crowd-sourcinghasomena of recent years.
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PEX4FUN: A WEB-BASED ENVIRONMENT FOR TEACHING COMPU TER SCIENCE
Pex4Fun can be used to teach and learn computgraonming at many levels from high school
all the way through graduate courses. It provitesa very useful capabilities to support testing.
E-LEARNING AT UNIVERSITY OF MONTENEGRO

The focus of e-learning implementation into edwwral process is always giving educators the
best tools to promote learning and to improve mighaf knowledge transfer. The main aim of
digital learning in Montenegro is that every studsron higher level of education that has almost
the same chances and opportunities in educatiah athers.

POSSIBILITIES OF IMPLEMENTING WEB 2.0 TOOLS IN EDUC ATION

In this paper, is presented — without completere®e Web 2.0 tools that can be successfully
used in education and for scientific research pegpo To implement web 2.0 services in
education, it is necessary to have Internet coioreetnd technical and methodical knowledge.
Web 2.0 tools, such as online documents, socialar&s, wikis, blogs, social bookmarking and
online presentations are interesting possibilitiéh interactive and multimedia support, which
motivate students and fit their mentality and edasylives.

DEVELOPMENT OF SYSTEM FOR AUTOMATED RANKING

When candidates are registering to study, a rankioglem occurs in certain study programs. To
solve this, a new web service was developed. The pwt of the service is an algorithm that
decides and controls the entire logic of the servic

PROTECTING CHILDREN ON THE INTERNET

This paper demonstrate the possibilities of raighmg level of knowledge and awareness, and
how virtual reality affects children and to whattent it must not engaged in digital a world that
is safe and without consequences.

CROSS-LINGUAL APPROACH IN SEMANTIC DISTANCE EDUCATI ON SYSTEMS

Since the underlying concept graph of a lessorbegpresented in a formal way, using Semantic
Web technologies, it can be translated into anguage by means of an appropriate cross-lingual
ontology.

WEB 2.0 BASED ASSESSMENT IN E-LEARNING

The Web 2.0 concept - strategy can also be appliessessment: instead of solving multiple
choice or other types of predefined tests, studantbe put in position to freely (but presumably
within certain constraints) construct knowledgeréguired domain, by means of which they
would display the level of competence achieved.

LIFELONG EDUCATION THROUGH E-LEARNING

The paper gives a brief overview of lifelong edumatthen its benefits and effects of organizing
these classes via distance learning.

HISTORICAL DEVELOPMENT OF E-LEARNING THROUGH DISTAN CE
LEARNING

This paper provides an overview of e-learning whkee first forms as a medium for the
transmission of information using paper until todafien computers are used.

ADVANTAGES and DISADVANTAGES of USING SOCIAL NETWOR KS in the
LEARNING PROCESS

In this paper advantages and disadvantages of gsitigl networks in the learning process are
given. It is mostly insisted on the developmenpactical knowledge, and that leads to the need
to continue the process of organizing of classgisifstantly changes, and the role of students and
teachers in it. It's necessary for students to becanore actively involved in the process of
acquiring knowledge so the knowledge acquired toavemwill be put into use.

USE OF INFORMATION TECHNOLOGY IN EDUCATION

This paper discusses the implementation of infalonatiechnology in teaching, implementation
methods, problems and difficulties that can arideenvusing these methods and the benefits
brought by information technology in education.

ASSURANCE AND SAFETY OF CHILDREN ON THE INTERNET

This work is a short overview of the dangers whitlernet brings, the ways in which they can be
overcome, as well as advices which should be fathw
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SUBJECT ,DISASTER RISK MANAGEMENT" - SPATIAL CONTEX T

This paper describes the possibilities of applisatf information technology during lectures of
the subject "Disaster Risk Management". One of itien goals of the course is to raise
awareness among students about the existence dfighster risks and consequences they can
cause.

VISUAL PROGRAMMING WITH SCRATCH

This work presents key features of the system igwal programming called Scratch, which was
developed at the Massachusetts Institute of Teolggdlom the US.

E-LEARNING IMPLEMENTATION: BENEFITS AND CHALLENGES IN THE
DEVELOPING COUNTRIES

This paper provides a general conclusion in thenfof recommendations to raise the success of
e-learning implementation. It is significant fortharesearchers and practitioners, providing a
better understanding for them in their effortsrtwpiove the success to failure ratio of e-learning
implementation.

STUDENTS' CLOUD SERVICE OF THE FACULTY OF EDUCATION IN SOMBOR

The model of Cloud Service has been developed @sewnCloud open source software.
CLICK SAFELY

“Click Safely” campaign educate the youngest membireir parents and teachers. The purpose
of this paper is to indicate potential danger afoimect use of the Internet for children. It also
emphasizes how much the role of parents and teagheducation are important.

EVALUATION OF WEB BASED INTELLIGENT E-LEARNING REPO RT SYSTEM

The paper presents an aspect of the evaluation bitelligent, web-based reporting system that
has been created in order to obtain a report aerpatof behavior of future users of learning
management system.

REQUIREMENTS QUALITY ONLINE COURSES

In this paper the author point to the conditiond egquirements that may significantly facilitate
students making their final decision regardingdékection of different forms of online training.
COMPARING ALGORITHMS USED IN SOLVING SUDOKU PUZZLES

This paper deals with differences between two @lyms used for solving Sudoku problems.
Algorithms used are Brute Force algorithm and Baaking algorithm. The goal of this project
is to show the differences between those two alyos.

CONCEPT OF ONLINE LEARNING

The text strives to provide answers to the follayijuestions: What are the features of the online
learning concept? What are the core modules ofnenlearning system? What makes the
software and hardware platform of the system? Whidue function of LMS and LCMS?

TOOLS FOR E-LEARNING

Tools for e-learning are the focus of the geneoglytation and is an area that is rapidly changing
and progressing. There is no universal tool, whioks the job perfectly. Each has its good and
bad sides and often used more for the same job.

THE IMPACT OF FOREIGN DIRECT INVESTMENTS IN MODERNI ZATION
LEARNING PROCESS- E LEARNING

The enclosed study shows how much influence foremyestment partakes in educational
methods and how the modern communication and irdtom technology are developing with
this new expansion.

FACEBOOK IN DESIGN TECHNOLOGY AND INFORMATION

This paper presents the role and importance ofstioial network Facebook, its influence on
young generation and how to spend valuable timégnemet.

CONTEMPORARY VIEW OF E-LEARNING DESIGN AND IMPLEME NTATION

This article compares traditional teaching withearhing, it gives an account how e-learning
could be used as an instrument of educational dpaent of a nation. It is an area of IT that has
not been fully utilized by stakeholder in educasibsector in sub Sahara Africa.

USING INTERACTIVE WHITEBOARDS IN EDUCATION

Success of using this teaching means mostly depmmtisachers who should find the best ways
of using great possibilities of IWB in their worko students would be more active,
comprehension greater thus learning more suadessf

3
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APPLICATION EFFECTS OF INTERACTIVE WHITEBOARD IN TE ACHING
TECHNICAL AND IT EDUCATION

This work is an attempt that the idea of activechéag is elaborated through application of
interactive whiteboard and to show opportunitiesl affects of its application in teaching
Technical and IT education.

CLOUD COMPUTING IN FUNCTION OF CENTRALIZED LEARNING

The purpose of this paper is to investigate thesipdgies of centralizing the knowledge pool
through Cloud Computing, present the effects aedipt the future of this trend.

ETHICAL AND TECHNICAL ISSUES IN NETWORK SECURITY LA B CREATION

The importance of research in these fields emefigea the rapid growth and utilization of
information and communication technologies in fegt years. In this paper are presented ethical
and technical issues important for building effiti@nvironments for teaching security experts
within bachelor, master, and doctoral courses.

FIELD OF VISION AND BASKETBALL ACTION COVERAGE FROM A POINT OF A
BASKETBALL REFEREE

The developed solution has been designed and gmcklavith the aim to establish how
successfully is a part of a basketball game obselyea referee and to establish whether his or
her decision in a particular situation was valichot.

RESPONSIBILITIES AND POSSIBILITIES OF DISTANCE LEAR NING IN
CORPORATE SETTINGS

The aim of this paper is to indicate the possibgitof distance learning in corporate/ non-
educational setting with the responsibilities a&gtied with management and administration.
EFFECTIVENESS OF COMPUTER-ASSISTED INSTRUCTION IN T EACHING AND
LEARNING GENETICS

This experimental study examined effectivenesshef dcomputer-assisted instruction (CAI) on
students’ achievement in biology science as contparth the traditional method of instruction.
BY SIMULATING TO THE SOLAR FUTURE

The simulation model, with which we want to appitoadth syllabus from renewable energy
sources, includes action of replacement elementSuof and clouds. With such actions, the
student insight into the contribution of solar egein the development of hot water, and what are
the outcomes of bad weather.

M-LEARNING AS A TREND TOWARDS MODERN LEARNING

Mobile learning is an e-learning approach in whicl learning materials available using PDAs
(Personal Digital Assistant, PDA) and smart molmtammunicator. Typically, e-learning is
described as learning "anytime" and "anywhere" tfemg; anywhere), but with access to a
computer and connection to the Internet.

A NEW NETWORKING FEATURE IN COMPUTER CLASSROOMS: HO MEGROUP
AND HOMEGROUP PROTOCOL

HomeGroup provides methods for easy sharing fiesginters in a classroom network without
knowledge about computer networks or additionalkestment in IT equipment. HomeGroup
protocol creates a trust relationship between [Bw@igured hosts via peer-to-peer networking
with the use of DPWS and Peer-to-Peer Groupingr8gderotocol.

SIMULATION OF USING SOLAR ENERGY FOR ELEMENTARY SCH OOL
STUDENTS

The paper presents the possibility of exposurgdhbehing topic "Sources of Energy". To close
the operation of this complex system the most falctvay is to make simulation of the system.
In this way, students easily recognize and undedsthe way of converting solar energy into
electricity or heat.

A MODEL FOR OPTIMIZATION OF HIGHER EDUCATION PROCES S WITH DATA
ENVELOPMENT ANALYSIS

In this paper we present an approach for modelindyztion units (DMUSs) in Higher Education,
as a preparation for applying Data Envelopment ¥si1al(DEA) to measure their efficiency.
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POSSIBLE APPROACH FOR WEB BASED EMPLOYEE TRAINING | N
GOVERNMENT SECTOR

Constant employee education is one of the mainackenistics of modern age and industry.
Improvement of employee's work skills and abilgynio longer present only in private sector, in
companies struggling to find their place in the ke#rbut also in the public government sector
and administration. Employees must continuouslynleand develop their skills, and web based
training emerged as one of the most efficient meshaf education.

MODELING AND SIMULATION OF INTERNAL COMBUSTION ENGI NES

The paper presents modeling and simulation of titernal combustion engine so called
Combustion engine.

HYBRID CAR WITH INTERFACE

In this work, an easy mode of the use of microamlatr is presented.

POSITIVE AND NEGATIVE ASPECTS OF THE PLATFORM FOR DISTANCE
LEARNING - MOODLE AND WEBCT

In this paper positive and negative aspects ofpladform for distance learning - moodle and
webct are given.

MODELLING AND SIMULATION IN ENERGY IN TECHICAL AND IT EDUCATION
Independent work by students with the help of teeghs one of the main goals of modern
teaching. Students should gradually lead to selfleyment, systematically and continuously
trained. Independent work can be defined as amarga student employment under controlled
conditions to solve the tasks.

TEACHING SUPPORT VECTOR MACHINES IN ARTIFICIAL INTE LLIGENCE
CLASSROOM

This paper will present Support Vector Machines aadhe of their learning methods, analyze
their performance in comparison with more populaufél Networks, hopefully add some insight
into teaching them to students, and answer thetignesf whether there is a place for them in
Artificial Intelligence classroom.
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SOCIAL NETWORKS FROM THE
PERSPECTIVE OF DIFFERENT THEORIES

|. Konda, B. Rodica, J. Starc

Faculty of Business and Management Sciences NegtanSlovenia
School of Business and Management, Novo mestogSiav
iva.konda@guest.arnes.si, barbara.rodica@guest.arrjasmina.starc@guest.arnes.si

Abstract - This article is a survey of essential fidings in  theories within these sciences to the explanation

different research fields ranging from economics, and understanding of the theory of relationship
organisational sciences, sociology, psychology, lawexact

sciences, all of which have influenced the develogmt of networks.

social networks. The paper gives a critical evaluatn of

the contributions made by different theories to the I. NETWORK OF INTERPERSONAL
understanding of interpersonal relationships. At tke same RELATIONSHIPS FROM THE VIEWPOINT OF

time the latest results from these research fieldwill
produce synergetic effects, lead to increasing remeh on DIFFERENT THEORIES

social networks and, finally, identify their influence on We posit that economics, organisational
education. science, sociology, social psychology, politics and
law are not the only sciences that research the

I.  INTRODUCTION nature of relationship networks, as it is generally

Personal relationships and reputation amon tated by resear(_:hers in the business Iiterag},re [1
actors play an important role in the simplification[2]: [3] but contributions made by exact sciences
and improvement of interpersonal relationships@ve to be added to the aforementioned concepts
By working closely together, individuals from Of ~the —interfirm  relationships  research.
different companies create and change thMathematics, for instance, makes the analysis of a
developing partnership. In this process, variou&elationship network easier by providing suitable
phenomena connect: individuals' behavior theifmathematical methods; statistics and its models
intentions, mutual communication, belief systems€Nable us to understand the present state assvell a
ideologies of different groups, that is, the widesth® dynamics of the network of relationships; and
possible range of aspects of a society and ifcomputer science contributes to the research with
individuals. In the course of social interactione t 'S @dvanced packages designed for the analysis of
characteristics that lie in the very core of humarrge relationship networks.
nature are expressed in: individuals' behavior, \What is therefore the interdisciplinarity of the
social values and norms shared by the individualgn interpersonal relationships network? This is
as well as the subconscious psychic structures th@éhematically presented in Figure 1.
are reflected in the individuals' emotions and ) , I
motivation. The system of interpersonal Agency Theorys one of the subfields within
relationships develops through social interactioﬁhe so-called new institutional economics. It is th

characterised by trust, loyalty, collaboration andesearch direction of new institutional economics
an exchange of in,formatio’n In turn. thethat focuses on the ex-ante mechanisms presumed

to qguarantee the efficient functioning of a

interpersonal relationships strengthen he oth h directi f th
communication and make it possible to resolve §°MPany. The other research direction of the new

functional conflict and learn from it. This alsosha 'NStitutional economics is transaction  costs
a positive effect on the strengthening of trusfcOnemicswhich focuses on the ex-post aspect of
between partners. We deal with Constan{ransactlons between the two sides. These two

interactional influences among the aforementionef’€0i€s have in common that they both
socio-psychological variables. substantlally contrlbut.e' to the explanation gnd
understanding of efficiency of the marketing

For better understanding of the complexity ofrelationships organisation. In addition to the
the network of relationships, it is essential tokn aforementioned theories, we shall present the
and understand the influence of different sciencesociologists' contribution to the analysis of

as well as the actual contributions of respectivénterpersonal relationships network througguity
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theory, as well asthe contribution made bgcial  psychology

SCIENCES SOCIALPSYCHOLOGY

e SCIENCES

: uys
g—w —
g

a I

NETWORK OF INTERPRESONAL RELATIONSHIPS

ECONOMICS ORGANISATION ] SOCIOLOGY AND } LAW EXACT

m—

Figure 1. Interdisciplinarity of the Network afterpersonal Relationships

Moreover, we shall talk discussestional shared by the participants [5]. Cooperation norms
contract theory which is closely connected to the express the partners' expectations concerning their
fields of law, economics, organisation sciencesollaboration and behavior in order to achieve
and sociology. In the sequel, we shall describeommon and individual goals. These norms act as
network theorywhose research starting points area general protection against the opportunistic
predominantly taken from sociology as wellbehavior.

) : A fite individuals' interests, explains the dyadic
on the assumption that units, meaning individuals

create a network on the basis of their ConSCiOL%rincipal-agent relationship and ~uses  control
o . . . . mechanisms for the description of exchange. We
decisions about which relationships they will

establish and which they intend to break. Th can say that these are the crucial starting points

importance of different social processes (in tfgs) hich have to be included in the analysis of the
P . i P interpersonal relationships network. Our reproach
the point of disagreement between th

. . . 1o the agency theory is that it pays too much
aforementioned theories. In the last section &f thi_y, . i -2 t0 the research of the dyad principal-
paper, we shall present the tools for analysin

social network relationships in the form Ofggent, instead of, in our opinion, to a more

computer proarams with the helo of mathematic ilmportant issue relating to the embeddedness of
puter prog P Ahis relationship into a larger network context.
and statistical methods.

B. Transaction Cost Theory

The transaction cost theory is the intertweaving
two analytical aspects: one stemming from
titutional economics and the other from
make the agent act in accordance with thorganisational sciences and law. The .transaction

osts are the cost of search, negotiation, control

principal's own interests.The agency relationship and enforcement of exchange agreements [2], [6]
is a significant component of almost all exchange TR

transactions. From the viewpoint of interpersonal Social networks reduce transaction costs, since
relationships, the critical agency constructs hee t the information asymmetry is substantially
uncertainty of economic operations, thelowered by a higher level of information within a
individuals' minimal benefits and goals as well asietwork [7]. The opportunistic behavior in a
their risk performance [4]. network proves to be more expensive, since the
factors understand that the loss of reputation
negatively affects not only the actual relationship
but can also influence all the existent and poanti
partners.

A. Agency Theory

The main reason for the agency relationshi%f
develops when the principal and the agent do n%s
follow the same goals, with the principal trying to

Agency theory focuses on the use o
contractual conditions for theoordination and
control of relationshipsThe efficiency of control
mechanisms is also influenced by suoial norms
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The transaction cost theory is complementarpenefit. The aforementioned distinctions also
to the principal-agent theory. Both approacheindicate a very important division within
have in common that they contribute to thepsychology: the division between the so-called
explanation and understanding of the relationshipsbjective  (benefit, profit) and subjective

among actors. (perceived benefit, perceived profit). The equality
in the relationship should be discerned from the
C. Equity Theory equality of rights, because the equality in the

The definition of this theory is a problem in relationship is essentially characterised by theest
itself, and so is its evaluation, since eactfbalance.
individual has his/her own subjective measure af
certain usefulness. According to this theory COMPARISON
people in their interpersonal relationships seek  Ourowninputsand
interactional results proportional to their inputg ~esults ration with the

. . . referential individual's
and efforts for the preservation of interaction cation

These inputs can be a psychical or physical effort, yoas Continuation of

talent, attractiveness, kindness etc. If theretgxis | existing state

an inequity between the inputs and the results of Just? Y

interaction, dissatisfaction appears and the ¢

possibility of a relationship interaction break-up MEASURES FOR ABOLITION OF

grows. NO TENSION AND RESTORATION OF

i EQUITY:

Sometimes people stay in relationships tha 1. Change of inputs

offer them no satisfaction. According to Thibaut|___TENSION 2. Change of results

and Kelley [8], we can explain this with the I 3. Distorted perception of oneself
. . . . 4. Distorted perception of others

notion of dependence in relationships. The level df  \io1vaTion 5. substitution of referential

dependence is defined with the difference betwegn ror asoLTioN | individual

what we get and what the sociologists Thibaut and  oF TENSION 6. Abolition of exchange

Kelley call “the comparison level for alternatives”
The comparison level for alternatives denotes the
best possible results that could be achieved in the

first relatively best possible relationship afteet |f one of the relationship partners gains more
break-up of the previously existing relationship. I profit from the total income while investing more

we lose more than we get in the long run, wet the same time, the partnership is still fair and
become unsatisfied. Why do so many people stayalanced. Equality in interpersonal relationships
in relationships which bring them nothing butshould be such a form of social balance to which
dissatisfaction? That happens because they ag@cial interaction would aspire. The equality

dependent on the relationship. In this caseelationship is also considered a “fair” relatioipsh
dependence means that they cannot get somethiggthe equity relationship.

better elsewhere.

Figure 2. Equity Theory

The equity theory or the exchange theory,

Research on the equity theory deals withaccording to some researchers, contributes to the
collective processes and a fair distribution ofexplanation of the dyadic nature of relationships.
benefits [9], [10]. We can use several differenin addition, it brings the following concepts teeth
measures for the diminishment of inequity in arsocial network: the concept of strength in the
interpersonal relationship (see Figure 2). We caaxchange need for the adaptation to partners, trust
increase the inputs, if they are too small inhe relationship equality, reciprocity and, last bu
comparison with the results and inputs ofnot least, the importance of values shared by the
comparable individuals; we can decrease thgs|ationship partners.
results, if they are too high in comparison with th
results and inputs of comparable individuals etcd. The Social Psychology Contribution
From the viewpoint of social psychology, we have T relationships among individuals were

to distinguish between the categories Oy ngantly studied in sociology, psychology, and
“‘outcomes” and what is “perceived as an.gmmunication sciences.

outcome” in an interpersonal relationship [11]. _ _ _
The problem is similar to the problem of how to Interactionsare socio-psychological processes
distinguish between “benefit” and “perceived”that are present in human relationships. These
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processes take place between two or more peoptoperation and the establishment of relationship
between an individual and a group, or amongan only derive from an interpersonal relationship.
different groups, connecting them into a networkA company's employee (e.g. professor), who is
of mutual dependencies. The most importanore or less successfully involved in social
process of social interaction is the informationinteraction with students, other professors and the
exchange, meaning communication By company' representatives, plays the central role.
communicating, we convey messages,

simultaneously  define  our interpersonalE. Rational Contracting Theory

relationship and, by doing so, also determine the Contractual relationships have already been
behavior of communication participants. We carmentioned in this paper, which only corroborates
speak of a content aspect and a relational aspectgur hypothesis that the field of interpersonal
communication, which means (1) what werelationships is intertwined with many fields,
communicate, and (2) how we do that, or in othejhcluding law. Legal and formal relationships are
wors, how we define the relationship byprecise and binding contractual relationships
communication. The research and therapeutighich specify the obligations and roles of the two
experiences show that the relational aspect iglationship partners [5]. Legal-formal
surpressed in interpersonal relationships, inclydinrelationships create two basic benefits; they ensur
a lot of spontaneity and few communication errorsprotection that can be realised through the
On the other hand, in interpersonal relationShipéountry's |ega| system and regu|ate the partner
with little spontaneity and many communicationrelationship by creating a plan for the next period
errors, there is a constant battle going on betweafowever, the legal relationships can also present a
partners concerning the nature of theifimitation, if they diminish the partners' flexitit

relationship, whereas the content aspect of thejp adapting to the changing business environment.

communication is placed in the background of , , ,
their attention [12]. In the modern firm theory, a firm is

predominantly a complex group of mutual
Each individual holds his own systems ofcontractual relationships between the resources'
judgment, own values, Capabilities and needs th@ﬂNners_ TwWo or more Companies deve|op a
help him/her to determine the result of interactionpartnership with the aim of sharing and jointly
The creation and maintenance of interactiofysing their unique resources and capabilities, all
depend on three kinds of factors [3]: firstly, thefor the achievement of competitive advantage. A
benefits and loses expected from entering gng-term contractual cooperation demands a very
relationship; secondly, the possibility of choosinghigh level of the involved parties' mutual trustda

alternative relationships; and thirdly, the deaisio also demands mutual investments in the phase of
and belief that the expected intearction is the begontract execution [13].

possible alternative for both partners.

The core message of thecial exchange theory F- Networks Theory
has the following implication for the The networks theory, also called the social
understanding of a social network: in the event ofetworks theory or the actors' networks theory, can
mutual respect and reciprocal exchange, trust cdre broadly categorised as a structural sociological
be expected among participants. This is the basiBeory [14]. Social networks are defined as groups
for a long-term and ever-increasing exchang@f people, companies or other social entities that
connected with a friendly relationship among theare bound together by a number of socially
participants. The philosophy of a network ofimportant relationships; for instance, friendship,
interpersonal relationships is thereforecooperation or the information exchange, or other
encapsulated in a belief that satisfaction in #&utual actions undertaken in order to more
partnership can only be achieved if the satisfactiosuccessfully achieve desired goals by means of
of exchange partners is also achieved. Such experience, information or resources excharge.
procedure is a direct result of empathy for thesocial networkis an ongoing revolution whose
needs of other participants, the respect of theparticipants are its audience at the same time [15]
equality, mutual trust and willingness to adapt aghe network approach uses the social network
well as, of course, the promise of fulfilment. theory as a tool to monitor how relationships
among several participants develop and how the
‘?elationship ties strengthen in networks [16]. The
Ynetwork researchers in social sciences therefore

The aforementioned constructs are th
cornerstones of social psychology. Ever

10



International Conference on Information Technologyand Development of Education — ITRO 2013
June, 2013. Zrenjanin, Republic of Serbia

study participants, dyads and the network structurdie asymmetry of information created by the lack
[17]. In the study of organisational networks, theof connections among the individuals or the

following questions are becoming more and morgroups in a social network. The more of such
important. How can an interactional structureunconnected relationships an individual has, the
ensure a concerted action directed towards thgigger the access to information. Controlled with

achievement of common goals as well as the goalke measure to which a certain connection
of each individual organisation? How do networkrepresents a “bridge”, strong connections are more
characteristics influence the characteristics of aimportant for the actors in order to acquire

organisation? [18]. resources in comparison to weak connections,
ince they encourage the extent and quality of

We have to bear in mind that, apart from the’ .
formation, based on greater trust.

choice-making and transformation processes in the
exchange, there is always a human interaction Oh, Labianca & Chung [25] add a new aspect
process built by individual actors from theto social capital, defining it as the “group social
companies involved in exchange. We also cannatapital”, which is a set of resources made avaglabl
ignore the fact that the membership in the networko a group through the social relationships of
is dynamical [19] and that the network isgroup members. The group has relationships
embedded into the environment and thereforaithin a social group as well as broader formal and
subject to changes [20]. informal relationships within the organisation
structure. Of course, the group also has

approach within the framework of social andrela;'r?igzzf: \(,(velthou;ogzl Srgzeut;}g:lf) Ofuslitrs1 O\;\;\r(]e
cognitive sciences. The approach is based on 19 9. ' g

supposition that relationships, or the connectionimemet [26], and it is exactly these relationship

meaning the connections among the participants lf'at are OT crucial importance for the'development
and maintenance of the social network

a network, are of utmost importance. Apart from . .
the importance of connections in social networksr,elat'onsmps'
the following principles are important for the Therefore, social capital represents the
analysis of social network21]: participants and contribution or the capital of people to which
their actions are mutually dependent, theandividuals have access via their social
connections among the participants serve as @nnections and networks. The adjective “social”
means of the transport of material and nonedenotes the relationships or the interactions among
material resources, the network's structuralhe people, whereas the noun “capital” can be
environment is a source of opportunities and/ounderstood as the asset of an individual or a group
limitations for the individual participants' actmn which is formed by cooperation and
the structural environment of the networkcommunication with others.

deterrines he permanent paten of CONNECONS 1o nemuo research backgrourThe roton
9 P P P P of network is common to numerous research

the value of interrelationships among peOpIEEllisciplines. The network analysis was used by

\évr']tgmo?h(;?mggr?]y :r?igZ{eZHZ]a S %Tjgpg mstsglri?pangnthropologists for the research of kinships and
P ' ’ Yooy lationships within communities, by social

common values, network and norms are those th ychologists as an approach to the analysis of

present 'add(_ad value within a company or amon ommunication patterns in small groups, by
companies in a sense that they promote th

. . ociologists for the research of opinion leadership
transfer of information ‘?‘”d the development .oénd diffusion of innovations and by the consumer
new knowledge. Bourdieu with co-authors (in

23 speaks about social capital as thebehavior researchers for the research of the
[23]) sp P uitability of brands in interpersonal relationghip

interpersonal relationships among people as w he network analysis has also proved to be useful

asd the sources embodied in these interperso : .
relationships. According to the structural holeg%Ir the research of newly emerging social

theory [24], social capital is defined as a lewel tstructures in organisations (For more, see [26]).
which an individual is the only connection In social sciences, there are two main
between two individuals or groups. Theapproaches to the study of networks, according to
aforementioned theory emphasises that thBowell and Smith-Doerr [28]; namely, the
benefits of social capital stem from the access toetworks can be either used as analytical tools or
different knowledges and opportunities, meaningis a form of management. The former group of

Social networks analysis a separate research

11
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research includes the Industrial Network approactraditionally taken place at the level of personal
(IMP group network approach). In opposition toconnections now functions online. By doing so,
the sociological and more structural approachethe individuals benefit from convergent sinergy of
(the social network analysis), the IMP grouponline conferences, direct and fast computer
researchers put more attention to the content @ommunication, common online working space
relationships and their dynamics. and interactive tables on the internet, such as the
HTTP protocol [26]. The online networks play a

Because oflynamical nature of interactions in _. .. . . . .
aalgmflcant role in business activities, the ecoimm

the network the researchers encounter conceptu
as well as empirical challenges [29]. The researc
approach should take into account not only th
definitions of networks and networks' structures
but also the social processes that take placerwith
the social context of the network. The structura
theory sets out the theoretical cornerstones fo(g Mathematical and statistical models

such thinking, since these cornerstones study the } ) ) ] ]
interplay between structure and action in creating At this point, we would like to emphasise, in
and maintenaning social systems. “Structuralist@Uf Opinion, essential findings, achievements,
see social interactions as a prism, through whicfiodels and tools developed in the fields of
the individuals' goals as well as the common goal@athematics, statistics, physics, computer science,
break and by doing so create the social realitg THS Well as biology and chemistry, which we can
organization of society is an unresolvable diatectjuse for the analysis of networks of interpersonal
between the authonomy and mutual dependencélationships. However, we shall not provide
between action and restraint” ([30], p. 949). Thiletailed explanation of these approaches.

inseparable connection between structure and pMost models for network evolution deal with
action is known in the structural theory under thghe definition of parameters that influence the
term of structural duallty A great theoretical anqqetwork structure [35] These parameters are
methodological contribution to the forms of theroughly divided into the networks characteristics
network organisationwas made by Contractorand the characteristics of a singular network unit.
Wasserman and Faust [30]. “The network is aMowever, these models pay little attention to the
organisation”, they posit (p. 681), and claim thainfluence of the network structure on the
research into networks should be based odividual's characteristics. This problem is
“multiple theories” (e.g. theories of self-interest gddressed by the model of contagion and selection,
theories of mutual interest and collective actionpresented in [36], which also explains changes in
cognitive theories, theories of network evolutionthe network structure as functions of the
and coevolution), as well as on the multi-levelcharacteristics of network units, and changes in
analysis (actor, dyad, triad and a global level).  the characteristics of a singular unit as a fumctio
The need for théongitudinal network research of the network structure. This model is a member

is expressed in the work [32], [29], [33], we canof the fami_ly of stochast!c models._ Although the
also find it in the Granovetter's [19] early cajrf US€ Of loglinear models is a prevailing approach,
research on the consecutive development phases™pdeling with the help of Markov models for
the network. By saying this, we do not want tosocial networks presents a very usgful alternative
posit that no other study has ever addressed thé/]- For the analysis of interaction and the
question of development in time. We can find ananalyss of cross-over effects in the' network of
extensive research survey on the structural artérfirm relationships, we can use widely spread

functional field of networks in the paper by !09it models, such as the* models([37], [38]).
Newman [34]. An extensive survey of approaches to networks in

_ _ _ the research field of physics can be found in [39],
With the advancement in technology, sociaf40], [41].

networks have gradually outgrown the framework _ _

of personal interaction amon individuals as well as We can carry out the analysis of interpersonal
the technological infrastructure that connected afi€lationships by using the type of social network
these individuals. Social networks have evolve@nalysis based on the methodbidck modelling
into online social networksonnected by computer The aim of this important mathematical method is

networks. Interaction among individuals which had0 alleviate the analysis of studied relationships
and connections. The block modelling enables

evelopment and education. This type of virtual

ommunities provides an arena where people from
ifferent communities can collaborate, interact and
?xchange knowledge, experiences and common
jnterests.
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researchers to focus their study on a smallenathematics, but also in physics, biology and
network or a block model in which the constituentchemistry. Almost every complex system can be
units are clusters of equal units, instead opresented as a graph ([47], [34], [35]). Computer

directing research into a large, too complexnodelling has
network. The obtained structure is much morepproaches

traditional
theory and

quickly replaced

in  mathematical

manageable and suitable for interpretations as wedkperiments.

as the checking how well the model structures
chosen in advance match with the real network
[35].

.  CONCLUSION

In this article, we presented the widest possible

A very useful software for such an analysis igheoretical base for the study of social networks

the PAJEK programme [42], designed especiallyhat

range from economics, organisational

for the analysis of large networks. It is based osciences, sociology, social psychology, law to
quick algorithms and has a very well designedxact sciences. We outlined contributions made by

graphical presentation of the networks.
UCINET [43] package is also very useful for theof

Thelifferent theories to the development of the theory

interpersonal relationships as well as the

network analysis. This package is less powerfuhterconnectedness of these theories. Each of them
than the PAJEK package; however, it has a las deficient in itself from the point of view of a
more functions. Among other interesting packagesetwork of interpersonal relationships; however,
for the network analysis, let us also mention thgut all together, they complement one another.
GRADAP and STRUCTURE packages, whichOnly a complete overview of all the theories will

have similar working powers than UCINET.

The observation of a network in a certain give
moment or in a given time interval gives us ver
important information about the status of theh
network in that particular moment as well as the
position and meaning of each individual unit
within the network; however, it offers only little
explanation about how and why the structur
evolved. For the explanation of the network
structure and its evolution, we have to broaden the
notion of network to dynamic or the so-called™!
longitudinal networks A longitudinal networkis
composed of at least two consecutive observationg
of the same network with constant or changeable
membership [44]. With these networks, the focas,
point of interest is the understanding how the
network develops and changes through time, d4
well as finding new ways for developing the
models of social processes, which would helgs
explain the observed structures [35], [36], [29],
[45], [46]. Therefore, the core of interest is the
dynamics of interpersonal relationships, which i<®!
very important for the understanding of a sociaj
network. The following problem arises: this
dynamics cannot be presented solely with a statlél
presentation in a satisfactory way. The solution i?g]
a dynamical presentation of networks in time,
which opens the door for researchers in the
following fields: discovering the characteristids o (101
the network's evolution, monitoring the evolution
of selected parts of the network and discovering
the outstanding parts of the network. In recent
years, the network analysis and graph theory hasg;
been one of the hottest research fields not only in

13

give us a good explanation of what is going on in
the network of interpresonal relationships and a
Tufficient understanding of these processes. At the
Ysame time, it instructs us about all the factors we
ave to take into account, if we intend to study a
Social network. It also gives, the basic informatio
on how we should start carrying out the analysis of
éhe relationships network.
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DISTANCE LEARNING — AN INNOVATIVE
WAY OF GETTING EDUCATION

D. Kozlova
Taganrog State Teacher Training Institute of ACRekhov, Taganrog, Russia

Abstract. The article is devoted to the problems othe  specific usage of technological basis (for example,
learning process organization with the help of distnt only computer telecommunications, computer

education. The author examines the main types and e - - - - .
models of distant learning, shows the differencesebwveen telecommunications in conjunction with printing

the form of distance learning and the traditional me. The ~ €quipment, CD-ROMs, the so-called case-
author points out that the effectiveness of distant technology, etc.).
education is determined by the use of teaching

technologies that underlie learning. Distant educéon is Consider the difference of _diStance |eamir_19
proved to be regarded as an independent form of tising ~ from correspondence and part-time one. It consists
in the organization of lifelong learning education. in the fact that the distance form provides a

Experts on strategic issues of education Caﬁystematic and efficient interactivity. Distance

distance learning the educational system of thg:arning is _constructed in accordance with the
9 y Same objectives and content as the full-time

XX| century. The urgency of the topic of OIISt‘r’lncelearning. But the form of the material and forms of

learning is that the results of social progress 7
. . Interaction between teachers and students are
previously concentrated in the area technology

todav concentrate in the information sphere Thdifferent. Didactic principles of distance educatio
y : P ) rinciples of scientific, system and systematic,
stage of its development at the moment can b

. o activity, the principles of developmental
characterized as telecommunications. [1] education,  visibility,  differentiation  and

Distance learning today gives the ability toindividualization of learning, etc.) are the sanse a
create systems of mass continuous learnindgull-time training, but their implementation is
common information exchange, regardless of thdifferent, which is due to the specifics of the new
spatial and time frames. form learning opportunities of the information

[ i . ironment Internet, its services.
Distance learning system allows gaining the"V'"O" :

necessary skills and new knowledge with a help of Thus, on the one hand, distance learning should
personal computer (PC) and access to the Internée considered in the overall system of continuous
The location of the PC does not matter, so one caducation, assuming the continuity of its
learn at home, at work, at on-line class of one ahdividual units. On the other hand, distance
the centers of distance education, as well asyn atearning is necessary to distinguish as a system
other place where there is a PC with Interneand a process.

connection. This is a major advantage of distance

. I Distance learning courses require careful and
learning over traditional forms.

detailed planning of learner's activity, its
Moreover, the system of distance educatiomrganization, clear statement of the goals and

gives equal opportunities to all people regardlessbjectives of training, the delivery of the necegsa

of their social status (children, students, civida teaching materials to provide interactivity between

military, the unemployed, etc.) in all parts of thestudents and teachers, the feedback between the

country and abroad to realize the human right dkarner and the learning material, provide the

getting education and information. ability of group training. An effective feedback

As any form of training, distance learning has dﬁl”OWS the student to obtain information about the

particular component composition: purposes, dugerrectness of the progress on the_ way from
to the social order for all forms of training; iIgnorance to knowledge. Motivation is also an

maintenance, determined by the existing program%ssential element of any distance learning course.

for a particular type of school, methods, Atthe moment, the most common are the types
organizational forms, learning tools. The last éhreof distance learning based on interactive
components in distance learning determined by th@levision; computer telecommunication networks
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(regional, global), with a variety of didactic mail to the regions. The method of training, which
opportunities, depending on the used configuratiowas called "Natural learning» (Natural Learning
(text files, multimedia technologies, video Manner) is on the basis of such a system.

conferencing) technology combined CD and the

Internet. [3] Telepresence assumes distance presence, which

is, for example, implemented with the help of the
The advantage of learning based on interactiveobot 100 R.Bot (http://robotor.ru/2011/05/30/r-

television, is its ability to direct eye contactthvi bot-interview/).

the audience, located at different distances from

the teacher. Its negative side is that such trgirgn The third method involves a CDs using as the
. ’ 9 ; . gin ase of the electronic textbook. It encompasses the
like usual class that is made using traditiona

: reat teaching opportunities for the university,
methods and modern educational technology. Th chool education and training for professionals.

can be acceptable only while demonstratingl.he advantage of a CD is that it combines the

unique methods, laboratory experiments, in Whidﬂo lowing features: interactivity, multimedia

teachers and students can be witnhessed a(? ntains a large volume of information and

Feagﬁﬁ:piid :2 ttr;]ee ufsi§| dOfo?evr;Ie\l/(vnoivr\ﬂ?)?r%Ztigz hereby significantly improves the process of
9 S(’jistance learning.

technologies, participate in the discussion. Thi
form of distance learning is interactive and can be Now it is possible to identify six main models
considered promising in the system of professionaif distance learning [3].

development and training. But at the moment it is

. . The first model is an external studies training.
extremely expensive technologies.

Education is oriented for school or high school
The next way of distance learning involves thgexamination) requirements and is designed for
use of computer telecommunications in mode of epupils and students, who for some reason cannot
mail, teleconferences, information resources of thattend full-time educational establishments.
regional networks and the Internet. [2] It is the
most popular and inexpensive way of distanc%n
learning. Its organization is provided the usehef t
latest means of telecommunication technologies.

The second model is a training on the basis of
e of the universities. It is the whole system of
education for students who are trained not
stationary, but at a distance, part-time (open jorm
Distance learning, carried out by means obr remotely, on the basis of new information
computer telecommunications has the followingechnologies, including computer
forms of study. telecommunications. These programs are used to

Chat-classes - training sessions carried out WitRrOduce a variety of certificates of education.

the use of chat technology. They are held The third model is a training based on the
synchronously, all participants have simultaneousooperation of several institutions. It provides a
access to a chat room. There are such chat-scho@nt training of distance-learning programs for a
in many remote schools where these chat roommumber of educational institutions in the leading
organize activity of distance teachers and studentslisciplines (in all parts of the country and abnoad

Such co-operation in the preparation of distance

Web classes - distance lessons, conferencqg rning allows them to make better quality and

seminars, business games, labs, workshops a[ng expensive. The long-term goal of the program

other forms of training sessions conducted bYs to enable any citizen of the Commonwealth

means of  telecommunications  and Othe(/vithout leaving their country and their homes, to

gpggigﬁggaez dﬁi:etggn;?t\?vrenbef‘bri(r)r:sva\(fg uzistI'?Rs et any education on the basis of functioning & th
P ' rommunity colleges and universities.

are the form of the user experience on a particula
subject or problem with the records left on one of The fourth model is independent educational
the sites with installing of the appropriateinstitutions, specially created for the purpose of
program. open and distance learning, where students can get

Teleconferences are usuallv held on the basis ﬁf education in various fields. They specialize in
. . ; Y . e creation of multimedia courseware. Education
the mailing lists via e-mail. Achievement of .

educational goals is characteristic for educationg fully covered by the organizations and firms

; here the students work. The largest of such
teleconferences. There are also forms of d'Stan(fﬁstitution is the Open Universitv in London. on
learning in which learning materials are sent b){ P y '

he basis of which in recent years a large number
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of remote students not only from the UK but fromthese trips and numerous household financial
many countries of the Commonwealth have beeburden for the student (and the organizational
trained. challenges for administrators and teachers of the

The fifth model is training according to self- learning process).

learning systems. Education in such systems is 3. "Young mothers" and other people who are
carried out entirely by means of radio orforced by family circumstances to be present
TVprograms, as well as extra printed materials. constantly at home, but wishing to work in the

The sixth model is informal, integrated distancemure and getting education for that.

learning based multimedia programs. These 4. "People with severe physical disabilities and
programs focus on training an adult audiencejo not leave their homes. There are few health
those people who for some reason were not able testrictions. If a person sees the image on the
finish school. monitor and is able to work with a keyboard and
ouse - he can be taught through distance
arning. Importantly, recent improvements in
connection with the input and output information
1. The higher efficiency of training comparedto a computer practically there are no diseases
with the evening and part-time courses at ghich can prevent anyone's distance education. In
lower cost of educational services. addition, medically developed software products
Reducing the time of study. are enable to offset the effects of different
especially neurological) disorders, and even
mprove the condition of the patient and they can
be easily integrated in the distance system.
4. The independence of the student on théncreasingly, disabled rehabilitation centers and
geographic location of the university. similar organizations are turning to distance

In practice, the use of distance learning has fqe]
number of advantages:

Possibility of a parallel study at Russian an
foreign universities.

Anyone can get an education remotely. There igaarnmg systems [6].
no age, territorial, educational, professional But along with the advantages of distance
restrictions, and practically no restrictions onlearning, there are problems in its organization.
health grounds. Distance learning students can ndhus, the effectiveness of distance learning is
only be students in the traditional sense of thdirectly dependent on those teachers, who are
word, but also schoolchildren and staff ofworking with students on the Internet [4]. It stebul
organizations engaged in corporate training. be teachers of the universal training: owning
Among willing to be educated there are severarlnOOIern . information technology, _and
groups, for which the distance learning is moré)sycholog]cally ready tq 'work with SIUdemS in the
preferable than the traditional one. new learning a'nd cognitive network' er]wro'nm('ent.

Unfortunately, in our country there isn't this kind

They are the ones who find it difficult to attendof training. Another problem is the infrastructure
classes at a specific place and at a fixed timeo provide the student information in networks.
These primarily include: The question of what should be the structure and
omposition of educational material is still open.
long with this is the question of the conditiorfs o
ccess to distance learning courses. The same
sue of organization and evaluation of distance
students' knowledge is not resolved too. To solve
it, it's necessary to create a legal frameworktier

2. University students living in remote areasassessment of students' knowledge.

and thus geographically cut off from educational . . .
and research centers. In our country, the best of MOSt effectwe_ness n distance learning can be
such centers are extremely uneven an chieved by using mixed methods of distance

concentrated in a few large cities. Thes earning. The term "mixed distance learning"

conditions make it impossible to obtain the desireHTpIIes thatftt;)e tr:almnghprogram |sdconstrU(r:]ted as
high-quality education a significant part of the€ements of both synchronous and asynchronous

population, since not only internal, but also theelements of teaching methods.
form of the traditional distance learning involves
travel to a large university town and paired with

1. Employees of corporations who can pass th
necessary training and re-training within thei
organizations, and sometimes without ever leavin
their jobs, which significantly reduces the cost o
corporate training.
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Methods of synchronous distance learningelevision. The effectiveness of each of these
provide communication between student andnodels depends on the distance learning
teacher in real time - on-line communication. organization andmethodicalquality of materials
.used, as well as the skill of teachers involved in

Asynchronous distance learning technique i

I e process.

used when communication between the teach li] P

and the students in real time is impossible. thes REFERENCE

so-called off-line communication. [1] Federal'nyj zakon ot 28 fevralja 2012 g. N 11-FZ v@senii

In conclusion, it should be noted that the
continuous education can be implemented in a
system where the subject of education may b&!
therein, being in different stages of age. Means
navigation in the educational system is distance
learning, which is an important aspect of
communication between the participants of thé"
educational process, the mandatory consultation
the teacher. In this case, communication between
the student and the instructor is held with thehel
of telecommunications, computer and Interne
technologies, as well as the means of interactive
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Abstract - The graphic interface and the structure of manuals on paper due to their loss of a number of
developed and examined multimedia tutorials on &ining didactic properties. The introduction to the

areas of the institute are described and presenteih . .
details. The advantages of using electronic meansf educational process of e-books allows:

learning are studied. + to improve the quality of education through

the use of innovative training tools;

to increase students' interest in the studied
subjects;

to provide students with access to

I INTRODUCTION

The use of e-learning in the educational process *
is not just a requirement of the time, but an
unlimited possibility in improving the quality and

effectiveness of  educational process. It is additional sources of information;
impossible to present a model of modern . to increase  availability of training
educational institutions without computer labs, materials (for example, for students who
multimedia projectors and interactive whiteboards combine study with work);

and a modern teacher - without possession of

information and communication competence [1]. fo update the content of teaching material

based on the latest achievements of science
In order to address issues related to the use of and technology;

information technology in the educational process ., iy set multimedia materials (presentations

at the Department of Computer Science and video, audio); ’

Management of Taganrog State Teacher's ’ ’

Training Institute of Anton Chekhov a laboratory * 10 deévelop fund assessment tools that

of informatization education problems are allows you to value the quality of
formed. One of the priorities is to develop educational __ material
information educational environment of the development(intermediate, final test).

institute, in particular, the development of Developed by professors and members of the
electronic multimedia tutorials on subjects trafnin |aboratory of the Institute multimedia electronic
Institute. textbooks have a unified interface that are

I RESEARCH presented by three areas. [3]

The modern system of training students cannot
rely on the use of traditional textbooks and®

On the top of the screen there is a title of an
lectronic manual and the authors™ names.

Introductory B Middle English (1100-1500)
Data In 1066 Willimn (he Congueror, the Duke of Normandy (part of modem Frauce), H
f— invaded and conquercd Englan new conquerors (called the Normans) brought with
them a kind of French, which the language of the Royal Court, and (U
Contents classes. For a period i
S atury English
L History of the language is
origins and called Middle English. It was the language of the great poet Chaucer (c1340-1400). but it
development of ‘would still be difficult for native English speakers to understand today.
English
IL. Old English (450
-1100 AD)
by Chaucer.

IO iddle Engli
(1100-1500)
IV. Barly Modern
English (1500 1800)
V. Latc Modcrn
‘English (1800 I N . .
et Middle English literature

In the 12th century, a new form of English now known as Middle English evolve, arliest form of English literature
Sources o which is comprehensible to modern readers and listeners. albeit not easily. Middle Engl: il the 1470s, when the Ch:

le|ae@fa © [wi]  paous
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On the left there is a content in which the In the central part of the window there is
student can choose a specific section by clickingnformation on the chosen section.
on it and the left mouse button. "Table of
Contents" contains a drop-down list of notes to
sections of educational material.

Introductory Contents
Old English (450-1100 AD)
L History of the g
Da"’a P The madng Germanic trbes spoke smilar lnganges, which i Britsn developed mto what we now call Od English Old Enghh & not sount

¥
g s and T PELAR m‘ or look Bee Enghh todas Native Englsh speakers sou woud have sveat dicuby wnderstanding Ol Englith Nevertheless, sbous haf of the mos
develonme]lt of h o ‘| commonly used words i Modem English have Old English roots. The words be, sereng and warter , for example, dertve from Ofd English. Ok

M ol | o e ik et arocnd 1100

English e e ki sl
Contents e = pne st nd| o S : "= Carm
_ ——————————— e e o) ¢ Old un;hs: Beeratwre” (sometimes refemed 1o as m-sm.;ﬁmm{\ rn(méws«es hr;nrféwg«n n ()ldHEn@lsh (also caled xﬁo-
N i 1 oo o+ 4| Saon) i1 Anglo-Saxon England from the th century to the decades after the Norman Canquest of 1066, *Cadmor's Hymar, composed in the Tt
I1. Old English (450 \’m:ﬂiﬁ:«?ﬁwxn‘:ﬁz centary according to Bede, is aften considered the oldest xtast poem in Englth, whereas the later poem, The Grave is one of the final poems witter
sour‘ces 21100 AD) n E)G F;xp:Ti]l in Old Enghsh, nnd presents  transtional text between Old and Middle Enghich. Likewise, the Parker Chronicle contimes ul the | 2th century
I 1'_ III. Middle English
nyol arion 1100-1500 The poem Beori, which often bagins the traditional canon of English Bterature, i the maost famous work of Old Erghsh Rreratize. It survives in a singht

4 masmscript known as the Nowel Codex. Its conposition by a0 anomvmscns Anglo-Saxon poet is dated between the Sth and the early 116h centary: In 1731
[l the manaserpt was badly damaged by a fire that swept through a budding housng a collection of Medieval manuserpts assembled by Sir Robert Broce
b Cotton. The poem fell into obscurity for decades, and its existence did not become widely known again wetd #t was printed = 1518 in an edion prepared by
gl the [celandic-Danish scholar Grinnr Joasson Thorkeln

about authors IV. Early Modern

English (1500-1800)
V. Late Modern
English (1800
Present)

The presence of a testing unit allows control
of the knowledge and includes:

» modules offered for topic study ; e the number of a group;
» bank of questions to the modules; e the name of the module;
» database "Statistics" which fixes: * the numbers of questions that have been
« surname, first name, middle name of the given wrong
student; * answers;
» date and time of the test; « final score.

7' Statistics 20.01.2012 17:36:58

< > =
“Wrong answers” allows the teacher to define « create new modules;
topics that caused difficulty while studying them. . .
_ _ edit banks of questions;
The work with test program is performed on
two levels: » analyze the results of the test through
_ access to the base of data “Statistics” and
» for students (doing the test); also delete it when complete work with the
» for the administrator/teacher. course;
Teachers can: * chan

* gepassword if it is necessary.
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7' Database edit 8 =05

Pzzsword chanse

Put in modulus name  [History education
Qiestion number | 1
Gusstion | Which of the ancient Greek ptﬁicsophﬁs put forward
the idea of consistent state education system?

sover L | Aristotel

answer 2 :’_Socrat

answer3 : Platon

answerd , Democrit

o= o o e e ] (] R ]
Cpen Close NMew moduhis

Current results |

Developed manuals contain media blocks in
which authors place audio, video, presentations
corresponding to the subject of the studied
discipline.

One of the advantages is an ability to attract
students to the development of e-learning. For
example, the most interesting are presentations,
modeling results, animations, showing physical,
chemical and other processes can enter the
structure of the corresponding edition from the
point of view of design and presentation content.
This approach allows stimulating research
activities of students on the one hand and forms
information and communication competence of
future specialists on the other hand.

Ill.  CONCLUSION

All developed electronic publications are
assessed by experts in the field of e-learning and
are registered in the Federal State Unitary
Enterprise Scientific-Technical Center
"Informregistr" by  assigning state
registration number.

the

21

Development of electronic multimedia
training is one of the stages of information
formation educational environment of the
university which  will improve quality,
effectiveness and accessibility of education.
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Abstract - This paper deals with the ongoing work @ cultural environments and in the previously
Learning Management System designed as the authoring ynreachable forms.

and publishing tool for application in the field of e-

learning. In designing this tool the emphasis waslgced on New forms of content, including not only text

the possibility of collaborative work of groups ofauthors but also audio and video materials as well as

in the phase of creation of the knowledge base, vdi is  jnteractive forms of content are increasing the
composeq of term definitions, 'dlffer.ent kinds of tem efficiency of the Iearning process.
relationships and related multimedia represented by

pictures, diagrams, video and audio files. Innovatie Opportunities, which e-learning with use of the
sucture of veual 30 wser nlertece was desigiedit e nternet brings, are_however in many cases ot
and to visually navigate through the knowledge baserhe _co_mpletely utilized. Th? content of learning object
paper introduces the idea and implementation detaiand 1S IN Many cases, copying the structure and content
special attention is paid to the description of visal 30~ Of the paper based teaching material, without
user interface. adding multimedia represented by audio and video
content, or included content lacks the interagtivit

. INTRODUCTION thatis possible.

The alternative choices for classroom learning 1here is drop of students from electronic
are evolving over the decades. With distanc&0urses and many educators feel that this measure

learning in the form of corresponding courses ifS unacceptable. Solution that can overcome
which printed materials were used in thedescribed problem is in the increase of the

beginning, through the radio and television course§téractivity according to Anido et al. [3] and in
in the past into new, more interactive and effectiv Socialization of students which was investigated by

form which combines the use of computers anZturk and Mutlu [4].

telecommunications in our presence with the use The interactivity and socialization in the World

of internet as the modern, interactive tool. Wide Web environment can be understand as an
Today, not only easy delivery of |eaminginterchange of messages and other communication

material is possible, but also interactivell Varous forms, for example audio and video

capabilities of audio and video multimedia andc@lls and conferencing and innovative form of
communication are available. Development of thdteraction — between students and learning
internet and easy accessibility of the internefnaterials.

network with popularity of World Wide Web

(WWW) is powering the use of e-learning in [I.  AUTHORING AND PUBLISHING TOOL

education [1][2]. Authoring and publishing tool introduced in

E-learning is representing the opportunity tothis paper is specialized tool for collaborative
expand access to the education beyond schools af{@rk on term definitions in encyclopedic approach
universies and allows the ~ cost-effectivethat are used in the process of teaching.
distribution of education to the broad audience. |t disposes with interface for authors of content

Corporations are for example able to educatfepresented by definitions of terms and their
employees without travelling, lost of productivity re[ations and multimedia and also it disposes with

and without other expenses.There are possibilitigiterface for students, which are not allowed to
to deliver learning materials to previously change the content.

unreachable students in different geographical and
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In the future this tool will allow interchange of level is HTML based, with use of CSS, JavaScript
information between authors and students and wilind jQuery.

allow interactions through the various
communication forms like posting of comments,
discussion boards, chat, mailing lists and other?
and students will have opportunity to participate
on the content creation.

Client/Server architecture allows to access
uthoring/publishing tool via internet with use of
he web browser. Interface of the application
allows the creation of distributable

learning

objects, in which the knowledge base is stored
Tool disposes with innovative 3D user interfacewith use of XML.

that is developed in this project to allow
interactively navigate through the content.

[ll.  GENERAL CONCEPT
In the centre of the scope of this work is the

Author's user
browsing and editing of knowledge base, while
student’s interface does not allow making changes
of knowledge base.

interface allows WYSIWYG

effort to build platform for collaborative work on
the creation of definitions of terms in encycloedi
approach with strong emphasize in implementatio
of relations between terms.

Formal description of relations between term
is the base for creation of visual representation (
relations in virtual 3D space, which is also used g
the visual user interface of authoring/publishing

Administrators and authors

Students

User Interface User Interface

A A A 4

\ 4 v A 4 y

tool.

Visual 3D wuser interface is also main
navigation system of the tool. It allows to navegat
interactively through the knowledge base and to
see additional information represented in textual,
pictorial, audio and video form.

The strong emphasize is also on the
collaboration of authors in the phase of definigion
of terms creation and students in the phase of
study of this teaching material. Students are also
able to communicate to each other and also with

Application Application

PHP JAVA PHP JAVA
Knowledge Multimedia
Base Repository

Figure 1. Structure of authoring/publishing tool

V. USER PRIVILEGS

the authors and to comment definitions and Users of this authoring/publishing tool are
relationships. They are able to participate in thislivided into four levels according to their tasks

way on the process of iterative content creation.

IV. |IMPLEMENTATION DETAILS

Three layers architecture is used
authoring/publishing tool.

in this

Common base of knowledge represented by e

definitions of terms, relations between them and
bibliography lists used for creation of the content
is stored in database and additional multimedia
files are stored in repository.

Separate application and presentation layer for
administrators and content authors on the one side
and students that are allowed only to view the
learning content on the other side is used. (Big. 1

Implementation of this authoring/publishing
tool is using Apache server, gt the backend is used
MySQL database. JAVA and PHP source code is
used in the application layer. SQL query language
is used to access stored information. Presentation

23

and competencies:

Administrators — the role of the
administrator is to maintain application and
user accounts and to assign privileges to
other users.

Authors — the role of authors is to create
definitions of terms, their relations and
other related multimedia content. In this
highly trusted environment all authors are
allowed to cooperate on the each term
definition and are allowed to change
content created by another author without
noticing.

Students- users in the role of students are
allowed to study published content without
ability to change of the content, but are
allowed to comment and to use all
integrated communication  tools to
communicate with other students and also
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teachers which are authors of terms and . Central layer displays central taxonomical
related content. unit and other units with synonym,

« Guests- not registered users are in the role congenial terms and other relations.

system. They are allowed to study or superior terms, with close relation to the
published content, but they are not allowed central term.

to make comments or to export content in
any form. Guests do not have access to < Lower layer displays one or more daughter
integrated communication tools. terms that are in close relation to the

Authorization and authentification of the user is central terms.

based on the LDAP and it is interconnected with . Relations between terms are represented

the authorization and authentification of users of by vectors binding terms in the same and
oth_er |_nformat|9_n systems at the Technical different layers, with use of different
University of KoSice. colors for diverse relation types.

usability of the tool and understandability of

_Very important part of the system architecturgyisplayed visual information delivered by 3D user
is a set of tools dedicated to the interaction angiarface. user is allowed to:

communication between various categories o

system users. Communication subsystem consists ¢ Switch on and off visibility of upper and

of several communication tools: lower layer to enhance visibility of
taxonomical units and their relations in
central layer.
Change interactively central term by click
on another displayed term. Visual
interface displays this term as the central
term and displays related terms in their
actual roles in all layers. (Fig. 2.).
Change the point of view to see displayed
information in different perspectives.

e Zoom in and out to customize number of
displayed terms presented in one view and
in all layers.

» Posting of commenis the basic possibility
how users of the system can annotate the
work of other authors. Comments are
bound to the terms and are very important
in the process of content creation.
Comments can be posted as publicly visible
or private, visible only to author of the
respective taxonomical unit definition and
related content.

» Discussion boardsand chat are the
opportunities for users of the system to
meet each other and to talk about the topics
related with published content. There is a
great opportunity for socialization of
students. Public and private communication Term 1 Term 2

is allowed. /

» Mailing lists are established for possibility / Term 3
to send messages to all users, all authors or Upper Lay ¥
groups of authors, by administrators and Cenural Term
authors of the content.

|er*\
VIl. VISUAL 3D USER INTERFACE Central Lay / X

The main part of the layout of the authoring Term 4 Term 6
and publishing tool and distributable learning
object is in this project designed innovative and | ;e Layer
interactive visual three dimensional user interface
which consists of:

) ) Figure 2. Representation of terms in three lageBD space
» Text representations of terms which are with represented relations of terms.

distributed in 3D visual user interface in 3
layers.
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VIIl. CONCLUSION

This paper represents brief introduction of th
work on authoring and publishing tool with use of
the innovative and interactive 3D user interface,
which is meant not only as the e-learning tool, but
also as the platform for collaborative work of[1]
groups of authors on terms definitions with aim to
prepare exact, comprehensive and consisteHt
definitions of terms that will be used in the
learning process not only in e-learning
applications.

The tool will be used also as the part of thds]
realization of the Project No. APVV-0008-10 that
is being solved at the Department of Computerg,
and Informatics, Faculty of Electrical Engineering
and Informatics, Technical University of KoSice as
the knowledge base in the field of computer[

networks and computer security. °)

In the future development of this authoring and
publishing tool, the stress will be laid on thep
enhancement of communication possibilities
between users of the tool and in the phase of
iterative testing in the wild and consecutivel”
improving to find the suitable graphical
representation of terms and their relations, with
aim to find balance between amount of displayeé!
information and its easy comprehensibility.

(9]
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Abstract - In this paper, we propose the improvemets of
learning and exercising processes introduced with
emphasis on student project assessment and UML
language skills. The improved content consists of éhbasic
course structure implemented in LMS Moodle and the
extensions (supporting material) implemented as etnal
course material located in our knowledge transfer mject

tasks to the students to make the semester colorful

Classical features of the LMS are course
material management, assignments and tests; our
motivation is to extend this system by e.g. new
types of questions. In this paper, we show our

improved course and point out the possible
extensions of our concept.

depository.

I INTRODUCTION The paper continues with the introduction of

Teaching software engineering is a task for th@U" SE Basics course. Next, Sectio_n I presents an
teacher, where the improvement of the learnindSight to an editor based on the jsUML2 library

content is a daily routine. 6]3 [7]. Finally, we point out possible merging
_ ) _ _ ~_ _ points between the LMS Moodle and the jsSUML2
Software engineering (SE) is a wide discipline gditor.

so a selection of topics could be only presented
during the course [1]. To avoid significant . THE SE BASICS COURSE
incompleteness, lower detail is used to have the

larger area of the topic covered, mainly using [2], Fafrpiliarizatiop with.thehmetho?s e;ndhtoolsk;!sed
[3], [4] and [5] as referred resources. In software projects Is the goal of the subject,
which is expressed by the content of Fig. 1 where

As many other subjects, the SE basics course égveral course materials are shown in thevéek
also implemented using automated testing toolsf the semester related to UML modeling and

such as LMS Moodle. We decided to assign severgiagrams, and the (Rational) Unified Process.
Prehl’ad témy

5 Sylabus and conditions for credits/exam
£ Osnova predmetu a podmienky ukontenia

OE

T Stavove diagramy

% Diagramy Interakeie

£ UnL-suvislosti medzi modelmi

& Unified Process

& RUP

5 Class diagram - info

£ Class diagram - priklad

& UL Dynamic hodels (tutorial sparxsystems)
&g UMLE.3 Structural and Behavioral Models [tutorial sparsystems)
= uml_3 Behavioraltodels_en

£ uml_3_Behavhdod _STD_ACTD en

= uml_4_depen_en

Figure 1. Sample part of the SE Basics course.
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A. Lectures 10. Final presentation and defense of the

Lecture topics are as follows: project

1. Software life cycle models, use andc. Tasks
Importance. 1. The project system or subsystem using a

2. Structured analysis/design tools and CASE tool, create a prototype system or
methods. subsystem (team of 3-4 students).

3. Modeling of data, processes and control. 2. Essay on specific topic with the issue of
Structured methodologies of analysis and software _technologies in the form of
desian 9 y presentation (ppt format) with the

gn. mandatory sections:

5. Object modeling, UML, static and dynamic ;
models, methodologies based on UML. a Intrc.)ductlon,

6. Dependences between models, consistency b. basic concepts,
of models, model driven architecture c. bibliography,

(MDA). d. list of three questions on the topic and
CASE systems, classification and use. three questions to the lecture topic
Soft hvsi t and ti timati before exercise, which will showcase
Otr\?’i‘jre? yS|cs£ co?' ant_ |meCes |tmat|pn, award. Questions will be drawn up a
ggst(r)ns de(l)r %JOSCOe'\%ma lon, Lonstructive draft response to the 3-5 test, with at
B ' least one answer is correct and at least

9. Project management, planning and one wrong.
development of software systems, formal
methods for project planning and . THE J4JML EDITOR
evaluation.

This editor is developed by a small group of

10. Project team structure and management. programmers in Cordoba, Spain [7]. Our

11. Project documentation.

contribution lies in the personalization of thetedi
interface to the needs of the integration into LMS

1.

presented in Fig. 2. There is no diagram type
fselection but a selected one is shown to the user
with the corresponding toolboxes:

Analysis of the existing system -—
specification of user requirements, model o
the environment of the system.

Introduction to the CASE system - user ° Diagram actions — delete single object and

interface. main functions. delete all objects (clear diagram).

The use of modeling tools for creating a * Diagram elements [7] — represent type-
data model. Conceptual data model. specific menu.

The use of modeling tools for creating and * Course actions — the part, which will be
managing functional and control models of reworked in the close future.

systems, dependences between models.
Introduction to the unified process V. CONCLUSION AND FUTURE WORK

modeling with use of object-oriented CASE =~ We presented our improved course structure
system that aims to involve students into the teaching
(?rocess by writing and presenting essays about hot

Object analysis of user requirements - us€_ """~ ) .
opics in software engineering.

case model.
Objects and classes, modeling based on 1N€ Most important goal is to implement a
class diagram. version of the jsUML2 editor into LMS Moodle as

) ) ) ) ~new question type and/or student assignments. This
Modeling object behavior - interaction | need interface changes, because the locafion o

diagram and state diagram. the menu (actually on the left side) significantly

Consultations and presentations in project. shrinks the editing area. In the future, the “Send”
action will close the question or test, respecyivel
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#Diagram actions S |

Class diagram (

1

Package name

7% Delete object
7 Delete all objects

“Diagram elements

H Class =
il Component !
E2 Interface
B Package

A\
\

E] Package container \
Generalization
Association

Aggregation

«MErges

Interface Mame (O)

Fay

Composition Package name j

SR

Dependency

|

Realization
Usage
Package merge

Package public import

mi X IO 4

Package private import
B Note
A Anchor

ClassName

7
/
/
U
«components g
Component Name

¥Course actions

= Send

FUE Saye as PNG image

Figure 2. Our version of the jSUML2 editor

and the “Save” button will serve as saving withou6220220123) supported by the Research &

closing the test.

In the second alternative representing new typ
of assignment, similar functionality could be
associated with the buttons.
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Abstract - In this paper we present new progressive
technique as an extension to existing Learning
Management Systems (LMS). We are considering statd-o
the-art LMS as inefficient from student perspective.Most
LMS allow creating content primarily by teachers, thus
the teacher is able to build their own conceptionsof
lessons. But the ability to create content by studés is
highly limited. We are not aware of any LMS which dals
with this problem. Moreover we present the way whes
students are motivated to create the content, thisontent is
further shared among class. Motivation is done by
evaluating the students. To achieve this model we ar
using reputation and crowd-sourcing as phenomena of
recent years. Our design incorporates several elemis
which are deployed in one complex solution.

. INTRODUCTION
Achieving active student participation

example; how much content from student can be
incorporated into the learning process? Can student
ensure the appropriate needed quality of content
delivered by him? How actual can be the content
delivered by student? Can student ensure on
schedule updates of material? Which content
should students participate on? Does student
disposes with sufficient knowledge base to

participate to the learning process? What form
should be the student participation? How to

motivate the students to create the content? What
further benefits it will have for student and

teachers? We are confident that those and many
more unanswered questions which are related to
this problematic simply condemn that this concept

in is relegated to the sidelines.

learning process and content creation of classes is

the difficult task, which is not very widespread in

current learning process.

Figure 1. Classical LMS approach

Software solutions which are

Figure 2. Proposed CSLMS approach

There is no doubt that this concept would be

very useful as for students also for teachers

(lectors). For example teachers involved into this
process would be supplied with additional

nowadaysmaterials for their lessons. Lessons preparation an

available are mainly tailored for teacher purposediaterial creation is often tedious and error prone

and leaves students out of the game. Undoubtedi§Sk- _S;[udelnt on the rc])_thr(]er hh?nd ﬁf"m inc'%de in
several questions arises with this idea whic aterials elements whic elps him to Dbetter

addresses main problems (questions) which neeggderstanding of given problematic, also he has an

to be solved (answered) during this process, fo lity react to lessons using this form of
9 P ' ;5articipation. Students will also benefit from fact
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that they prepared materials by themselves artdaditional internet forums. StackOverflow engine
therefore are tailored for their needs. In facthbotallows people to rate the questions and answers, by
sides will benefit of this collaboration, and gainjiking or disliking. This is one of the elements
feedback from other side. Today trend is thafyhich ensure that the valuable posts are shown on
communication among student-teacher hanggst places. This also helps to maintain the
where it is matter of shame from student Ofgngjstency of data because of its nature. This

inaccessibility  from teacher. Students havg,ncept also achieves the faster searching of
nowadays limited ability to express their attitude relevant information

what he needs or wants in learning process. This We see that there is gap in information sharing

state is shown on figure 1. in contrast to Ourmedium between students which can be controlled
presented solution shown on figure 2.

and moderated by teacher. We are also confident
that this medium would be benefit for both students
and also for teacher. For example students often
As it was mentioned student-teachershare a lot of incorrect or misspelled information,
communication lacks, but despite this fact, studenhis result to misunderstanding the problematic
often use internet and especially social networkamong students. Another example is that students
for communication among them. Internet allowsare forced (directly or indirectly) to make thewrm
people to show their ego and ask question thajotes (cheat-sheets), however those notes are not
would not be asked otherwise, for example due tfurther shared and improved. This harms mainly
shame of user, thus we can say that internet brokgudents, because the problematic can be better
boundaries because of its anonymity and indireginderstood with custom notes created by particular
contact among people. For example Facebook [Htudent and tailored for his needs. Nodaway there
is one of the most popular social networks that hagre many uncontrolled communication channels for
1.11 billion users around the world [7]. Facebooknformation sharing among students. The
also allows special type of collaboration byfragmentation is very high and this decreases
creating private groups and share the informatiomformation  quality, increases information
within this group. Those information are availableredundancy and time which is needed to find
only to people belonging to this groups. We seeorrect information. In the following lines we

potential in this concept because informatiorntroduce our conception of collaboration crowd
shared in group can be used not only for entertaisourced LMS (CSLMS).

as it is nowadays on Facebook, but also for

learning process. This form of communication in . MAIN IDEA
recent years is slowly replacing the “old” concept
of communication among people, which was

mainly based on classical forums, like those builp oot the concept which improves student-

on phpBB engine [6]. student, student-teacher and teacher-teacher

We are sure that most of students are creativg|iaporation. We are presenting system where
when they are doing what they enjoy. For examplg,dents are positive motivated to gain score by
almost all students is posting pictures from vasiouparticipating in our CSLMS. This process is shown
sites, videos from YouTube, writing jokes oron figure 3. Gained score is part of full scoreahhi
linking to other content on internet. However theystudent can achieve for whole subject. Another
are sharing the information mainly throughmaotivation for students can be for example that all
Facebook as it was already mentioned and thus tleeeated materials will become available as official
teacher has no ability to control or moderate theheat-sheet.
shared content.

Another good example opposite to Facebook is Positive
StackOverflow, according to [4] we can define Motivation
Stack overflow as “question and answer site for
professional and enthusiast programmers. It's built
and run by you as part of the Stack Exchange
network of Q&A sites. With your help, we're
working together to build a library of detailed
answers to every question about programming.” Ego boosting
This service gains more and more popularity Figure 3. Life cycle of student learning procpasticipation

” ” . . . through positive motivation and ego boosting
compared to "old” way of communication using

II.  SOCIAL NETWORKING PROBLEMS

Based on previous fact we see the possibility to
mprove the current state-of-the-art in this fiali

Learn ng
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Availability of materials can be e.g. conditional Google for street recognition nowadays, as it is
to user reputation, which means that students whiescribed here [8].
participated more to content creation in our
CSLMS can use more of its knowledge base. | -
Materials are thus tailored exactly for student =
needs, but are under revision of teacher, to aehiev
correct information or avoid e.g. exact quiz Quizes -
answers, but rather discussing problematic from * i
various point of views which are better understood Questions
by students.

IV. TECHNICAL REALISATION

We are considering StackExchange [5] engine :
as a base idea for our solution. Of course we L p %
present several modifications of this engine that - .
need to be done to address our needs. Wiki Engine Knowledge
For example we are considering rating the Basc
questions and answers not 0n|y by ||k|ng or Figure 5. Further knowledge extraction from CSLMS

di§liking but gaining score on app_ropriate scale, Also user reputation building can be
this should ensure higher granularity of data angonsidering problem, for example answering more
offer more precise statistics. difficult questions can be evaluated by more points

Another benefit we are considering isthan answering less difficult questions. One
anonymity of student. Every student disposes witRroblem with this can be that teacher should decide
anonymity in the beginning to stimulate them towhich question is more difficult and which is less
discussion and not be shamed for asking “stupiddifficult. One of the_ possible solutions for thianc .
questions. Of course this anonymity is related onl{€ that students will be asked to rate the question
to student-student relationship, teacher has fuffot only by relevance but also according difficulty
knowledge who is the particular user to be able t8Nd possibly according further criteria (e.g. time
rate him. As long as user reputation increases thhere the given subject was discussed on lessons).
anonymity decreases, thus the most active respignificant part of this system can be also statist
successful students presents themselves. This Module which will provide detailed statistics about

shown on figure 4. user progress and preparation from lecture to
_ lecture. As it is shown this concept can be further
Fepulation++ ﬂ updated and tailored for particular needs.
V. FEATURES
) As it was already mentioned proposed system
Usnr 2y7 Anonymily-- nar mows  DAVE  several features compared to current
Figure 4. Process of revealing student profile solutions. Students are directly involved into

content creation and therefore the content often

We are also introducing the ability to generatédeated' this is shown on figure 6.
further knowledge base from our CSLMS, for
example several random top rated questions and
answers can be part of exams, or internal wiki
systems or serve as a best practices e.g. for
programming classes. This is shown on figure 5.

Create Deoug
content

There are plenty of modifications and variations
which can be done for achieving better student
participation. For example StackOverflow engine
provides ability to offering reward for best answer
Also crowd-sourcing can be used for various other
tasks, such similar way as it is used captcha by

Update/Review/Improve

Figure 6. Life cycle of content creation
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Several main features of our proposal ardrom student discussions. Whole system is
following: conceived as social network because of large
popularity of this phenomenon. This article
presents just a concept which can be further

«  Higher control over created content sincedeveloped and updated.
more participants are involved into the process

. Non invasive creation of materials
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Abstract - Programming is a major subject in Compuger
Science (CS) departments. However, students ofteacke
difficulties on the basic programming courses due a
several factors that cause these difficulties. Mayb the
most important reason is the lack of problem solvig
abilities that many students show.

This paper describes a web-based environment Pex4Fun
from Microsoft Research for teaching computer sciece.
Pex4Fun can be used to teach and learn computer
programming at many levels from high school all thevay
through graduate courses. It provides three very weful
capabilities to support testing. First, it can expbre code
and suggest which tests should be done. Secondthiére
are parameterized tests, Pex can figure out which
combination of parameters needs to be tested in oed to
give full coverage of possible scenarios. Finallyn Code
Contracts, it is possible to fine-tune the unit tes it
suggests or generates for user. Pex4Fun finds inesting
and unexpected input values that help students
understand what their code is actually doing. Pex & Fun
(PEX4FUN) can be used to build interesting, engaging
demanding classes and homework on mathematics,
algorithms, programming languages or problem solvig in
general.

I.  INTRODUCTION
Programming is a complex mental activity that

which, applied and combined, are used to
solve the given problem. The skill is based
on the knowledge of stereotypical code
samples that combine different

characteristics of the language. The models
implement complex functions, such as
sorting, finding the Ilowest common

denominator of two numbers, counting

words in a given text, etc. Programmers
design the Ilanguage and model
characteristics to be combined, problems to
be decomposed into parts, solving every
part independently, and then linking the
partial solutions into a unique unit — the

program. At the end of the program writing

process its correctness is checked by
testing.

The general problem solving skills come to
light during learning new formal systems
and this is set as the goal to be achieved by
studying programming. The same models
and procedural skills are common to many,
or even all formal systems. Therefore, this
approach is used to learn models of logging
with one formal system and the rules of

is defined as an abstract process. Understanding
and visualizing abstract processes poses a
considerable problem for students when learning
programming, as well as other fields with similar
characteristics.

Linn and Dalbey [1] define an ideal chain of the Lemut et al. [2] explain the difficulty of
learning process of learning programming andearning programming by the need for
suggest it as a standard for comparingmplementing complex activities that have to be
programming teaching methods. The three links ghastered even by beginners simultaneously. For
the chain are: example, the program is tested by executing it,
o . using carefully selected input marginal values that
 Characteristics of the  programming || result in checking all program paths. The

language — in order to log the programmingcpoice of the marginal values requires the

solution of the problem with the given ynowledge of semantic program instructions.

language, the student needs to understan§pposed to this, the beginner programmer learns

the syntax, semantics, and expressiVensiryctions, so they find it very difficult to chse

possibilities of the language. such inputs on their own. Du Boulay [3] finds that
« The skill of forming the program is the the sources of difficulties are the following:

knowledge to use a bundle of techniques

transfer to the new one, the subject of the
learning process, so it results in mental
learning and activation of pre-existing
knowledge.
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(1) Orientation — related to the general idea ofvhich broadens the scope of today's industry
students about programming and the program.  practice which prefers closed, traditional unitses

(2) Abstract engine — related to understanding th .€., unit test methods without input parameters)

computing model that defines the progra ]

Ianguage. // which values will trigger collisions in MyHashSet?
i i [PexMethod]
(3) Notation — related to syntax and semantiCS C |public void TestAddContains(int x, int y) {
the |anguage_ var s = new MyHashSet();
s.Add(x);
(4) Structures — knowledge of programming| s-Add(v); ,
X .. . . . PexAssert.IsTrue(s.Contains(x));
constructions as a composition of instructions witt PexAssert.IsTrue(s.Contains(y));
which certain program requirement are met. }

(5) Pragmatics — skills implemented in creating therigure 1. A parameterized unit test for testing the Add méthba
correct program (planning, decomposition, coding, MyHashSet class

testing, detecting and fixing errors). There are useful characteristics that Pex offers

II.  PEX: UNIT TESTING TOOL FORNET to support for testing. Primarily, there is theiopt

. . _ of exploring code and suggesting the tests that
Pex [4] is an automatic white-box testghgyig pe done. Secondly, assuming that it is a

generation tool for .NET, based on dynamiGy,ameterized test, Pex can determine the
symbolic execution. This tool is integrated intogompination of parameters that has to be tested to
Microsoft Visual Studio in the form of an add-ib. | ,,5vide all feasible versions. Lastly, once Code

can generate test inputs that are combined Wi%ontracts is being used, Pex uses that information
different unit testing frameworks [5]. They havet, fine-tune the unit tests that are offered or
implemented Pex in classroom teaching at varioYgenerated for the user [7].

universities (for example North Carolina State
University, University of lllinois at Urbana- .  PEX4FUN

Champaign, and University of Texas at Arlington), Pex for fun on the web is a fundamentally

and also in a variety of tutorials both within . e
Microsoft (such as internal training of Microsoftimpllfle<j form of the fully featured Pex Power

devel q ide Mi ﬁ h as invi ool for Visual Studio. There is no need for any
evelopers) and outside Microsoft (such as invited,gio)1ation: since it is handled in the cloud

tutorials at .NET user groups). Further, they hav .pexforfun.com). Code can either be written
created numerous open source research extensigitcs \Visual Basic, or F#. Figure 2 shows the user

upon Pex [6]. interface of the Pex4Fun web.
One of the most important methodologies that
Pex supports is called parameterized unit testing,

'Random Puzzle | Learn | New| 2 attempis by you on this Coding Duel C# | Visual Basic | F#
This puzzie I3 an interactive Coding Duel. Gan you write cade that matches a secret implementation? Other peopie have Already
won this Duel 322 times! Help
using System;
public class Program {
public static int[] Puzzle(string s) {
// Can you write cede to solve the puzzle? Ask Pex to see how close you are.
return new int[@];
b
}
Ask Pex! Done. 3 interesting inputs found. How does Pex work? | Save | Permalink ]
Pex found 2 differences between your puzzle method and the secret implementation.
Improve your code, so that it matches the other implementation, and 'Ask Pex!' again.
3 your resuft | secret implementation resuft Output/Exception Error Message
F 0 0
3 "a I 197} Wismatch Your puzzle method produced the wrong resull
@ "aa" | {} {97, 97} Mismatch Your puzzle method produced the wrong resuft

Figure 2. The user interface of the Pex4Fun web [12]
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A. Solve Puzzles B. Solve coding duels

Pex4Fun has a given set of particular code A coding duel is an interactive puzzle. In a
examples, which are called puzzles; these amoding duel, the idea is to apply the Puzzle method
displayed in the working area for the playersto recreate the same behavior as another secret

Every puzzle is focused on a major method nameduzzle method (e.g., the teacher’s specification).
Puzzle. When a puzzle is loaded in the workingrder to set out with a straight-forward codingldue
area, the user will click the “Ask Pex!” button to click an example coding duel from the web site.
compile and run it. The compilation and executiornThere is a dummy implementation which does not
takes place on the Pex4Fun server; only the testirtp much. If you click “Ask Pex!" it will show you
results are displayed. The main Puzzle method cdrow it is different from the secret implementation.
take parameters and return values. If one wants then you run a comparison between your result
run one of these Puzzle methods, argument valuasd the secret implementation result. You make an
have to be provided. Pex automatically detectanalysis of the differences and alter the codesso a
interesting argument values as it analyzes the.cod® match the secret implementation result for all
A table of input and output values then shows thenput values. Again, “Ask Pex!” is clicked and the
generated input argument values and produceshole process is repeated until you win the coding
return values under the working area. The playattuel. After winning the duel, try another one! The
can click every row of the table for further dedail tool “Pex for fun” will track how you progress, but

e.g. console output or stack traces [5].

Welcome new user! Edit Settings
Give yourself a nickname!

you have to be signed in for that.

Pex@j-uﬁ.j—u_n

My Duels¥ | Settings | Sign Out
0

Curious? No Duel started
Learn More!\
[Random Puscl ] Loam | APCS ] tow, 1152325 cckod ek P
The code is a puzzle. Do you understand what the code does? Click Ask Pex! to find aut.
using System;
class AssertionException : Exception {}
static class Assert {
public static void IsTrue(bopl condition) {
if (!condition)
throw new AssertionException();
3
}
public class Program {
// what values of i can cause an exception? Ask Pex to find out!
public static void Puzzle(int i) {
Assert.IsTrue(i != 123);
¥
¥
[ Ascpex | (e

Figure 3. A coding duel

As far as learning and teaching are concerned,
such coding duels serve the purpose of helping
them to train different skill sets of players. Thaes
include the following, among others [5]:

e Abstraction skills - The shown list of
generated input argument values is there to
exhibit various behaviors and identical
behaviors, respectively, though these are
just exemplary argument values, which
means that these are not a complete set of
argument values for exhibiting different or
same behaviors. Before realizing how to
alter the player's implementation to move
closer to the secret implementation, the
player is forced to generalize from the seen
exemplary values and the same or different.

e Problem solving or debugging skills - In
order to solve a coding duel the player
needs to run iterations of trials and errors.
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The player has to decompose the problem
on the basis of the observed exemplary
argument values and behaviors: grouping
exemplary arguments that may show the
same category of different behaviors, e.g.,
because of lacking a branch with the
conditional of if (i>0). As a following step
the player has to think of a hypothesized
missing or corrected piece of code to cause
failing tests (different-behavior-exposing
tests) to pass as well as passing tests (same-
behavior-exposing tests) to still pass.
Following this, the player has to do a test to
validate the hypothesis by clicking “Ask
Pex!”. Thus, solving a non-trivial coding
duel may require exercising different
problem solving skills.

Program comprehension and programming
skills. Assuming that the dummy
implementation at the beginning is not that
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“simplistic”, including non-trivial code, the inputs, and the chosen execution paths are checked
player has to first comprehend what actionst the instruction level, with a symbolic
the dummy implementation is performing. representation created for the conditions contlolle
This makes it clear that the players musby the branching statements. A constraint solver
have solid programming skills in order to[10] computes new specific test inputs that choose
do well on a non-trivial coding duel. other execution paths. This is an efficient techaiq
C. Create and teach a course if_ the_ goal is finding software_ defects, Wh_ose

' _ _ diverting execution paths are triggered by either

The purposes of Pex4Fun are manifold: it camnplicit runtime checks or explicit sanity checks i

be used to make classes on mathematiche code. The following technique is leveraged in
algorithms, programming languages, or problengoding duels (as well as puzzles) in Pex4Fun [11]:
solving in general seem more captivating. Teachekgking a functionf(x) from the student and a
have at their disposal an embedded wiki to creafginctiong(x) from the teacher (the secret program),
class materials based on puzzles and coding dueffis technique will search the following meta
More spem_ﬂc_ally, this _enables the teacher tgyrogramh: h(x):= Assert(f(x) == g(x)).t analyzes
integrate existing pages into the course. The authéhis program using the technique of dynamic
of these pages could either be the given teacher §mbholic execution, so a test suit is generated by
anyone else. The participation process is thpex4Fun that is customized for both programs.
following: students are invited by way of theEgach time a new program is submitted by the
teacher sending them a registration link. It isnrevestydent, a new test suite is generated by Pex4Fun,
possible to have more than one teacher. Aevealing any behavior mismatches to the secret
registration for the course through the registratio program, Conver3e|y, no mismatches are found, this

link will make it possible for anyone to become ajndicates that the student has won the coding duel.
student. Then the student will go through the pages

that are part of the course. In order to pass the IV.  CONCLUSION

course, the requirement is that the student execute \jcrosoft Research produced Pex4Fun [13] as a
the tasks as coding duels. Any time the studeRjeph-based serious gaming environment for

D. Creating and publishing coding duels implemented as a tool for teaching and learning
mputer programming at multiple levels, starting

. C
There are five steps necessary to create ar?l‘%m secondary school up to graduate courses.
publish coding duels. The first step is to signsm, s Pex4Fun, a student can edit code in any

as for Pex4Fun to maintain coding duels for YOUnrowser — using Intellisense — and Pex4Fun runs

The second step is to write a specification Setting,y anavze it in the cloud. Pex4Fun is a means to
out from a puzzle template where the spemﬂcaﬂogi

) it PuzZI thod that t : ; nk teachers, curriculum authors, and students in
:rs]t\g”c)ligl?ts ?’heu%rzlifdrg(taepois c?ea:?nngs %rénic%?#q n exclusive social experience, with the ability to
duel by clicking the button “Turn This Puzzle into rack and stream the progress updates in real time.

- z . R Specifically, Pex4Fun detects captivating and
a Coding Duel” (which appears after clicking “Ask ;
Pex!”). The fourth step is editing the visible unexpected input values “that help students

" ) .~ comprehend what their code is actually doing. The
program text by clicking the coding duel Permallnlﬁeal penjoyment starts with coding d)[Jels \Q/]vhere

URL, which leads to the coding duel. You fill in Actudents  write code to apply the teachers

somewhat more useful outline of thespeciﬁcation. Pex4Fun discovers any discrepancies

implementation (as well as adding — optionah"pepavior hetween the student's code and the
comments) which somebody else will at Som%peciﬁcation

point complete.
Teacher participants are encouraged and
supported to form their courses under the Pex4Fun
Sveb site. In particular, as the teacher customizes
the teaching modules from the web site, they can
E. Learning advanced topics behind Pex4Fun ~ form complete courses, as a combination of
The origin of Pex4Fun is the Research jrfXPlanatory text, example code, and coding duels
Software Engineering (RISE) group at MicrosoftdS EXercises. Students can register for these
Research. It is a testing technique showing gre&Purses, thus the teacher is informed about student
potential, using advances in software verificatiorPr9ress, including through table that presents the

and automated theorem proving, using dynamigxercises that the student has compl_eted — which
symbolic execution [8, 9]. The user runs theActually means that the course assignments are

program multiple times using different concrete?Utomatically graded.

The fifth step is to publish once you have
finished the editing process of the visible Puzzl
method text, then you click “Publish”.
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Abstract — Traditional study nowadays has mostly As a consequence, many of the diverse
transformed to electronic studies. All in the purpse of  girategies now in place in traditional universities
faster learning and faster communication. Developrme be t dt | ft dest. pilot iact
of modern society is developing the need for changen can . e . rgce 0 _ear_y: orten modest, pIQ prejec

educational models, as well. The primary goal now in and initiatives by 'nd_|V|d'Ua| te'aCherS- Whlle many

education is to improve the quality of teaching though the ~ of these early applications involved little more

use th”eW é??h”ﬁ'olg'es-_ Aslmgfe people is US'rI‘gem than making lecture notes, or other instructional
now, the traditional learning is becoming more slowr. — \atarials  available online, some teachers went
The University of Montenegro is implementing the . . .
electronic  learning as  additonal mode of further, using online technology to communicate
teaching/learning. The use of computer is no longethe ~ With their students, provide access to external
exception, but the rule that every student has tooflow. resources and — where interest and opportunity

The focus of e-learning implementation into educatisal  ~5glesced — to develop and teach Web-based
process is always giving educators the best tool® t courses

promote learning and to improve methods of knowledg

transfer. The main aim of digital learning in Montenegro

is that every student is on higher level of educatn, that Il UNIVERSITY OF MONTENEGRO AND

has almost the same chances and opportunities in FACULTY OF MARITIME STUDIES IN BRIEF

education as all others. The University is trying @ The University of Montenegro was founded in

implement the newest technologies every day, andahgh 1974 wh h f It = | fE .

to keep up a step with other Universities. when t rge a_cu ties (Faculty of Economics,

Faculty of Engineering, and Faculty of Law), two

. INTRODUCTION colleges (Teaching College, and Maritime Studies

This paper examines the e-learning strategies®!/€9€), and three independent scientific
adopted by universities, from the perspective ofiStitutes (for History, for Agriculture, and for
three common objectives: widening access t&!ological and Medical Research), signed an
educational opportunity; enhancing the quality ofA\_greement on Association into the University in

learning; and reducing the cost of higher!itograd.

education. The implicit compatibility with A year after it was founded, it changed its name
institutional aims suggests that the e-learningnto the University "Veljko Vlahow”, and since
strategies universities adopt reflect, rather thamgg2 it has its present name. The seat of the
influence, institutional ethos and that by virtue o University of Montenegro is in Podgorica, the

the capacity to adapt to different contexts, ecapital of Montenegro (www.ucg.ac.me).
learning may be more adaptable — and ultimately

less threatening — to academic mores than sonze
observers fear [7-10]. w

The Faculty of Maritime Studies of Kotor
hich is a unit of the University of Montenegro)
has long lasting tradition being founded even in
E-learning (or online education as it is stillthe medieval times, when captain Marko
commonly termed) has been variously defined, bu¥artinovi¢’'s has his own nautical school for
can be simply described as a learning process Russian feudal lords (17century), in Perast, a
which learners can communicate with theirittle seaside town near Kotor. Later on, the
instructors and their peers, and access learningutical school continues to exist in Kotor, and it
materials, over the Internet or other computestil works as Faculty of Maritime Studies,
network. It therefore provides a means througkducating students and seamen for variety of both
which the powerful and pervasive computing anghip and port vacations. Also, graduated students
communications technologies can be applied tean find employment in the agencies and firms
tertiary education — and to some of the keyvhich are focused on different maritime affairs.
challenges now facing universities. Some of graduated students can find jobs abroad
on foreign ships, in foreign shipping companies
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and ports, as well. Although the tradition of The materials for some of the planned courses
nautical and maritime sciences in general is longre still uploaded at the platform and are avaflabl
lasting and rather rich one in Kotor, and along théor the restrictive number of teachers and students
whole Montenegrin littoral zone, we have to bewho are testing and improving them on-line. Some
aware of the requirements of the current momenadditional Moodle tools like Hot Potatoes and
i.e. of the actual world living and working flows. Questionnaires are implemented into this distant
Accordingly, we came up to the idea ofmode of knowledge transfer. In the second phase
introducing e-learning environment for the needsf the project, the possibilities of enriching amel

of our students, seamen, and all other persomesources by introducing audio and video records
being interested in this mode of education andhall be considered, as well.

knowledge transfer. What caused developing e-learning

It is to be mentioned in this context that in 200anstructional modules at the Faculty of Maritime
we adapted the curricula to the Bologha systerStudies (FMS), University of Montenegro, besides
that recommends, among other things, presence thfe enthusiasm of few teachers and their desire to
the students at almost all classes during thenrich traditional channels of knowledge transfer -
semester. So, if the students are not present, orare three projects briefly presented below [2].
they are usually absent from their classes, there i
a real option that they will not pass the
examinations!

Project 1: The first one is the Tempus project
(2010-2013): "Enhancing the quality of distance
learning at Western Balkan higher education
This is particularly case with the students whanstitutions" (www.dlweb.kg.ac.rs, last access:
have to sail, i.e. to work as seamen to earn thellanuary, 2013). The objectives of this project are:
salaries, during the semester [1]. Within the padb improve the quality and relevance of distance
few years we have numerous requirements froraducation at Western Balkan higher education
their side to organize for them condensed coursésstitutions and to enable easier inclusion of
several times a year, or to develop and offer themartner country institutions into European Higher
distant learning educational and training module€Education Area. These implies the specific
Recently, we have decided to meet their needs amtjectives, like: to improve, develop and
to develop and implement an appropriate distanimplement accreditation standards, guidelines and
learning module. procedures for quality assurance of distance
education study programs according to EU
practices at national level in Western Balkan (WB)
beneficiary countries; to establish the framework
for improving distance learning (DL) quality
The University of Montenegro and the assurance and e-learning methodology on higher
University of Graz collaborate, since 2011, withineducation (HE) institutional level in WB countries;
a bilateral OeAD-project: “Developing an E-to provide training for relevant members of HE
learning Module at the Faculty of Maritime educational and public authorities responsible for
Studies”. The main goal of the project is theaccreditation and evaluation of DL programs and
development and implementation of Moodletrainers involved in DL from each partner country,
courses to support students, who are studying, amtc. The project leader is University of Kragujevac
working onboard ships, as seamen. (Serbia). Owing to this big project, University’s o

: P . tenegro Center of Information System “set
Since the beginning of the project, (:olleagueg/Ion
Dr. Michael Kopp and Mrs. Elke Lackner (Uni. up” Moodle (1.94) server, what creates the
Graz) visited the Faculty and gave some Vegpportunlty for FMS to use its capacities in

interesting and edifying suggestions for improvin fe_pf’ﬂ‘_””g and realiz_ing vyeb based educational
our pioneer work in this field. Also, this distant activities. Through this project a few teachers and

learning module has been accredited by thgssistants from_ .FMS also haql oppor'tunities to

Council for Higher Education in Montenegro, and‘atten.OI short training courses being dedl_cr?lted to e-

the program started officially in Septemberleam'ng several times, and to participate in

2012.1t is implemented by Moodle MLS platform, 'discussions with the experts from EU in this

and currently it is partly available at domain.

www.moodle.ac.me portal. Project 2: The second is the small project of
bilateral cooperation realized between FMS and

. MAIN GOAL OF THE PROJECT
“DEVELOPING AN ELEARNING MODULE AT
FACULTY OF MARITIME STUDIES’
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the Academy for New Media and Knowledgeby the Windows 7 Phone and some other similar
Transfer — ANMKT (University of Graz). This applications, for mobile devices like i-Phones e.g.
project entitled: “Developing an e-learning moduleshall be considered as well. This project is
at Faculty of Maritime Studies (Kotor, approved and it will be realized in the forthcoming
Montenegro) for the seamen educational needgivo years period (2013-2014).

had as its main aim: conceiving a new web based : :
educational program at FMS devoted primarily to These three projects are in fact perpetrators of

the seamen (among the students) needs. Howev%erpplementmg and developing web based e-

. . Iearning systems at the FMS as maritime higher
this modul_e should be used by a_II other_pot_enn ﬂucation and training (MHET) institution.
users, besides seamen, who are interesting in suc
kind of acquiring knowledge. The University of |\V. ADVNTAGES AND DISADVANTAGES OF THE
Graz supported the project by bringing in PROJECT
perennial expert knowledge in novel e-based From the beginning of the WELS project

didactical methods and techniques. In retu”ﬁnplementation at FMS, several surveys among

?e\;e:;)pedthe-tl)ear_nm? methodts and tto?jls n\/,vv%rﬁ"e students (e-learners) have been conducted in
ested on the basis of a concrete case study. Wit e 1 examine in a way how their perceptions of

this project (2011-2013) experts f.rom ANMKT 40 advantages and disadvantages of WELS
transferred very useful practical skills on the us%orrespond with the creators’ of this course ideas

.Of Moodle Man_agement Le_armng SySIGm (MLS)[Z-G]. In total, 110 students at the postgraduate
in the effective implementation of e-learning te th level have been involved into the survey

teachers and system engineers of FMS throtho%becifically, the interviewed students were

several trainings. supposed to identify the WELS advantages and

Project 3: The third important project within disadvantages, according to their visions, among
this context is a follow-up of the previously the offered options (Table 1). What is indicative,
mentioned project of bilateral cooperation betweemore than 50% of the respondents agreed that the
FMS and ANMKT. This project entitled: “Distant suggested advantages of WELS: Al, A2, and A3,
learning implementation at the Faculty ofareindeedbenefits of WELS, as it was predicted
Maritime Studies, University of Montenegro, asby the creators of this system. On the other side,
the additional mode of education” aims effectiveamong the disadvantages of WELS, more than
implementing and developing of web based €50% of respondents identified only predefined
learning at the FMS as additional mode ofdisadvantage D2 asal disadvantage.

knowledge transfer, devoted, again, primarily to TABLE 1. THE WELS ADVANTAGES AND
the seamen needs. ANMKT was the partnher in DISADVANTAGES TAKEN INTO CONSIDERATION [2]
conceiving this e-based instructional module and e possﬁ)‘i’”‘@”;??efmmg e
through this project, it will support its effective AL | and working place (during the breaks)
implementation. In the mean time, this e-learning Ao | Reducing the traveling costs and time
module has been accredited by the Montenegrin Zz‘gggr s o The TStucioa]
National Council for High Education, and the A3 | aterials
study program started officially in September, a4 | Possibility of self-knowledge evaluation
2012. This e-learning module is still implemented Z‘g‘?‘t‘g? on-line e
by Moodle platform, and currently it is available a AS! tea'c'ﬁerz Z%??tﬂf i‘;g:ﬁat:s”e "
web portal: A6: | More effective learning

fzp.moodle.ac.me/login/index.php. Disadvantages

D1: | Lack ofdirect contact with teachers

The materials for some of the planned courses Inability to put a question, and get the

are up|0aded at the p|atf0rm, and they are D2: | answer immediately, when there is some

ambiguity in knowledge transfer

currently available to the certain number of A nonstandard form of leaming that
teachers and students who can test it on-line and D3: | requires a strong will, self-discipline, and
suggest the improvements. In this second phase of g'gh level of concentration _____
. R . - . ome exams are taken on-line, wnicn i
the project, possibilities of enriching on-line 04 | sometimes stressiul, due to limited timd,
resources by introducing * | and present fear if the technique will/wil
audio/video/screencapturing records shall be not function properly

considered, as well. The possibilities of extending

this e-learning aid toward the mobile-learning one, How these test results of the surveys can be
interpreted? - Most of the surveyed students are
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still not convinced that the possibilities of self-between nine months of usage of the e-learning
controlling learning process, learning communitysystem. As you can notice, the modern system of
activities, and more effective learning are thdeaching is more and more effective.

advantages of the WELS. What does it mean? — It

means that they should be convents into thess:
WELS benefits, i.e. more intensive
communication to the teachers and discussior
with other learners should be enabled, as well &
more interesting and inciting self evaluation tests
and educational games, etc. Consequently, th
learning effects should be obviously higher. If we
now consider the supposed disadvantages
WELS, the e-learners do not see as big problem
on/line testing, need for a strong self motivation
and lack of direct contact to the teacher otherwis

1. August 2012, |-
1. Sepiember 2012.

1. November 2012,
1. Novermber 2012
1. February 2013,
1. February 2013

offered through the traditional classroom B e
teaching/learning. But, what e-learners really nee :;ﬁm
is undoubtedly more frequent consultations with W Poteso
the teachers, due tone-to-oneprinciple. This g st

conclusion directly corresponds to the recognize

disadvantage D2. On the other hand, by achievindzlgure 1 Total activity of students and professors at FM8ndu
the previous nine months

this_, _the WE!_S will give better_ result_s _due to ( August, 2012 — April, 2013)
uprising learning effectiveness. Since this is anly
preliminary study, it is be extended throughout the VI CONCLUSION

future research activities planed by the authors, This paper describpes in brief Moodle
with the aim of scanning e-learners satisfactionmplementation into the educational and training
and concerning the directions toward increasingrocesses at the University of Montenegro -
the overall effects of WELS based learningFaculty of Maritime Studies of Kotor, due to the
process. requirements of both regular students and seamen
who need knowledge and skills refreshments
through the adequate training. Basic Moodle
features are explained in brief, as well as some
additional tools like hot potatoes and
From the beginning of develop of Moodle questionnaires. What makes the paper original is
system on Faculty of Maritime Studies there haghe statistical analysis of the students/seamen
been a lot of interests for this. responds to the questionnaire being conceived and

Every student likes the idea of being in touctPresented to them through Moodle itself. The
with relevant and updated information in anyresults consider the consistency of the rgsponders
moment. It is obvious that modern technology hal! their answers, and enable thus making some
effected also teaching. For different reasong_eneral conclusions, like: there will be_ in thentro
students are not able to be at the lessons, biff¢ the great demand for such learning program,
through various tools of modern techniqugMOStly among seamen; including more people in
(computer, iPod, mobile, smart phone) they can b€ Process of getting high education shall be
a part of it. It was the main purpose of developingndoubtedly achieved;  reducing the costs of

such a system. That everyone can participate fPmmuting shall be gained, as well.
hearing new theses. Finally, people (in such case seamen) shall be

_ in position to work and earn money, and to study

Such system is became very popular througuring the off-hours simultaneously. Besides,
students and teachers, but also through civilinatioprofessors shall be forced to prepare additional
that is learning forward. materials and to refresh previously made ones,
In Figure 1. the readers can see how th8€ing aware that their handouts and lectures will

implementation of the e-learning is growing fromP€ available on-line. By making this kind of
month to month. These are the data from Faculfjcduiring knowledge available, the social and

of Maritime Studies and it shows the difference®@dagogical principle will not be lost, since the
students (seamen) may still hang out and exchange

V. E-LEARNING- COMPARING TWO YEARS OF
TOTAL ACTIVITIES AT FACULTY OF MARITIME
STUDIES
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their thoughts. On the other hand, they will have
direct contact with educators through classic?)l]
education, which will be organized at the Facult
partly during the hours of consultations, and &t th
way all quality factors of educational and moral[s]
teaching will be fulfiled. Additionally, this
pioneer project at the Faculty of Maritime Studies
of Kotor should become the sound base fol
developing greater, joint projects of the similar
type, in the Adriatic region, and wider.

5
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Abstract - Modern pedagogical efforts, the informaion system). In case of students, this means the

society and changed mental structure of new geneiahs extension of their learning time and space, since
require the implementation of web 2.0 tools in edwation.

Web 2.0 services and sites allow users to interaend the,re IS _no pOSSIbIIIty (Or iny ClrcumStantla,lm
collaborate with each other. To implement web 2.0 [registration fo_r only Ie"f‘mmg purposes Wh”_e_t_he
services in education, it is necessary to have Imtet  other registrations for different Facebook actésti
CO”“eCltion af;]d tEChT_ica'da”d methodical ‘T“OW'Ed%i’;\I/(‘?b to be done separately, therefore notifications on
2.0 tools, such as online documents, social netwstiwikis, e\ events and group activities are being clicked
blogs, social bookmarking and online presentationsre | icall h her hand. i f
interesting possibilities with interactive and mulimedia & most aUIomat'C?- y On the ot _er and, ”_1 Cas_e 0
support, which motivate students and fit their menglity ~ teachers, the definition of working hours is being
and everyday lives. changed with accelerated communication and with
registration to a single system. Namely, non-linear
. INTRODUCTION browsing determined by individual interests often
Lesults in contents relating to work (and

Web 1.0 was characteristic to the Internet unti : . : :
the middle of the first decade in the neWz’rofessmn). Beside that, the growing generation

. : . . s attitude to deadlines also intensifies thigyalr
millennium, mostly meaning passive content

- d icati Th of communication (if the deadline is at midnight,
fse”rwc_mg Wanb 5 gne'way cortnmltj)nlc_zal 'OP' i Cthe papers will arrive after 11:30 p.m., however
ofiowing Web .U environment — beside “conten Eey want to get feedback from their teacher

consumption” — also meant.creatlng an.d sharlngq stantly). Beside their positive features, these
contents, emergence of online applications, as we arning groups may often experience some

as of interactive and collaborative activities. inadequate comments, sharing of inappropriate

In the following work, we want to present — - e
, ’ contents and inactivity of some members.
without completeness — the Web 2.0 tools that can y

be successfully used in education and for scientifi . CLOUD-BASED DOCUMENT EDITING
research purposes. '
With the spreading of online contents and the

II.  FACEBOOK expansion of the Internet, there has evolved a

rowing need for online, cloud-based document

. Face_book, the most popular social network.iniditing. Just as it was experienced with the
site, which reached the number of over a.b'“'onexpansion of webmail, the most important aspect
registered users by the end of last year, is morg continuous accessibility. Moreover,

and more frequently used for educational purposes, - ative (common) document editing is more
as well (most often over creating student groups ffective than it has been in the traditional, in&l

V\:g ;taen|-e)égegfggfhﬂtfakgﬁgggaﬁgpsfffsgignal r?g icrosoft Office) environment. A further
priv v u » WhI dvantage is the possibility of determining the

|s_t;[1he resul_t Olf contlrt1uous FaCt'Vg'eSk peﬁcr)]rme constraints of sharing (which users have access to
within a single system (Facebook). oughread, to edit etc.), as well as the automatic gavin

Facebook bv‘;a;] not bcreatfef[jh for ﬁducat'().?f.igrovided by the surface. The most popular such
purposes, but the number of those, WNo USe 1t 1, ;ir5nments are Google Drive

Zgugﬁ:g’nés'ssgrgévr:?g avrv:r:eth:tel:‘tellcljsar??ﬁeosf gtse www.drive.google.com) and Microsoft SkyDrive
v ges (stu 9 ' y .Skydrive.live.com). In order to enter these

known environment, customisable groups, eas¥urfaces, it is necessary to have an electronic

_sharlng, m_teractlve communlcanon_, p953|b|_l|ty Ofmailbox of the given firm, which also involves this
implementing self-developed applications in the
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service. Within these environments, it is alscenables them to meet the other side of the “virtual
possible to edit documents similarly to doing it inteacher’s desk” as well.

Microsoft Office (in a simplified form): word

processing, spreadsheets, presentations, and V. PRrREzI

preparation of questionnaires in addition. Just as many other activities, the creation of

These tools should be presented in parallel withresentations is also moving towards online,
the Microsoft Office environment, to call attentioncloud-based services. Prezi (www.prezi.com) is an
to their advantages and deficiencies. For thapplication developed in Hungary that has opened
experience of collaborative document editing andhew horizons to creating presentations. The
the possibility of exact definition of the consttai  biggest advantage of this application is its cloud-
of sharing, cloud-based systems must be involveldased operation, which means that the
in educational processes anyway. Furthermorgyresentations can be edited at any time and they
teacher candidates often have to perform somgan also be shared online with sharing a link. In
surveys with questionnaires. This task is muclease of an entirely online application, it is much
easier to perform using the Google Formeasier to show images or video files (YouTube)
application, which  enables filing out from the Web, in comparison to offline
guestionnaires online and processing the data.  presentations.

The ready presentation can be downloaded in a

IV." MOODLE form of a compatible structure, so that it can be

MOOLDE (Modular Object-Oriented Dynamic presented even in an environment with no or
Learning Environment) is a free source e-learninginsecure internet connection.

system shell (LMS - Learning Management

System), written in PHP. With the help of Prezi, our students can get

acquainted with one more surface for creating
It is an important tool for e-learning and presentations, beside PowerPoint. They can try its
blended learning, which provides a framework foffunctioning, they can compare it with the already
preparing courses and for learning over it. Therknown software, they can utilise those online
are the following levels of permissions in thefeatures that are not available in offline
system: system administrator (highest level oprogrammes for creating presentations.
permissions), course creator (permission to create
courses), teacher (may teach in the assigned course VI. SOCIAL BOOKMARKS
— create contents and score), student (learns and
performs tasks within the chosen course). Usergm
may define the permissions of other users beloxgc}

The biggest advantage of social bookmarks,
ong which Delicious (www.delicious.com) is
e best-known, is their cloud-based and browser-
dependent appearance. It supports retrieving
fiks, while tagging links enables more effective
retrieving and grouping. Beside individual work,
Various content is provided over this systenthe forms of collaborative work are also very
shell (texts, pictures, optional files, links, important in this surface.
multimedia etc.), but the tasks related to thent tha
can be scored are also important (assigning tas%g
in the form of online text, file, varied types of fo
tests, offline tasks etc.).

their level (the course creator assigns teachers
the course; the teacher registers students to t
course).

With the help of social bookmarking, students

n share and save the sources that they have used

r their researches or seminar works, so that a

whole group or the entire generation may be
This system unifies and presents in a singléwolved in editing this “database”.

surface all the services that are otherwise applied

by teachers on parallel surfaces, often offline VII. ONLINE MIND MAPPING

(sharing documents and information,

, sending  opjine mind maps provide a surface that can be
messages, evaluation etc.).

edited jointly, and they map a concept and the

It is important that teacher candidates ge€onnecting concepts. These applications are well-
acquainted with and have experience in learninguited for processing new topics, classification,
with these systems, as well as to possibly preparevision, but also for planning new
their own courses within a seminar work, whichtopics/activities, as well as in research.
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One of the most famous such surfaces ileducation, or even of the process of formal

MindMeister (www.mindmeister.com).

education. Preparing websites or writing blogs

could be an interesting task and exciting challenge

VIIl. URL SHORTENING

to students. A class or a group may edit an entire

It is often a problem when printing out Internetwebsite or some parts of an institutional site, as
links that the address is too long. For example, wwell as they may publish their research results ove
get the following URL after a simple search withsuch surfaces.

Google (for the “oktatasinformatika” keyword):

https://www.google.hu/#qg=oktat%C3%A1sinfo
rmatika&safe=0ff&ei=58KIUZDEEMmMO4ATp8

YA4&start=0&sa=N&bav=on.2,or.r_qf.&fp=397b www.
encyclopaedia.

d23770057352&biw=1920&bih=989
It is extremely hard and time-consuming to

X.  WIKIPEDIA

Wikipedia is a multilingual (in Hungarian:

hu. wikipedia. org), world wide

Although it is often criticized, mainly because

retype such links. Another actual problem is thef the inaccuracy of some articles, this surface is
limitation of the number of characters with somepne of the most frequently used online information
communication channels (140 characters withesources (which fact is also proven by Google

Twitter).

Applications that

search results’ order where most keywords get the
shorten Web addressedVikipedia article in the first place). In addition,

provide solution for such problems, among whicithe sources contain only a small percentage of
bitly (www.bitly.com) is one of the most popular. inaccurate information, and a precondition of all
With this application, the URL shown above will activities in the information society is to verifye

be shortened to: http://bit.ly/15mpoFy.
After registering to bitly, we will have the

authenticity of information found in online space.

It is also not much welcome among some

option to use this application as a collection oteachers because (beside its inaccuracy) students

links, a bookmark and to share our links.

often copy texts for accomplishing their tasks.

However, this problem could be resolved with

IX. MAKING WEBSITES AND BLOGGING

giving out more specific tasks (for example:

User-friendly Web 2.0 applications enableinstead of “utilisation of computers in school’, i
users with average knowledge to prepare websitéould say “utilisation of computers in your

on their own.

WordPress is one of the most popular and be
known surface of this kind, which is also available
in Hungarian and it can be uploaded to any
location (to download:
http://hu.wordpress.org/releases/#latest).  Besidél
the downloadable version, we can also use the
online surface after registering to the site
www.wordpress.com. 2]

WordPress was originally created as an
environment for preparing blogs (series of entrieg]
and the responses to them, lined up in
chronological order), but nowadays the content§!
developed here (thanks to numerous add-ons afd
flexible content management) meet the®
requirements of modern websites. [7]

Another popular surface for blogging is run byél
Google, called Blogger (http://www.blogger.com).[®!
The blogs created over this system are publish?gO]

on the Internet with the blogspot.com ending.
Websites and blogs enrich contents on th&
Internet, especially if they are created with a2

specific content. Following professional websited®!
and blogs may be an important element of self-
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school”), individually customised tasks or the task
ng editing the articles (creating information iresde
of retrieving it).
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Abstract - A solution of an automated system for raking  on those, further optimization was done on critical
is presented in this paper. When candidates are parts

registering to study at Subotica Tech, a ranking prblem

occurs in certain study programs. To solve this, aew web I FRAMEWORK
service was developed. The main part of the servige an ] ' )
algorithm that decides and controls the entire logi of the Using frameworks in the world of software

service. During the decision-making process, the development has long been known. However, in

algorithm takes into account a number of parametersThe the world of web development it is new. A
paper describes in detail the implementation of the . . .

algorithm and created web service. software framework is a set of libraries, and an

execution environment that allows programmers to

. INTRODUCTION develop web applications faster and more

When candidates are registering to study frganized. The main idea of the framework_ is
Subotica Tech, a ranking problem occurs in certaifbserved after the use of frequently used functions
study programs. When applying, the candidates c&d basic structures upon which programmers can
choose a study program and for each of them tiéevelop their applications. The greatest advantage
program assigns a priority. In order to speed up arpf using frameworks is that all developers in a
automate the whole process automate web-bastghm working on a project should follow the same
information service was implemented. This serviceules and conventions when developing web
is a part of a complex system of E-administratiorapplications [1]. This current system uses Zend
Office (Elektronska referada). The service isFramework.
implemented using several internet techniques and
methods. The main part of the service is aA- Z&nd Framework
algorithm that decides and controls the entiredogi Zend Framework is an open source framework
of the service. During the decision-making procesdpr the development of web applications and it is
the algorithm takes into account a number obased on the PHP programming language. It
parameters (priority date, wish list, type of furgli contains a group of tools for design and
the number of vacancies, the number of (seat§inplementation. Zend Framework also provides a
places filled). complete implementation of the Model-View-
Controller (MVC) pattern. Using modules with

. I .US'_ED TECHNIQUES _ MVC is referred as HMVC (Hierarchical Model

This web service is deVEloped with the use O{/iew Controuer) pattern. MVC is a W|de|y

several web techniques: PHP as server sidecognized design pattern that separates our

programming language, MySQL as relationaljatabase and business logic from the presentation
database management system, Javascript Withyer [1].

Query library as client side programming
language, XHTML for designing the layout of the IV. DESCRIPTION OF SYSTEM
pages, CSS for styling pages, and Ajax to get morg  History

user oriented functions. The Service uses Zend

Framework. Passing through the stages The first version of the E-administration Office

c{tnat is in use at Subotica Tech was developed in
development and testing, the team worked also P

the optimization of the code. Useful information 00. The Service was developed with ASP

) ; . ogramming language, VBScript and MS SQL
are obtained from the users of this service. Bas‘ﬂzrver. This version allowed students to apply for

exams, reviews and evaluation of students’ marks
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and other liabilities. The system was « |If the student is not ranked within budget
experimentally used only by the students of the for the £' and 2nd priority modules, they
Informatics study programs. The Web service was are not removed from any ranking.

in offline synchronization with the desktop version

of E-Administration. The use of this version hasTo be able to perform the ranking, the following
contributed to the development team so that thiaput data is needed:

design of the new version became much easier and « Available study programs — modules;

was carried out without initial problems. . Application term:

B. Existing solution

The existing solution, which is now in use,
contains an overall solution for E-administration
Office. It controls all data about students, teashe ” )
stuff, curriculums, exams, etc. The soluton * Required points (Budget and self-
contains all necessary data to be able to sene eac financing);
party from the moment when a potential student Student’s name;
registers tq study at Subotiqa Tech, to the momgnt « 1st priority study program — module for
when a diploma and a diploma s_upplement is each student:
generated for the student who finished their o
studies. 2nd priority study program — module for

Additionally, the communication between each student;
students and teachers, teachers and staff is also * 3rd priority study program — module for
incorporated into the system. each student;

+ Points for each student;
Status for each student.

e Study year;

e Capacity for study programs —modules
(Budget and self-financing);

V. RANKING PROCEDURE AND ALGORITHM

At Subotica Tech, students can apply for 5
different study programs (Mechanical The ranking procedure is initiated manually to
Engineering, Electrical Engineering, Informationobtain the current rankings (Fig. 1). When
Technologies, Mechatronics, and Technicalnitiated, ranking is performed for each study
Management), and within these programs for eighgrogram — module, according to the points of the
different modules (Product Development,students who applied for it and whose status is
Thermotechnics, Electronics, Automation,unregistered, taking into consideration the
Technical Informatics, Internet and E-businesstemaining available capacities. After this ranking,
Mechatronics, and Technical Management). Whea sub-procedure is initiated. For each study
applying, students can select up to three differemgrogram — module, all students who applied for it
modules, sorted into three levels of priority (1stwith the 1st priority and are ranked within budget
2nd, and 3rd). are one by one removed from all study programs —

The main rule that is taken into consideratiormodules where they priority is higher than the
while performing the ranking of the students ischecked priority. After that, the sub-procedure is
defined by the following sub-rules: repeated for the "2 priority. The developed

« If the student is ranked within budget for procedure takes into consideration whether at least
the 1st priority module, they are removedone removal from any study program - module
from the rankings for 2nd and 3rd priority occurred during the sub-procedure. If at least one
modules regardless of their rankings; removal occurred, the sub-procedure is initiated

« If the student is not ranked within budgetover again. The ranking procedure ends if the sub-
for the 1st priority module, but is ranked procedure is ended without any removal from the
within budget for 2nd priority module, study programs — modules. At the end, the ranked
they are removed from ranking for 3rd students for all study programs — modules within
priority module regardless of their budget, self-financing and outside available
ranking; capacities are presented.
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A 4
Study program — module
Application term
Study year
Capacity for study programs — modules
(Budget and self-financing) -
Required points (Budget and self-financing) 7N
Student’s name 1
1% priority study program for each student N
2™ priority study program for each student
3" priority study program for each student
Points for each student

Status for each student /
-~ Atleast one removh\
v from any study program -~ >,
For each study program - module rank the students who ) ~ module occurred /'/
applied for it and whose status is unregistered, \\ e
according to available capacities \/
Yes
No
A 4 A 4 ,
Fori=1;i<3;i++ «———— Include all students ranked within budget for further checking
v . ,
Ranked students for all study /
For each study programs — modules within budget, // |
program - module self-financing and outside available
capacities
A 4 S AN

Ve N

l For priority == \ End )

Check the first available student ranked within budget AN e

v

Remove the checked student from all study programs —
modules where priority > i

v
Yes .
Exclude checked student from further checking

- Y
~" There are still students .
ranked within budget with
priority == i

I

~ s

Figure 1. Ranking procedure
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VI. IMPLEMENTATION

This section shows some screenshots of thmost basic information about them are asked. That
implementation. First the students have to bés shown on the image below (Figure 2).
added. In order to speed up the process, only the

DoDAJ STUDENTA

Skolska godina [ 201372014 v|
Konkursni rok | junski v|
Prezime | Number 1 |
Ime oca | Father Name |
Ime | Student |
IMBG | 2012159654123 |
Prosek prve godine srednje Skole |4.00 |
Prosek druge godine srednje skole |3.00 |
Prosek trece godine srednje Skole |3.52 |
Prosek cetvrte godine srednje Skole [3.73 |
Ocena maturskog ispita |5.00 |
Nastavni jezik | Srpski v |
Maternji jezik | Srpski v |
Telefon | 24555666 |
Mobilni | 065666599 |
Prioritet 1 | Tehnicka informatika v
Prioritet 1 prijemni | Osnovi radunarstva v |
Pr?'orttet 2 IET&" komunikacioni menal ¥ |
Prioritet 2 prijemni | Osnovi racunarstva v
Prioritet 3 | Razvoj proizvoda 4 |
Prioritet 3 prijemni | Matematika v

Figure 2. Basic information about the student

In the current case study 5 fictional students arachieved on the exam. The student list is shown
added. When the students are in this database, thelow (Figure 3), and the interface for exam points
lecturer needs to insert the points that theynserting in Figure 4.
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LISTA STUDENATA PO VRSTI PRIJEMNOG ISPITA
Konkursn rok s v

Ukupno prijavljenjih studenata na srpskom: 4
Ukupno prijavljenjih studenata na madarskom: 1

[Mxtemltlka Osnovi racunarstva | Opsta kultura

Broj prijavljenih studenata na srpskom: 4
Broj prijavljenih studenata na madarskom: 1

Promena _Poeni 2
[ I I I I I
(= 1482 Student Number 1 2012159654123 Srpski 3 Maginstvo Razvoj proizvoda
@ 1483 Student Number 2 1245689745213 Madarski 3 Masinstvo Razvoj proizvoda
@ 1484 Student Number 3 1122336655447 Srpski 2 Tehnicki komunikacioni menadZment -
@ 1484 Student Number 3 1122336655447 Srpski B Maginstvo Razvoj proizvoda
Q 1485 Student Number 4 7485963210214 Srpski 3 Masinstvo Razvoj proizvoda
] 1486 Student Number 5 4578986532102 Srpski 3 Masinstvo Razvoj proizveda
Q 1486 Student Number 5 4578986532102 Srpski 2 Tehnicki komunikacioni menadzment -
(11)

Figure 3. List of new students

LISTA STUDENATA PO VRSTI PRIJEMNOG ISPITA

Kankursni ral Linmeiei vl

Ukupno prijavijenjih studenata na spskor IPOENI ZA STUDENTA = NUMBER 3 STUDENT
Ukupno prijavijenjih studenata na

=== | —

o Listanje bez promene unosa Listanje sa promenom unosa
Broj prijavljenih studenata na srpsko

= = Matematika

=] 1482 Stude o A Razvoj profzvoda
=] o | 1283 Stude IR SDAE ] Razvoj proizvoda
=] 1484 Stude Jadzment -

(] © | 1484 Stude Razvo]j proizvoda
=& ¢ | 1485 | Stude Razvoj proizvoda
& BT Stude Razvoj profzvoda
et 1486 Stude 1adZzment -

1! ! | 5

Figure 4. Inserting student exam points

When the points are inserted one can check out
the ranking of students listed according to study
programs (Figure 5, 6 and 7).

RANGIRANIE
Konkursnirok [junski v

e e— e p—— ]

RaAzvo3l pro1zvoDA

Redni broj Prezime i ime studenta Prioritet Poeni iz srednje Skole Poeni sa prijemnog Suma poena Poziv na broj kod uplate Finansiranje
1 Number 3 Student 3 33.72 56 89.72 1484-20132014 budzet
2 MNumberlStudent 3 i 60 885 148220132014 samofin.
5 Number 5 Student 3 5. 88 11486-20132014

Preostalo mesta na budZetu 5

Preostalo mesta na samofinansiranju 1

Figure 5. Students ranking by study program
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RANGIRANIE
Konkursni rok | junski ™

[‘iehmnkwkommlikurmmrrler‘:.u)ms\-l Mehatronika = Razvo] proizvoda = Termotehnika = Elekironika Automatika = Tehnicka informatika Imerml\e\zk{rumkcmﬂ\marﬂe_J

TEHNICKI KOMUNIKACIONI MENADZMENT

Number 2 Student 2 .0
2 Number 3 Student 2 33.72
3 Number 1 Student 2 28.50
4 Number 5 Student 2 36.00

Redni broj Prezime i ime studenta Prioritet Poeni iz srednje Skole Poeni sa prijemnog Suma poena Poziv na broj kod uplate Finansiranje
1 40.00 55 95 budzet

Preostalo mesta na budzetu 1
Preostalo mesta na samofinansiranju 1

483-20132014

56 89.72 1484-20132014 samofin.
80 885 1482-20132014
52 88 1486-20132014

Figure 6. Students ranking by study program

RANGIRANIE

Konkursni rok | junski

TEHNICKA INFORMATIKA

ITehnli‘.klkumunlka:mmm:mdimem Mehatronika  Razvoj prolzvoda  Termotehnika = Elekironika Automatika | Tehnicka informatika | Imternet | elekironsko poslovanje

Redni broj Prezime | ime studenta Prioritet Poeni iz srednje Skole Poeni sa prijemnog Suma poena Poziv na brej kod uplate Finansiranje
60 97 budzat

1 Number 4 Student 1 1485-20132014
2 Number 2 Student 1 40.00 55 95 1483-20132014 samofin.
3 Numpber 3 Student 1 33.72 57 90.72 1484-20132014
4 Number 5 Student 1 36.00 53 89 1486-20132014
5 Number 1 Student 1 28.50 60 885 1482-20132014
Preostalo mesta na budzetu 1
mesta na i 1

Figure 7. Students ranking by study program

From the images 4, 5 and 6 one can notice th&ome of the parts of this system

are also

Student number 4 got ranked on his first prioritydescribed.

(Image 6). If one tries to find him on the other
study program, we will notice that he does not

appear there. That is because he achieved his fiFst

priority on a budget financed place.

With Student number 2 the situation is slightly
different; he appears on 2 places, first in Image @I
where he is ranked to a self-financed place.
Because that is not good enough, he is ranked
again in Image 5, his second priority on budgep]
financed place, because this happened he is not
ranked anymore.

VIl. CONCLUSION

This paper presents the ranking procedur
algorithm that is developed for the use in th
complex web based information system E-
administration. The System is implemented afe]
Subotica Tech — College of Applied Sciences.

(4]

]
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PROTECTING CHILDREN ON THE INTERNET

J. Janjic, I. Tasic
University of Novi Sad, Technical Faculty "MihajRupin”, Zrenjanin, Republic of Serbia

Abstract-This paper aims to demonstrate possible wes to  Indeed, the majority of the Internet users in Serbi
protect children from the negative effects of usingthe joined the hundreds of millions of Facebook users
internet. Also, in this paper demonstrate the posbilities . . . .

of raising the level of knowledge and awareness, drhow in the WO.rId. Socializing on the social r_1etwork|ng
virtual reality affects children and to what extert it must ~ People like for several reasons. First of all

not engaged in digital a world that is safe and witout ~ Facebook allows you to stay in touch with loved
consequences. ones who really cannot see each other often, to
| INTRODUCTION learn more about the activities of his acquaintance
' and friends, once more people know about
The Internet is a large and important source odomething you think is more or less important.
information, some of which is very useful someAlso, there can be chatting to chat directly (chat)
are dangerous to children. Information on tth p|ay games and Cooperate or Compete with
opportunities and dangers that it brings and ifiriends. Through interest groups can connect with
talking to children certain rules of behavior ahd t |ike-minded people and discuss common issues,
precautions should be taken by adults and childregbnnect with people who go to same school, or
in the family. Use common sense in planning anglke the same music group, or the same football
decisions, be in constant contact with childrenteam. Facebook users love to share their photos
listen to them and talk to them, this is the besind videos, send links of interesting content @n th
advice for the protection of children on theNet, exchanging jokes and all other entertainment
Internet, as well as other problems with whichtacilities. Also people who are working on a joint
children may encounter. [1] project use this network for communication and

Child protection involves the physical, menta|cqllaboration, bringing together so about the same
and moral security in the performance of dailyfNings regardiess of where they are physically

activities on the Internet (surfing, chatting, wsin 'ocated.
social network games). [2] A. Eriends and "friends"

Children in Serbia know about computers and Not in real life, are not we all just
the Internet more than their parents. In a waig it acquaintances, friends, and so on the social
normal because they were born with computergjetwork. With that being on Facebook, for
while their parents may first contact computers agxample, those that you cannot be friends wits it i
work or when they bought their child. How newmuch easier for you to "approach.” Young people
technologies are necessary and desirable in tlvan easily think that the number of friends thdt wi
development of the child, there must be some limi¢onnect with your Facebook profile should be the
to which children are allowed to go. That is whatarger, the more Facebook "friends" means more
computers are often unknown to the oldeipopularity in society, and thus produces a kind of
generation may be an opportunity for those who deacing in who will have more friends. It is true
not mean well for children. [3] however that the activities of hundreds or
L thousands of people simply cannot be monitored
dar']l'gh;rsef;)hr; II;[JrIkS :r?iises?r?{e:ge{eag;]ea%?u:h;hgimultaneously, _and among all the peopl_e will be
strangers, friends and only child ' rIE'hose Whos_e actions you do not match. Slmply, the

’ ' first advice is just not accept anyone as a friend
Il.  SECURITY ON THE SOCIAL NETWORK Facebook. Among the hundreds or thousands of
FACEBOOK people, even those who are "friends of friends",
which may sound reliable, sure there will be those
%vho do not have good intentions. Tip for parents:
: : L your child has hundreds or even thousands of
friends with. Therefore, it is important to protect Facebook friends, it means that in this way heis i

One of the first things 'that cevery young persor W”contact with strangers and, more importantly, these
do when you start using the Internet is to open &

Facebook account, because "they're all at itpeople_have a channel of communication with
’ ‘your child.

The most popular social network to virtually
mangle, to find there those that you are not reall
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B. Privacy Notice D. Harassment

First, your Facebook account password should People with evil intentions are available several
have known no one but you and, in the case aflays to harass Internet users, including users of
children, their parents. All information about Facebook. Someone might send you unsolicited
himself the Facebook user can detect others, evemessages in the "mailbox" to be published in the
complete strangers, unless the detail is not sét th"wall" of your profile, to write messages in
privacy settings. There are three main categofies #acebook groups in which you are a member.
"friends,” "friends of friends" and "everybody Some of this can be prevented by the very security
(else)." For any information you post to yoursettings, but Facebook certainly allows for any
profile (photo, email address, birth date,unwanted activity prevented by the concerned
preferences and interests, education andsers will simply "block" and put it on so called
employment ....) in particular it can be set whicltblacklist. Of course, the one whom you have
categories of Facebook users will be able to sd@ocked can again disturb you by simply opening
this information. For example, your email addresshe new face profile for his actions, but in thise
should certainly be visible only to "friends" (or it is possible to apply the respective phenomenon.
even them, because you already know someoreaction correspondence and discussions with
who should know), which school you go to doesuch people are usually not advisable - they need
not have to see every Facebook user, as the close channels of communication. In severe
Internet in general. For example, suffice yourcases this will be addressed and the police, and
photos and information about school and to findhey are already experienced some offenders in the
someone completely unknown if it really wants forcountry.

its own reasons.
E. Indecent contents

The privacy settings can be defined and Facebook can apply, and any other

whether and how your data will be made aVa'Iabl%Pjectionable activities, including those that @t n

!f a simple search on_the Facebook and via 9eNeTg eaten people directly. For example, one can set
internet search engine such as Google. Usefgl

option in privacy settings is one that allows you t s your photo something you can get in the way as

view your profile as seen by everyone so checﬁlbove’ S0 that may be sanctioned. This has
how nélluch gata you actually ")E)ai " y prevented or indirectly imposing unwanted content

and messages to other users.

C. Personalization o _ Serbian police have recently announced that a
~Nature of Internet communications is such thaieam of people who monitor the activities of our
in most cases you can not be sure as to who realiytizens on Facebook, because there are several
is the "other side.” Misrepresentation on Faceboojqgdications of offenses (criminal organization,
is very easy: some will put someone else’s picturipe|, hate speech, and even death threats).

enter a false name and date of birth, the malgecently, prevented a suicide by a teenager is a
becomes a female and easily reversed, and than on how hinted on Facebook. [4]

adult will easily be represented as a teenager. In

our country we had, unfortunately, the case of an Il GOLDEN RULES

adult rapist who posed as a teenager to a peer who Communication, privacy and security.

is thus able to come. Therefore, we give basic i . )

advice: do not easily add another individual for a 1h€ first step in protecting your personal
friend, and even if you attract by what looks like nformation is forming (open) the safe profile.
beautiful person of the opposite sex and thEl€ase choose carefully the information you
corresponding years. If nothing else, check thgrov!de in it. Teach your child to use a neutral
intentions of the person before you give moréMail address and name.

information about yourself (and you will give her  password always keeps your account
more information and therefore it to a friend). Forconfidential. Teach children to accept messages

example, Facebook allows you to exchange a fewnly from people you know and off the Internet.
messages with strangers and before you add them

as a friend. Most importantly, if you suspect tiois
be a person falsely represents that you can sign
and sign up for the appropriate team will react.

Try to protect children from negative
periences - show them how to protect their own
rivacy and respect the privacy of others.
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Teach children not to respond to offensiveautomatically activated as soon as the computer is
messages. turned on.

Help children to understand what messages can In his e-mail program you are using a spam
cause unpleasant sensations. filter. Keep your email address please do not post
to the web. Avoid e-mails from unknown persons
and must check before opening attachments
antivirus program.

Make sure the kids know how to block
messages from a particular sender.

Save offensive messages, |

can serve aﬁI . .
. . e extent usin arental control tools, which
important evidence. gp

allow the software.
The suppression of traditional bullying on theIII your computer starts to behave strangely, it may

internet collaborates with teachers and otheIn dicate a virus
parents. '

S i touch with the people surouning youlTTTECAIC, o2 volf senvice prover ot orer
child - you can listen to his friends, their pasnt P ' P

teachers and general environment. parents.
If the Internet finds inappropriate websites, log o

Teach your child to notify you of any to this site

experience from the virtual / real world, which
worries him. Reassure him that you can rely orSecurity policies related to both your children and
when inadvertently done something wrong andou. Teach children to inform you always on the
you will look for a solution together! Internet noticed anything suspicious. [5]

Explain to your child that if someone bothers IV. RESEARCH METHODOLOGY

you, itis never his fault. The research that has been conducted every

Teach vyour children the proper searchRepublican Institute for Statistics say that more
techniques. Tell them not to believe everythinghan 50 percent of households in Serbia have
you find on the Internet. Someone looks forcomputers, and more than 40 percent have some
information on at least three different sites andkind of internet connection. More than 2.5 million
compare them with each other. When writterinhabitants of Serbia have a Facebook account,
homework, some cite the source of information. which is at least quarter of a juvenile.

Make sure that your children are ViSitingUnfort.unately, we do not have data for the country
websites, which content does not violate the IaV\i’?lS ch||dren. use the '”teT”et’ but we can take_ the
You explain that in reality not all the way on theanalogy with research in the Eur(_)pean Union.
Internet shows. There, more than 90 percent of children use the

Internet every day.
Explain to them what they are threatening risks

when taking material from the Internet. However, a devastating figure in the same

study says that as many as one-third of underage
Make sure that your computer is well protectedinternet users experienced some kind of "Internet
Always have a working version of antivirus abuse." If we consider that we are not at such a
software. level of technological development as a member
Ftate of the European Union, we can estimate
roughly that about every fifth or sixth child in
Serbia certainly once been a victim of abuse on the
Before you install anything on your computer,internet! Under the abuse here does not mean the
read the privacy policy and statement users. Chegiysical torture of the child, as it is difficulorf
the reliability of the software on the Internettthaindividuals (although not impossible) because
you intend to download. there is usually no physical contact provided the

Close the suspect hopping window by clickin child does not agree to meet with his "internet

the cross in the upper right corner. Never click ir{nendg". Tqrture is mainly focused on the mental
the middle window. evel, in children at a young age can sometimes be

' ~even worse than in the case of physical torture
Protect your PC. Install a firewall, anti-virus pecause there are no physical marks on the basis of
and anti-spyware software, which should beyhich it could be relatively easy to detect. [3]

Teach children that before taking on the har
disk file by checking the antivirus program.

54



International Conference on Information Technologyand Development of Education — ITRO 2013
June, 2013. Zrenjanin, Republic of Serbia

V. INTERNET ETIQUETTE Knowledge of and ability to use independent
Recommend them to follow etiquette andinformation technology today is placed in the same

behave towards others as we would like others [{?z;\nk with the knowledge of reading and writing. In

treat us. Children are often not aware that thgoem;lljj:grre,tona\égatﬁlethiasl?sterrc;?t a?]r;ld fﬂft?]era

Internet can inadvertenty hurt someone. War evelopment of the child. It is illusory to expect
them about it. Keep track of how your kids spenghat someone will be able to “"cleanse" it

time on the Internet. Ask them to show you how tQyg nwanted content. After all, it is difficult to

communicate with their friends. distinguish what is spam.
Teach them how to protect their safety on the REFERENCES
Internet.

[1] http://osjovancvijicsirca.edu.rs/za-roditelje-i
People who meet on the Internet are not always, Ucenike/zastita-dece-na-internetu/ ,
who they are representing. Teach children t 2] http://sr.wikipedia.org/sr/Zastita_dece_na_in&tu

. - . 3] http://www.zastitapodataka.com/zastita-dece-na-
protect their own privacy on the Internet in the™ intemetu-1-porazavajuce-statistike/

same way as they do in life, | really. [5] [4] Ministry of Telecommunications and Information
Society "Archive"
VI. CONCLUSION [5] http://www.kliknibezbedno.rs

The only sure way to protect children on the
Internet complete ban on Internet communication,
but something causes more harm than good.
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CROSSLINGUAL APPROACH IN
SEMANTIC DISTANCE EDUCATION
SYSTEMS

M. D. JovanoviE:, V. M. Ognjenovig

*University of Nis, Faculty of Electronic EngineagirNis, Republic of Serbia
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Abstract - In this paper we present a distance leaiing
framework with a semantic layer aimed at crossing he II.  SEMANTIC E-LEARNING

language barrier. Since the underlying concept grap of a _ .
lesson can be presented in a formal way, using Sent& The true quantum leap of e-learning, compared

Web technologies, it can be translated into any lajuage O the traditional one, is twofold: the distancet{b
by means of an appropriate cross-lingual ontologyThis  in space and time) between teacher and learner, and
approach builds upon the existing semantic approach the autonomous component of contemporary
(DSi), developed at the Faculty of Electronic Enginering  machines - their programmability and (limited, but
Ni§, thus allowing the existing framework to be ustin a - 5 .
language independent way. present) power 'of deC|d|or_1 and inference. Thanks
to the latter facility, e-learning can be perfornze
an on-demand activity, and customization of both
. INTRODUCTION learnin material and teaching style can be customed
Semantic Web vision, dating back in 1994 [1],to the individual user. If we consider the
has brought about a new dimension in the Worldoundations of Semantic Web - ontologies,
Wide Web as we know it. Originally concieved asontology languages, semantic markup etc, the
a tool for interchange of notes and documents glossibilities to use these technologies to achieve
CERN, it has gone viral and was adopted irthe exact e-learning objectives are apparent. To
numerous spheres of computer applicationachieve personalization and on-demand content
However, due to its simplicity and intent, it wasgeneration, repositories of small learning objects
strictly human-readable and not processable bgre needed, as well as rules for their aggregation
machines. The dimension afeaning as brought into lections and courses. To achieve this, rich
by the Semantic Web concept, introduced a vastemantic markup of those is required - exactly what
array of new applications and fueled the growth oSemantic Web offers through languages such as
a number of existing - probably the best example dRDF and OWL. These and others was of Semantic
the latter being the e-learning. Though it can b&/eb application in e-learning are thorowly
speculated upon its the definition, be it the lemgn documented in literature. [5]
scenario in which the learner is detached from the
teacher and and some intermediate technology is Ill. CROSSLINGUAL WEB SEMANTICS
being used [2], or the real-time delivery of
individualized, dymanic learning material [3], e-
learning, close to how it is defined today, hasnbee
developing ever since the Web was adopte
dispite its enterpreneurial ups and downs. [4 -
Semantic web has proved to be the domina -commerce, ontologies can be used to perform

) . . apping between languages for product
enabling technology for e-learning, for mUIt'mleftﬁ]omparison. [6] The 3-level ontology is used: the

reasons discussed in the next chapter. Along wi eta-conceptual and conceptual levels denote the

Frr:tzrr:r;i?orggr!ogﬁgﬁaté?necl)(ia:/r\ml'ib’ t:]oe Sneegs.];orconcepts free of language, while the instance level
! ' Izall X INg Qrows, PoSiNGy,ore “are lexical instances that connect lexical

another challenge - which again appears to be MOtdms (words of the language) with concepts. This

eff|C|entIy. overcome through Semantic Webimplementations supports four languages, and can
technologies.

even parse regular expressions for multiple

With the internationalization of the Web, the
issue of multilingual contents has posed new
hallenges to Semantic Web. Cross-lingual
roblem has been tackled from various angles. In
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synonims. On the other hand, attempts to create a « the learner can drag certain words from the
general-purpose system for mapping ontologies text onto certain other words
from different languages also exist. [7] Approaches

like this use machine learning technique_s to word onto another, the semantic document
translate labels from one Ianguage domain to is queried for any relations between the two
another, and show some promising results after words, and they are displayed.

testing on the SWRC ontology. [8] A slight touch _ o _ o
of Web 2.0 induced multilingual issues is brought A typical situation with the usage of DSi is
by [9]. Internationalizion of Web causes lingualShown in Fig. 1. The word "key" is dragged and
fragmentation in user-generated content - ilropped over the word “frequency”. For clearer
specific case, data in user accounts. EurowordNatsibility, the cursor has been removed from the
ontology was used to map different language term@/Cture.

and concepts, as well as detect synonyms, in ord| in vocal performance. the frequency of the tones depends on the
to extract user profiles for effective targeted| inwnichthe songis writren

advertizing.

whenever the learner drags and drops a

1. key defines frequency

IV. CROSSLINGUAL E-LEARNING
FRAMEWORK

The central topic of this paper is the DSi e-

learning framework [10] based on the RDF The framework operates with single words and
language for expressing the semantics of thgelations are purely lexical, expressed in natural
learning material and with the aim of acceleratinganguage. A typical RDF triple from the semantic
the learning process by making the text semantiGgocument, denoting that a processor is a part of a
ubiquitous over the span of a lesson and easilyomputer, is shown in Fig. 2. As the figure shows,
accessible at any point. More precisely, this papef is a straightforward RDF. The semantic
discusses the possibility of expanding thejocument itself is designed by the course authors
framework in the direction of muIti-IinguaI ablllty and is available to learners as read-omy (acdessib

Figure 1. Adding a new relation and marking thevjpus ones.

with least possible changes in its architecture.  through drag-and-drop actions in the lecture text).
_ This approach has been chosen primarily for
A. The DSi concept simplicity of the user interface and possibly easie

The DSi e-learning framework was first acceptance among teachers and learners.
presented (as the concept) in 2007. [11] Its ﬁrSerf:Description rdf-about="
implementation (proof of concept) was completely.qefines >frequency </ defines >
client-sided and implemented using customx/df:Description>
JavaScript and a simple JS framework [12] to
access and manipulate RDF. However, this Figure 2. An example of an RDF triple from senmalayer.

grchltecture showed both functional and security However, the chosen approach is language
issues. Therefore, the framework was re-

. : . dependent - semantic document can only be
implemented from scratch in the client-serve P y

r . .
. X . developed in one language. Translating can only be
fashion, following the model-view-controller done manually, and no support for multilingual

design pattern. This way the semantic layer Waﬁearning is present (using multiple RDF files for

secured on the Server, since this part of thﬁwltiple languages is not considered a true
framework may contain copyrighted material. The

redesigned version is labeled 1.5. multiingual support).

The user experience with DSi 1.5 is theB. Multilingual Support Architecture

following: As mentioned in the previous chapter, relations
« the learner accesses the textual material P€tween notipns (words) are'given in a pure lexical
form - as strings (upon adding to RDF all spaces
* text is coupled with appropriate semanticare changed to underscores and vice versa). An

document (in RDF/XML format), invisible example of such notation is given in Fig. 2. Indtea

for the user (learner), which expressesy this semantic document is split into two,
relations between specific notions in thepigrarchically layered ontologies: a concept

text ontology and a lexical ontology (this is a tempwgrar

key ">

57



International Conference on Information Technologyand Development of Education — ITRO 2013
June, 2013. Zrenjanin, Republic of Serbia

label, since it may contains not only words, busemantics can be performed language-free. In other
also phrases). words, a situation where some information is
xmins: dsi ="http:/martin.rs/relation/ inferred_in one natgral I_anguage bu_t not in angther
" due to ill formulation, is not possible. Secondly,
due to the generality of the concept ontology,
mapping to other similar ontologies can be possible
- using the lexical ontology as a dictionary.
Relations created for other courses, expressed in
natural language, can be mapped to general
_ _ ontology and merge with it. Moreover, by
Concept ontology contains a unique label foryccessing the general ontology and narrowing
each relation, expressed as URI. This URI may Qfown to one group of triples in the lexical one,
may not contain words in a natural language; ea‘%\Nitching between languages is a low-cost

URI may contain a unique identifier (€.9. @procedure, since all the supported languages are
number) which denotes any relation, as shown igontained in that tripe group.

Fig. 3. The URI is formed by concatenation of the
namespace prefix and the relation's id (000001).

<rdf:Description rdf:about="key">
<dsi:000001 >frequency</ dsi:000001 >
</rdf:Description>

Figure 3. Concept ontology with numerical id witlan URI.

V. CONCLUSION

However, since this URIs Only need to |dent|fy The Contemporary e-|earning systems re|y
relations in a unique way, no notation is bettanth mostly on the Semantic Web technologies. With
any other. For merely practical reasons, URIs mahe worldwide acceptance of WWW, the issue of
contain words in natural language that providgocalization and language fragmentation of data
description of the relation. For the URI brought new issues - an area in which the
descriptions, English is the most reasonable choicgemantic Web again shows the most potential to
for possible future interchanges of concepkoplve. This paper proposes an e-learning system
ontologies. This approach is shown in Fig 4. architecture that applies a Semantic Web based
xmlns: dsi ="http://martin.rs/relation/ solution to enable multi-language support. This is
" done through layering the semantics to two layers:
a general layer - an ontology of conceptual
relations, and a linguistic layer, which maps
multiple language formulations of relations from
the concept layer, including multiple formulations
within the same language. This might affect
Iperformance in a minor way, but enables fast
switching between language, or even multi-
T:z:mguage responses within one single page load.

relation (py drag-and'-drop), the ~conceptua roposed extension to the DSi framework opens
ontology is queried first. Once the genera

I o . .

Lo . ossibilities for detecting synonyme-relations,
(co_nceptual) relgtlon IS denoted, by 't.S.URI' thegutomated reasoning and discovery of implicit
lexical ontology is queried for the specific natura .

. : relations.

language relations to be displayed to the user. The
lexical ontology is shown in Fig. 5. Each
conceptual relation is related to the natural
language one as an RDF triple, where the predicaﬁjé
denotes the natural language used.

<rdf:Description rdf:about="key">
<dsi:defines >frequency</ dsi:defines >
</rdf:Description>

Figure 4. Concept ontology with symbolic id wittan URI.

The other ontology maps URIs with natura
language formulations. When text is queried for
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Abstract - The focus of this paper is a Web 2.0 appach

to assessment in e-learning applications. The Web Q2.

concept is in its very nature compatible with the
constructivist theory of learning, where the learnng

process is facilitated by the student creating - hlding

their own knowledge, as the central agent of learng. This
strategy can also be applied in assessment: instead
solving multiple choice or other types of predefine tests,
student can be put in position to freely (but presmably

within certain constraints) construct knowledge in
required domain, by means of which they would disply
the level of competence achieved. Proposed systeffers

one way of formalization and automation of such
approach.

One of the most common definition of
ontology, in the context of Semantic Web, is a
formalization of a conceptualizatidms such, it
fits the visualisation of knowledge as a web (or a
graph) of entities (or concepts), interconnected by
relations. This approach isn't new. Before the
growth of Semantic Web, research has been done
on possible visual organisation of knowledge (both
in teaching and assessment) through concept maps,
[2] or cognitive maps. [3] With Semantic Web,
these representations have been replaced with

ontologies - data structures with inherent means to

express meaning.
l.  INTRODUCTION

Any learning scenario, be it computer-aided or Il.  E-ASSESSMENT
traditional, consists of two fundamental activities  There are various approaches to knowledge

the transfer of knowledge to the learner and thespresentation and assessment with Semantic Web
opposite path - assessment of learnergchnologies. Some researchers [4] attempt to
achievements. In traditional learning, both of thesyepresent the entire assessment domain in the form
components are teacher-centered and thougli ontology network. SWRt.language has been
various types of objective assessment methods ai8ed to represent rules of assessment, and a
used, they still serve as partial input to theeac network of educational domain specification,
who performs the core assessment procesggucational resource specification, assessment,
Moreover, based on the Bloom's taxonomy, [1hssessment instrument and LOnto (LOM-based)
higher levels of students’ abilities cannot bentologies are used to form the ontology network,
assessed through objective methods, but rather §hd the general structure has been instantiated to
an open conversation or, in case of written testgover different university courses. This approach
through freeform answers to questions. is aimed primarily at automated generation of

Evaluation of natural language answerdSsessment modules. The other approach [5] is
requires the use of Natural Language Processiifmed at processing student answers to open
tools for the extraction of meaning. However, oncéluestions, since these questions allow assessment
the semantics have been extracted and formaliz&d higher levels of student's knowledge. Natural
in a chosen way, mechanisms for assessment (i/@8nguage processing is used to extract meaning
comparing the level of mapping of processed’md semantically annotate s‘gudent's answers, and
student's answer to the pre-formatted expectd@€n compare them to predefined expected results,
knowledge) requires both highly expressive formaflso expressed as ontologies. A simple, but none
representation methods and inference rules. THBe less useful approach is offered in [6]. The
technologies of Semantic Web (namely ontologie§escribed ~system generates multiple  choice
and rules) are the most promising solution in thi§luestions on the basis of knowledge ontology,
aspect, since they can both express semantiBoviding the student with a set of questions and
(machine-processed students' answers and the
expected knowledge, predefined by course
designers) and rules for mapping.

! http://www-ksl.stanford.edu/kst/what-is-an-ontofdgml
2 http://www.w3.0rg/Submission/SWRL/
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offering different difficulty levels, knowledge Fig. 2 (after being parsed by DSi 2.0) is as shown
competition between learners, user statistics etm Fig. 3.

The system is implemented as a Protémégin.

[7] All these approaches face different challenges. A utomobile

Objective testing is in general easier to implement

while the open question assessment, though FromWikipedia, the free encyclopedia

technically more difficult, offers more in-depth nERiEEEE e e

knowledge measuring. The approach presented in

. . . N - . For the magazine, see Automobile
this paper aims at a "middle" solution: semi-

automated assessment oriented towards Web 2.0 "Car"redirects here. For other uses,
or peer assessment. An automobile, autocar, motor car or
s a wheeled motarvehicle used

A. Web 2.0 E-Assessment - DSi 2.0A

In order to tackle the problem of e-assessment
in a constructive and peer-oriented fashion, The
DSi 2.0 e-learning framework [8] has been
developed. This framework is able to parse html Figure 2. Drag-and-drop operation over the parset!
documents and enable drag-and-drop functionality
upon every word in text (using the JQUéry  psj 20 framework operates with two
JavaScript framework). A text-case is shown iyocuments: the learning material (in plain text or
Fig. 1 and Fig. 2 - an excerpt from a WikipediayT|) and an accompanying semantic document,
article ("Automobile”) before and after parsing byeypressed in RDF/XML. Each loaded document,
the DSi 2.0. On Fig. 2 drag-and-drop operation ofyen parsed for drag-and-drop ability, may or may

far tran passengers, which
also carries its ow="@lgine or motor.
Most definitions of the term specify that

a random word is presented. not have the semantic counterpart. If the semantic
document is not present, upon the first drop agtion
Automobile the user is prompted to enter the relation between

R : dragged and dropped onto word. This triple (word,
rrom Wiipeds, e Tee encyclopeds relation, word) will form the first RDF triple and
will be written to a newly created semantic

Forthe magazine, see Automobile document. Each new drag-and-drop action, if any
"Car"redirects here. For other uses, relation is entered by the user, forms a single RDF
An automobile, autocar, motor car or triple. This way, each user (learner) is able ti@ien
car is a wheeled motor vehicle used any number of relations in the document.
for transporting passengers, which
also carries its own engine of motor. However, if there are relations present (the
Most definitions of the term specify that semantic document does exist), upon the drag-and-
automobiles are designedto run drop action the user is presented with all existing
primarily on roads, to have seating for relations, with the option to mark them with one to

one to eight peaple, to typically have
four wheels, and to be constructed
principally for the transport of people
rather than goods.[z':

five stars. This way, each relation passes a peer
review and are sorted in the descending order - the
relations that peers are most satisfied with serfac
to the top. This is shown in Fig. 4.

Figure 1. An excerpt from a Wikipedia article dref parsing <p><span class="dsi2">An</span>

. . <b><spanclass="dsi2">automobile</span>
The DSi 2.0 has two modes of operation: read/p>,<b>

mode and edit mode. In edit mode, each word cafspan class="dsi2">autocar</span></b>,

><span class="dsi2">motor</span>
be dragged onto another or dropped onto, agpan%lass:..dsi2..>Car</span> b

shown in Fig. 2. This is achieved by recursively<span class="dsi2">or</span> <b>car</b>
traversing the DOM tree up to every single worckspan class="dsi2">is</span>

from the text nodes and wrapping it into a span tagzggz g:gzgz:g:g:@;/:glaegz spans

of certain class. The source of the text shown Qg href="/wiki/Motor vehicle"
titte="Motor vehicle">

<span class="dsi2">motor</span>
<span class="dsi2">vehicle</span></a>

3 http://protege.stanford.edu/ Figure 3. Drag-and-drop operation over the pateed
4 http://jquery.com/
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This approach allows students to buildis not expected to be challenging. Other than open
knowledge into the text material from which theyanswers, learners can be offered multiple choice
learn, adding the constructivist component tauestions automatically generated from the
learning. On the other hand, it provides peerrelations in the semantic document. These
reviewing platform, enabling the natural selectiorrelations can be predefined by the contents author,
of the most accepted semantic relations. Thesw based upon the user-generated and peer-sorted
relations are not per se the most accurate ona®lation base.
however, with the increasing number of reviews,
the collective mind of students is expected to 1. CONCLUSION

achieve the objectiveness needed. This paper described the DSi 2.0 Web 2.0
based collaborative framework in the context of

Automobile assessment. This framework has been developed
From Wikipedia, the free encyclopedia up to the testing phase and is expected to be
Redirected from Car subject to real-life university situations. Its

development is expected to go in two possible
For the magazine, see Automobile directions: towards building a wiki-type relation
"Car"redirects here. For other uses, base upon which the assessment would be

implemented, and towards automated assessment
usage based on predefined expected and
distracting answers, with the questionnaire in form
of drag-and-drop enabled snippets of textual
teaching material.

An automobile, autocar, motor car or
is a wheeled motor vehicle used
forfransporting passengers, which
also carries its own$dlgine or motor.
Most definitions of the term specify that
automaobiles are designed to run
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Abstract - Lifelong learning activities make learnirg of
throughout life, with the aim of improving knowledge,
skills and abilities within the core, civic, social and
business prospects. One way to achieve lifelong teig is
distance learning. The paper gives a brief overviewof
lifelong education, then its benefits and effects fo
organizing these classes via distance learning

working life. While lifelong learning
encompasses and coordinates the education of
children, youth and adults (according to the
principle of vertical relatedness), with lifelong
education are adjusted only forms of formal, non-
formal and informal education (according to the
principle of horizontal relatedness, which means

. INTRODUCTION o ; .
_ _ education in a variety of forms, not just formal).
In today's age of economic and social change,

and quick transition of society into 'knowledge Il LIFELONG LEARNING

society', and the demographic situation in Europe Lifelong education, as the word says, is an
where the population is getting older, there arective learning which does not stop on completion
challenges for a new approach to education anst schooling but goes on lasting through until the
learning. Therefore there is much discussion abotfuman is capable of assimilating new concepts and
the so-called lifelong learning, which is theconnecting them logically. It includes:

learning activity throughout life with the aim of
improving knowledge, skills and abilities within
the basic civic, social and business perspective.

Formal _learning takes place in
chronological graded system from primary
school to wuniversity. It leads to the
acquisition of a specific qualification in a
profession or vocation.

Learning takes place on a daily basis,
sometimes on purpose while sometimes the

learning process is unplanned, often unavoidable.

A human learns on a daily basis much more
than he is aware of that. Even organizing our daily
activities involves continuous learning, so we can
say that life is unthinkable without continuous
learning.

The term lifelong learning is understood and
accepted different in different cultures and
countries. In  English speaking countries
continuing education generally refers to the
continuing professional education of adults, while
their  permanent (lifelong)  unprofessional
education is called adult education.

Non-formal learning means conscious and
organized education, learning and training
adults in order to cater for their educational
needs.

Informal learning is a lifelong process in
which information, attitudes, skills and
knowledge are assimilated. It may be
deliberate or unintentional, and it is
encouraged by the development of
technology and engineering. This education
is assimilated through experience in a
variety of situations in life through reading,
travelling, using the Internet and so on.

e . . .. Scientific disciplines such as Andragogy (Adult

Lifetime (permanent, continuing) education ISpedagogy) and Gerontology are related to the
often occurred as a synonym for the concept Qfyneept of lifelong education. Andragogy is the
lifelong education. The difference betweengciance that studies the problems of adult

litelong education and lifelong (permanent)eqy,cation. Gerontology studies education and self-
education is that the lifelong education refers tq,cation of elderly.

education throughout life (from birth to death),

while the lifelong (continuing, permanent Lifelong, continuing or permanent education is
education) refers to education after the end of @ften used as a synonym for lifelong education.
degree of formal education (usually afterHowever, this equalizing is not correct. Lifelong
compulsory education) until death or until the encducation refers to education throughout life (from
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birth to death) while the continuing, permanendegree of formal education until death or working
education refers to education after the end of Hfe.

Lifelong Learning Model of Entrepreneurship

POST
GRADUATE

TERTIARY

Education path
Attltude
Behavigur

Knowledge

EENEr

SECONDARY

Skills

Entrepreneurship @
mindset o=

Informel learming %@

PRIMARY

Chart1 Simplified concept of lifelong learning

Ill.  BENEFITS OF LIFELONG LEARNING IV. WHAT IS THE DISTANCE LEARNING?

The way of lifelong education is a basic In the context of technological fast-developing
assumption of growth and development and iand market conditions that are constantly
becomes essential in a time of rapid change iohanging, the education system is forced to
required skills and knowledge. The idea of lifelongorovide an  improvement in  educational
learning comes from the assumption that thepportunities without increasing costs. In response
human is the greatest wealth of the society and thto this challenge, educational institutions have
is why it should be invested in. The fact thatdeveloped a program for distance education.
European population aging rapidly means that the

need for new knowledge and skills cannot rely on Distance learning means that the teacher and
g y iwe student (or students) are physically separated

Ee\évgﬂl;?riiew\i,l\llhgeat:)eo ?Z\,Vx ;gafgtse?pltgear:g%e nd tgchr_lology (i.e. vpice, video, data an'd pr'inted
rate of change in technology is increasing’ ?naterlal) is used to bridge the gap that existeén
' classroom. These programs are very useful for the

Education and training, more than ever, haveducation of those who could not afford it because
become an important factor in determining arof the limited time, distance or physical disalilit
individual's opportunities to progress and succeednd to provide updating and brushing up
in life. Employment opportunity is evidently a knowledge of workers in their workplaces. They
major success of successful education, but socialso can give adults a second chance for a higher
integration rests on more than just paid work. education.
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V. HOw DOES THE DISTANCE EDUCATION a strong possibility of testing and
WORK? knowledge testing, electronic
A person who performs distance education has communication with teachers and also with
a wide range of technical possibilities. These other students on the course, _
possibilities can be summarized in four main * the process of convergence of educational
categories: resources — providing the conditions for
) ] ) ) learning from more distant places from the
. Voice — Instructional audio tools include school classroom or centre in multimedia
interactive technologies such as the telephone, form,

audio conference and the short-wave radio.

g - ] ) » formalized teaching and learning system
Passive audio tools include tapes and a radio.

specifically designed to be functional at a

Video — Instructional video tools include distance using electronic communication,
immovable images such as slides, pre-prepared * convergence and merging the Internet and
movable images (eng. film, videotape) and learning, actually that is an Internet enabled
movable images in real time combined with an learning.

audio conferences (one-way or two-way audio
communication). VII. E-LEARNING IN LIFELONG EDUCATION
Living and working skills that people used to
have are not enough nowadays. Lifelong learning
eans that people are given the opportunity to
arn at all ages and at numerous contexts: at,work
at home and through the activities during their
spare time and not just the usual way as, for
« Computer assisted teaching — it usegxample schools. Lifelong learning is the ultimate

computer as a stand-alone machine t&esult of computer literacy.

present individual lessons. _ E-learning enters our educational system. What
* Computer controlled teaching — it USeShayve been done concretely so far is introduction of
computer for organizing instruction and nformatics and Computing science as a subject
observing student’s accomplishments anghto primary and secondary schools and into
progress. colleges. However, other subject are still taught i
 Education mediated by computers — itthe traditional manner or with the possible use of
represents computer applications thapresentations in classes and particularly with
enable beaming of instruction. Forteachers who are mostly on their own initiative
example: e mail, World-Wide Web enrich their teaching by introducing ICT
applications, fax, etc. (Information and Communication Technologies) in

Printed material —is the basic element of their own teaching.
distance education and also the basis from which Good Support for investing into the Sphere of

all other delivery systems have evolved. There angelong education will be passing into law that is
printed materials at disposal in various formsgyrrently in the drafting stage.

course books, manuals, programs of courses,

Data - Computers send and receive
information electronically, and therefore, the ter
'data’ is used to describe this broad category 0
instructional tools. Computer applications for
distance education are varied and may include:

materials for detailed study. REFERENCES
[1] www.tfc.kg.ac.rs
VI. E-LEARNING CONCEPT [2] http://www.mudremisli.com/2012/04/nelson-mandela/
Distance learning is: [3] www.masht-gov.net

[4] www.link-elearning.com
° providing access to Iearning materials,[5] Erika Eleven,dr Dragana GluSac¢thje na daljinu-dopuna ili
various course texts (SCI‘iptS) and deo savremene nastave , ,konferen€igak 9.-11.maja 2008.

educational resources on the Internet, with
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Abstract — E-learning is increasingly used in all leels of  relation with different forms of presentation

education and life in general. This paper provides @ education content of e-learning
overview of e-learning when the first forms as a ndum )

for the transmission of information using paper untl E-learning is one of the most famous computer
today, when computers are used. generated communication services. As a useful
tool it has founded its place in learning programs.
, _ _ . E-courses through mailing list are representing the
To realize the history of e-learning and it'smost simple form of delivering education content
beggining we have to know the definition of e-ig siydent. Materials needed for certain courses ar
learning and describe of what it developedgglivered to e-address as needed, daily, weekly or

Electronic learning is relatively new form of on g certain schedule. Student doesn't have to visi
distance learning. What, in fact, e-learning meansghe web site of education institution. All

There are many definitions of e-learning. Thecommunication is bounded to e-mail.

most common one is: e-learning implies every |t 5 system of electronic learning is to be used,
form of education where education content iSye yse a communication in which base is a
delivered in electronic form (Fallon; Brown, computer with different services. The most famous
2003). The others are thinking that e-learning igeryice is e-mail. Component part of using new
communication between mentor and a studeRhformation technologies is a software named
supported by some technologic form (Keegangyowser for viewing and searching of Internet (
1986). Google Chrome, Mozilla Firefox, Internet

Some researchers are thinking that e-learning fsxplorer, Opera, Netscape, etc ). Internet browsers
the combination of the best and progressivdith new graphic solutions and sophisticated
achievements pedagogical technology. It is basd@teractive communication technology allowed us
on the princip|es of free |earning’ using Computerghat e-Iearning becomes available to the studént al
in education and modern telecommunicatiorfifound the world.

(Internet) for_teaching. _Learning is organized as a E-learning, known as distance learning, has
process of dialogs in virtual classrooms. It markgrossed international borders and our country is
the apartness of mentor and student in space andigitering the international market of electronic
in time (Perraton, H.1988). learning. USA is the competition market in
e-learning and education. Experience which
) ) o America, Canada, Australia have on this field is
One of the biggest problems in definition of e-yated since the end of 19th century. Today, e-
learning is the difference. in understanding this{earning is a common appearance even on the most
complex form of studying and attempt Offamoys faculty (Harvard, Oxford, MIT) which in
classification numerous solutions. New interneinqir virtual classrooms provide many accredited
technologies are allowing using of text, audio and5qemic courses. Political and public interest for
video material, which are combined in mUIt'med'ae-Iearning becomes greater especially in domains
content and as so are presented to studeRinere student population is scattered (Australia,
Learning is a process which implies many poss'blﬁ:anada). There is a great motivation for
activities, from simple reading of text to MOr€jmplementation of this new education model,
complex forms, such as audio-video content Ofnen there is no way to maximize capacity of

active participation in learning, cooperativeynawn education institutions, or the budget is
learning, etc. Amount of received knowledge is in

l. INTRODUCTION

Il.  E-LEARNING
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insufficient for using new education programs. Popularity and efficiency of correspondence
Many academic institutions have already madeourse was growing rapidly. Therefore there was a
their shorter or longer step in use of virtualneed for higher quality and ethics. That's why in
classrooms. 1915 was established the Association of National
Universities for extended study. Association dealt
Ill. * THE HISTORY OF DISTANCE LEARNING with the quality of standard course and educator.
(EARLY E-LEARNING) AND LATER E-LEARNING New pedagogical model and harmonization of
Communication between professor and ainiversity policy of accepting credits from
student is a key element of successful distanasorrespondence courses was solved. In America
learning. The medium has essential role irwas formed a National council for studying at
substantiation communication on teacher-studemtome in 1926. The council was responsible for the
relation. There must be a sender, receiver and mofessional courses.
message to achieve the minimum of

. , . , The University of Chicago is in one of our
communication. If that message is an mStrUCt'O?gsearch in 1933 concluded  that the

than, beside student, professor and content, "forrespondence courses should be introduced as an

have to consider the environment where learning i P . ,
laced gxperlmental base to create innovations and _help

P ' in improving the teaching methodology. The first

A. Early e-learning forms of distance learning were represented only

In using education materials, distance learningrough correspondence courses. The educational
is developed. As technology developed, so was tHBstitution is the material for the course (comelet
system of distance learning. At first, printedreferences) sent by mail to the student. The studen
materials were used. The development ofvas learning alone, and sending back resolved
technology has enabled the introduction of newests by Post. Complete correspondence between
“instruction” media, such as pictures, slidesthe mentor and the student was done in writing, by
movies, etc. The radio, TV and interactiveexchanging traditional mail. The final test was
computer technologies and dynamic web sites afone in the educational institution.

contributing to the popularity of this form of  This form of learning has existed until the
learning. Therefore, we could better understangqyent of new technology. It was the radio. New
system of electronic learning; we need to know thghedia  quickly found its place in the
historical development of this complex form of ;orespondence course. Between the 1918 and the
education. It is believed that the first pioneeswa 946 in United States, the federal government

Englishman, Sir Isaac Pitman. He was a teacher prroved 202 radio licenses to colleges
stenography by correspondence. The students Wekgiversities and schools.

studied to rewrite short parts of Bible, and the

materials were returned for marking by mail Radio has introduced a new feature in the
System Ca”ed “New Penny Post System”_ SyS'[em Of Correspondence courses. Lessons were

) ) ) listened on the radio. Small radio station allowed
In 1873 Anna Eliot Ticknor has established th&qy the first time two-way communication between

“home studying”. That association had more thapagio mentor-student was in some areas (Australia,

10.000 users. First correspondent course hgSanada, USA) the only way for education.
officially started in 1883 on Chautauqua College

of Liberal Arts in the state of New York. College ~ The concept of correspondence courses that
had the licence to publish diplomas which repliegvas used on the radio was the starting point fer th
acquired academic degree to student whicHtroduction —of educational  television in
successful ends academic year. This course lasté@respondence courses. In the late fifties of the
until  1891. Pennsylvanian state universityl@st century seventeen mailing program were used

introduced correspondence course from agricultur@n the television as a tool in courses at a distanc
as official academic program. The use of "educational television" was ascending.

i In 1961, 53 stations were affiliated to national

Appearance of film has brought a lot of gqycational television network of the United States
optimism of correspondence course. New med|a\|E-|—)_ The main objective of NET was the
was introduced in form of slides and motiongjstribution of films, scheduling and coordination.
pictures. In those years, a television production technology
was limited to the studio and it transmitted that
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signal Live. That is how the course instructor was End of the seventies and the beginning of
holding a public class. Students were able teighties brought modest first personal computers.
follow the lessons on the TV. The first televisionThe emergence of a kind of electronic wall papers
was educational program "Sunrise" was founded iBulletin Board Systems - BBS) further increases
Chicago. Since 1959 until the early sixties, he wathe interest in distance learning, and electronic
the only program of its kind. The concept of theexchange of information. Another new medium
program was based on a static camera, which w&D (compact disc) facilitates the exchange of
filming the teacher in the classroom. material due to the specifics of the media. In the
B. Later e-learning second' half of the n.ineties, it came 'to 'the
A . expansion of information and communication
In the early sixties one of the TV Sta,t'onstechnology (ICT), and the result is the rapid
launches the "flying classroom” from the airportyeyelopment of the Internet. Distance learning is
near Purdue University of Lafayette , in the statggnsformed from paper forms into electronic.
of Indiana. The program was intended for publicg;,ch 5 change has made a new name - electronic
schools in Indiana and five neighboring states. Ajgarning (e-Learning). Lessons are now being sent
its peak, the television broadcast educationgh the user only in electronic form (using e-mail o
programs in approximately 2,000 schools angtp protocol). Completed tests the user returns to

universities, reaching the number of nearlythe educational institution by e-mail.
400,000 students in 6500 classrooms in Indiana

and the surrounding five states. This learning IV.  CONCLUSION
experiment was the educational vision of some Thanks to the new Web technologies,

educators and the result of help by Fordonditions were created for the implementation of
Foundation. The project has inspired others wh@.|earning sites. The rapid expansion of this new
wanted an educational television in his regioninternet technology makes room for a completely
Many schools are starting to use their own closegdeyy comparative way of education around the
circuit television systems. In the late seventieSyorid. The result of this development was the
cable and satellite television are used, as théamedncreasing number of universities in the world with
is a correspondence course. e-learning as an offer in its academic programs.

Late seventies brought a television post- REFERENCES
pI’OdUCtIOI’l,. such as video recorder and video tfape[l] Web-based education : concepts, methodologiess it
New medium allows the student to receive applications;  Information ~ Resources  Management
educational content, or lessons on videotape. Association
Professionally designed series of lessons with new?!  http://www.wikipedia.org
facilities offered to the students. This was an® http//www.leerbeleving.nl
important point for the qualitative and distance ¥ Mp:/www.irma-international.org
learning. At the International Conference on (1 hitp:fiwwnw.e-learning.rs
distance education, held 1972 the new term
appears. It was Distance Education.
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Abstract — It is mostly insisted on the developmenbf

practical knowledge, and that leads to the need toontinue

the process of organizing of classes significantishanges,
and the role of students and teachers in it. It's ecessary
for students to become more actively involved in
process of acquiring knowledge so the knowledge adged

tommorow will be put into use. The passivity of studnts
during educational process can be reduced to a lageg
extent using different types of interactive and edeational

techniques.

The objective of these techniques is to transfer thactivity
from the teacher to the student, helping studentsot study
together, solve problems and evaluate their work.
Accordingly, there comes a change in the definition

[I.  SOCIAL NETWORKS

A social network is a social structure made out
of many nodes comprised of individuals and an
organization which are connected with one or to a
greater number interdependences: financial
interests, sport interests, conflicts, similarities
differences, transmission of diseases and other.
Nodes are actors inside the network, while
relations are bonds between nodes, and that's how
a social network works. Social network is shown
in the form of diagrams, where the lines connect
bonds, and also the nodes of a big dot (shown on

Figure 1. [7]).

involving the teacher in the educational processnithis
case he is more like a planner, facilitator and madtor. In

the interactive teaching, the teacher is an innovat, an @ ndvidual

organizer, his activity during class reflects on diecting

students to cooperation and usage of different soces of /O\— ——9

information. / . T
,"/(?\/'/ @ ®

l. INTRODUCTION

Education is the key to functionlity of a
society, which brings us to a better and fulfilled
life. It gives us the ability to perceive thingstire
right way, recognize the possibilities to take our Social networks are mostly used for
chances that are given to us, and also our skilksocializing, but lately they find their purpose in
how to solve things. But, education that we havyussiness, and also in educational surroundings. If
today is not good enough for a better tommorowsocial networks are surroundings that willingly
We are witnesses of big changes in the domain @ind gladly choose a significant number of
education. Books, notebooks, pencils, chalk anghdividuals, then bussiness and education will find
blackboards are rarely being used in educational way and tools to be available to them in that,
processes. The development of education@onditionaly speaking, new enviroment.
process today mostly evolves around using touch
screen technology and tablet computers.

. O/ (‘

Figure 1. Display social networks

o'

Virtual surroundings have become, and it
seems like, will be a polygon of electronic study
New technologies and global computerwhich will enable nearly free education for people
networks have made out of a computer a devicground the world. That's how, for example, it
without which we can’t imagine our everyday life became possible that a course may be taken on
on this planet. Life using computers, in fact,Facebook, in this case in a totally free web
becomes an everyday thing. In the last couple &furrounding which is the biggest social network in
years using computers in schools, conditions ane world. A chance for free additional education,
met for a more better introduction of educationaln the imperative era of lifelong study, represents
technologies. The need for modern schools anchance which rarely anyone would miss. In a such
modern teachers is much more imposed than evecreated Facebook group, not only that teachers
communicate, but also students and other people.
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The level of privacy and tightness of a group willB. Usage of software in the learning process by
depend of the objective of lecture, and the most teaching staff

made choice of a creator of a group is for the tpe Mot well-known softwares are softwares

group to be of a closed type. The model that i§¢ microsoft Office package. This package is used

. rE)trimarily to satisfy the needs in different aciiet.

of users from educational programs. With the help of these softwares, we can work
The most frequently used social networks irgfficiently in the following areas:

Serbia are: Facebook, Myspace, Flickr, HI5, « Microsoft Word (word processing

Tagged, Karike, Neogen, Poznanici, Furka, software, development of curriculum,
Dodirni me. Of course, the most frequently used sketches etc.)
E(;(él:égg&work in Serbia, and around the world is | Microsoft Excel (software for creating
' spreadsheets, in which it can be
lIl.  USE OF COMPUTERS IN THE TEACHING programmed for calculating, various
PROCESS processes, preparation of timetables etc.)

: , e Microsoft Power Point (software for
A. Models of computer usage in education creating  presentations  for  classes,

Computers have many functions during seminars)
education. It also used as a teaching tool. A
computer can be a substitution for most teaching
tools (televisions, videos, overhead projectors).
Using computers, shortcomingsof traditional |, ApvANTAGES OF SOCIAL NETWORKS IN THE
teaching can be avoided, and in this way a student PROCESS OF TEACHING
is not a passive receptor, but he studies actively
and independently, he knows what's correct an
what’s wrong in his answers, and he gets feedba
about acurracy of his answers.

» Microsoft Front Page (software for creating
Web sites and Web pages).

The advantages are huge, Prednosti su velike,
th in methodological and in organizational
aspect, and in terms of investment, as seen in a
longer time perspective, and certainly in terms of
Computer programs, that are used in educatioincreasing the interactivity and dynamism of the
are divided into: educational process, in a word, quality. Besides
saving paper and to facilitate arrival at school
students, as the student does not have to carry a
_ bag full of books and notebooks that are heavier
* Programs that inform about newingn him, this approach offers many didactic
knowledge, programs for learning. advantages. All documents on which the student
» Programs for solving different problems —works are constantly available to him, as it were,
student works independently works andin one click. No forgotten homework or textbooks
tries to solve problems given by theat home. Students now have computers with
computer. access to all the facilities that they need during
chool hours. This allows easy connection to
ifferent subjects, not to mention that there s th
Internet, which is today one of the main allies in
« The use of computers as an aid (preparatiothe learning process, if properly used.Also, we
and printing of tests, averaging, preparatiorshould have in mind that kids today are starting
of timetables, calendars) early with the use of computers, mobile devices
nd iPhone, are constantly using social networking
and YouTube content. So that the process of
encyclopedia, web sites to search forteaching j[hat uses touch screen technology and
information) tablets, is a na_tural envm_)nment fpr thga
o ] ] students.The teaching process is modernized with
* Means of communication (e-mail, video the yse of computers by students in the teaching
conferencing, distance learning) process, along with the use and display the
e The means by which we achievecontents of the lecturers on the interactive board.
programmed teaching (hypermediaThis allows them to continue to be enriched by
software) numerous practical examples, the dynamic place to
g{ork together on solving problems and problem
Situations, and to use different materials avadabl
via the Internet, for making the teaching process

* Programs for practising — that develop
student’s habits, skills.

Computer can be used with his input and outpuz
devices in many ways:

e Sources of information that are necesarr
for maintaining the class (using online

» Computers can be used instead of classic
teaching tools (overhead projector, CD
player, DVD player).

70



International Conference on Information Technologyand Development of Education — ITRO 2013
June, 2013. Zrenjanin, Republic of Serbia

more interesting and adapting the real needs dbt of time using social networks and thus neglect
students in the process of acquiringthe real world in which they live.To remove these
knowledge.The most important thing is that thiddisadvantages, a search for new methods of
way of teaching puts students in the middle of théeaching is needed. One possibility is the
educational process, makes it active, making therogrammed instruction. Programmed instruction
knowledge gained more applicable. Today therencludes programmed textbooks and the use of
are known many techniques that can be used tmmputers in teaching. The student is active
encourage students to participate in the learningecause the teaching plans make him work
process, and every day to develop new, primarilindependently. Although programmed textbooks
driven by a variety of possibilities for the use ofshowed good results, they cannot replace the
modern technology in the classroom. Some of thiectures of teachers.

techniques are better suited for working with

younger students, while others are better suited fo VI. - CONCLUSION

working with students, some are designed to work Conclusion: Social networks make the world
with large groups, others to work with smallmore connected and enable easier communication.
groups or individual approach. A large A number . .
of techniques is easy to apply with the help of S°ocial networks are, without a — doubt,
modern technology, and encourage the use of tj&iPortant part, not only in the world of IT, but
given technology in ways already familiar to®s0 N the daily life of all of us. They are
students, leading to a reduction in the aversiah arPrimarily used to connect people and enable better
fear of learning. The bottom line is that propercommunlcatlon among people. Their number is

selection of techniques that will enable the easieéap'dly growing, also is their development of

way for students to achieve planned outcomes (?ﬁnerging new technologies. Millions of people use
learning em. It offers great capabilities but it can also

bring many serious problems. Social networks
V. DISADVANTAGES OF SOCIAL NETWORKS IN  should be applied in a moderate way. They bring

THE PROCESS OF TEACHING an advantage for people who use them in a rational

One of the main disadvantages is the lack anner, and negatively affect those who do not
g . . . HKnow their time use in the right way. In the future

activity of the children in the learning process, ae expect the technology advances that social

well as the dependence of the student. Thgq, o are used precisely in order to improve
acquisition of knowledge is commonly communication possibilities

reproductive, the student reproduces the
knowledge that is transferred by his teacher. If a REFERENCES
student is not passive, but actively participates ij;; . eason, B. Noble, and I. N. Sneddon, “On ceritiegrals of
the teaching, learning will be more effective. Lipschitz-Hankel type involving products of Besfiehctions,”
Another disadvantage is that the student does not Phil. Trans. Roy. Soc. London, vol. A247, pp. SZ5April
X . 1955. (references)

receive feedback on the results of operation. Tes T .

. . . . www.BesplatniSeminarskiRadovi.com
show that the learning is more effective, if the[3 ) . . .

. . ] http://valentinkuleto.com/2012/08/interaktivne-abmane-

student is informed of the results of learning. = tehnike/
Explanation of teachers on assessment contribut@$ nhttp:/valentinkuleto.com/sample-page/

to the great success of learning. [5] http://valentinkuleto.com/2012/12/udzbenici-zameijablet-
racunarima-i-interaktivnim-tablama/

Even some of the d'sadVamages of SOC"”HS] http://aisel.aisnet.org/icis2010_submissions/1@0:#eww.tfc.

networks are the lack of interpersonal = kg.ac.rs/tio2012/PDF/4)%20Elektronsko%20ucenje/BDE%
i i i 20Branka%20Arsovic%20-%20Drustvene%20mreze%20-

communication and neg-leCt-lon of the real world. %20izazov%20i%20mogucnost%20za%20obrazovanje.pdf
Most of the communication starts and end i o . .
. . . 7] http://www.besplatniseminarskiradovi.com/INTERNET-
virtually, as it is fast and there is no need t WEB/DrustveneMreze.htm
continue in the future that will require g nhitp:/imsacademic.rs
interpersonal communication. Many people havey] nhtp:/blog.namesztovszkizsolt.com/wp-

become addicted to social networks. They spend a content/uploads/2009/10/Magiszteri.pdf
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Abstract - This paper discusses the implementatioof — They facilitate and support the global flows of
information technology in teaching, implementation information, capital, goods, services and people. |

methods, problems and difficulties that can arise ‘wen thi inf fi technol letel
using these methods and the benefits brought by IS way, Information —{echnology completely

information technology in education. change the very modern business organization
works and market them. In addition, they change
I. INTRODUCTION drastically the way of learning, promotion and

A society in which educated, flexible and acceleration and the development of human
creative people who can be trained usindntelligence, [2].

information technology and to learn throughout pistance education not only improves the
life, to be later employed a task that depends Ofyality of education but also provides the
the ability of the current educational system isypportunity to learn regardless of the locatioraof
goal. The task of information technology inperson. As a subset of IT education appear online
education is on institutional level and depends oRqycation and mobile education. Mobil education
Ministry of Education and Ministry of Science, theis the most advanced form of learning. Using
National Council of Education and the Nationalpgpile devices, such as laptops and tablets, mobile

Council for Higher Education. One of the goals isynones, wireless Internet means abolishing all
to raise the general level of literacy in infornoati astrictions on the location.

technology, to ensure that people are able to apply
and develop information technology. [I.  IMPLEMENTATION OF IT

Raising the quality of teaching and education N addition to the hardware structure necessary
using new technologies is a major goal of moderfP Organize this studying, software solutions that
education. Integration and synchronization ofWill benefit all the advantages of modern hardware

knowledge is also an important objective toward§nd data offers are also needed to provide a
which tend all. reliable, easy to use and maintain the product.

] ) ) Electronic  education requires interactivity,
Information technology is considered as one ofjynamism, creativity of the participants, [2].
the key factors and the major driving force for _ _
changes in the modern world. In one hand, Information that forms the core of education

information technologies provide new Must always be at hand, and not just at the right

opportunities for countries, companies andiMe and the right place but also for the right
individuals that they allow unimpeded flow of People. For example, informing students when
information at each level, extensive transparenczxam_sv lectures and consultations are, through a
of data, information, knowledge and a significantPulletin board, is not the best way to timely

presence in every segment of the market, botfformation. The automation in informing students

large and small, and those secondary participantd® Much as possible is getting over old ways.
[2]. Mailing lists are one of the main solutions to this

. problem, and are very popular, [2].
At the other hand, the availability of resources

and availability of information technology leads to _ Solution that is more popular could be the use
a separation between those who understand tigé cell phones and SMS service. Number of
importance of adequate and began to implement™8obile phones is higher than ever, and every day
new IT tools, and those who have not. In today'§1e number of mobile users is increasing.

development, information technologies play a very ynfortunately, introduction of information
important role in many activities. Information technology is expensive and therefore their
technology is the basis of modern economicsntroduction in our education system is going very
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slow. Because of the financial problems, we ar -
facing a situation that the subject of IT, in prigna
schools, is studied as an optional elective coursy

which is unacceptable in the 21st century. A

States vary in application of information \\
technology in education. We distinguish betwee|
two approaches to the introduction and applicatio’
of information technology in schools in countries,
in Europe. These are the introduction of &§
specialist subject in the field of information
technology, and the use of information technolog
as an auxiliary tool in other subjects and projects

[ll.  BENEFITS OFIT

anfggdseulézsscgggtgxgg:R;%rrgﬁg%?etﬁggsjogggi _ Information technology is used on a daily basis,
) . Qhd computer literacy is one of the basic literacy.
economic developmgnt_. Sweden has' eStabl'She(.jlljr‘l"gital literacy has become an important factor of
nine-member commission as an advisory body I cialization of each individual
the field of information technology. '

Learning can be individually or in groups,
regardless of the time and without geographic

mforma_tlon t_echnology on society and theconstraints to widespread application of the
promotion of information about the new featureslnternet More important, it allows student

and ISSUes - in the |r!forma_t|on society. .Thelnteraction through forums and other educational
Commission is working intensively on improving

and increasing the use of information technolo materials and participation in various activities,
9 u 9Y- which are also essential for training and education

Information technology at the SwedishAn integral part of education should involve
education is an integral part of all subjects, andinding solutions to problems using information
exists as a separate subject in schools. In additidechnology as the networks are always available
to highly qualified a staff who teaches just theand are becoming more and more necessary.
subjects that deal only with information
technology, all the teachers are qualified to teach
their subjects with the extensive use of informatio
technology.

Its aim was to analyze the impact of

Constant improvement of the education system
d compliance with modern technologies in
teaching inevitably requires improvements in the
systems, which are the main carriers of the
educational function. The aim of this study is to
assess the level and method of application of
information technology in the management of
schools, with special reference to their applicatio

in quality assurance management processes that
take place at school.

For that purpose, a survey of secondary
vocational schools in the Republic of Serbia is
conducted in order to determine the degree of
application of information technology. The results
show that "the degree of application of
information technologies in the schools varies
widely, from complete inactivity to the daily
application of a number of processes. It also
identified opportunities for further improvement of
institutional  quality assurance in  school
management using modern information
technology. There was a correlation between the
degree of development of schools and their ability
to adapt in terms of adaptation of educational
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supply market needs with the level of applicatiog
of information technologies in the schools ", [5].

=0 e e
Necessary conditions are constant interaction
between students and resources, as well self-

evaluation and monitoring of students. Education

Thanks to the development of information'n the information age means changing the
technology, the preconditions for the improvemengrganization of work and the gradual loss of
of the teaching process have been created, kit itifaditional teaching.
also possible to improve thg developrr_lent of REFERENCES
schools as agents of educat_lon?‘_l functions. I_ http://www.mikro.rs/main/index.php?g=vest&ID=12451
recent years there have been significant changes M http:/vww.maturskiradovi.net/forum/Thread-primena-
all spheres of society and are expected to be major informaciono-komunikacionih-tehnologija-u-obrazojan
changes in education. Information technologie$] http://www.skolarac.net/index.php?option=com_k2&vitem
create the potential for changing the pOSItion Of  ghrasovasaomdaaar oo
students and teachers to free teachers of routing nhip:mww.vreme.com/cmsiview.php?id=1012700
tasks related to the presentation and evaluation @f http:/www.rc-cacak.co.rs/sr/projekti/46-uloga-ipena-
the productivity of students. It is expected thwa t informacionih-tehnologija.html
students will receive information from various
sources and thrive based on his knowledge and
abilities.
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Abstract - Nowadays, children quickly master usingof common forms of abuse of children via the

computers, especially the Internet. Internet, unles it Internet are: trafficking theft adultery
brings revolutionary change in everyday life, carryng ti b. IIvi ’ ’ ’
with it certain dangers, which, unfortunately, have the suggestions, bullying.

greatest negative effect on children. For that ream, there Recent researches says that children mostly use
are a lot of websites that offer advices to childmrg and also . t t for f . f hat ial
to their parents and teachers, who are supposed toevent INternet Tor tun-primary for chat on some socia
prospective risk that children may unwittingly be exposed.  Networks _ (Facebc_)()k_ and MySpa_Ce) a_nd forums,
This work is a short overview of the dangers which for watching music videos or surfing without any
Internet brings, the ways in which they can be ovaome, particular goal. Those who want to harm them
as well as advices which should be followed. know that. That's why it's not surprising that tees
| INTRODUCTION are.the most dangerou_s pointhiere are a set of
advices, intended to children, parents and teachers

Internet as a global "network of all networks” hich can be found in various languages, in all
has brought revolutionary changes in people’s lives, ntries of the world

and the functioning of society. First of all, it

brought new ways of informing, communication,A. Forms and examples of abuse

and business activities. According to recent data, Social networks bring possibilities for children
the Internet is used by about two billionto get in touch with strangers who can endanger
inhabitants of the planet. Among the beneficiarieshem. Also, on social networks there is a
are, of course, children. It is believed that tdslay possibility that children be harassed or insulted.
children learn to use the computers mouse befoor example, on Facebook can be found groups
they learn to walk. The situation is different withwhich “hate” people that are fat, poor, nerds,
parents and older generation. Many older peopihich can lead to psychic and emotional problems
rarely use computers and the Internet. The fact it children who see themselves as a member of
that all IT developments are closer to the youngesne of these groups. There are cases of calls for
generations. That leads, among the other things, tfestructive behavior (for example collective
the problem which will be considered in this work. suicide) that are placed by social networks.

[I. DANGERS OF THE INTERNET Internet channels are popular places where
Jiumerous videos. Despite administrating and
ecensorship, there can be found that affect
%egatively on all users, especially on children.

Every Internet user, whether belongs to
younger or older generation, must know th
dangers which the Internet brings and how t
protect of them in proper way. The main factors o
the problem are viruses that can harm you
computer or data, spamming or other forms of Pornography through internet becomes
abuse of one's e-mail address, user misuse afailable to children, whether it is on sites that
private information, identity theft via social have exclusively these contents or sites that have
networks or in other ways, abuse-related paymentommercials, links for these sites. Internet has
over the Internet. brought a problem of promotion and dissemination

Regarding children, the range of hazards tha! children’s pornography.
come from the Internet is very broad. There ar@. Consciousness about problem
sites that contain harmful topic of pornography, 0 gpecificity of children’s of 21. century it that
promote various forms of destructive behavioryhey yse computers better than their parents. This

Child Abuse on the Internet can encourage botf 5 problem because parents, even they want, they

the legal and registered organizations and thgyn't monitor which sites they children are visitin
informal groups and individuals. The most

here are numerous examples of videos of
ullying on YouTube.
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or how they behave on internet. On the other han®, Tools for parents

many parents are not aware of all dangers, so they There are software tools which will follow the

don’t even try to monitor their children. They arejnstructions even then they are not with the
content with the fact that children are in the roomchildren. These are Parental Control programs
not on the outside world where dangers they argools) that allow parents to define the parameters
conscious of are. for the use of computers. These programs allow

This is a big problem because different expert¥oU to define what time and in what time of day
say that role of parents in protecting they chitdre your child can use the computer, but also what
on internet is critical. Teachers know more abouf@y (or may not) work on it. All child activities

dangers on the internet, but since the childre@’® recorded in the log files, so you can check
access to the internet in their free time, theytdonWhat has been done, which sites has been visited,

have possibility of direct control of their pupils. Which they send emails, with whom and what has

Community, at Serbia or in the world talksbeen chatted. Programs of this type usually allow
sporadically about this subject. We can say thatnd define which software installed on the
legislation on national and international levelCOmputer can be run and which do not (figure 1,
covered this topic only during the past 2 decade$l]) so you can allow your child access to an
although the entire negative thing on internetas n €ncyclopedia installed on the disk, but not games.

in general legislated.
Professional public-Different IT professionals _m

v Browwser www.buddybrowser.com Bezplatan

and companies are most aware of the risks and g, pikluk.com E——
responsibilities to which the Internet can bring, My Kids Browvser www.mykidsbrowser.com 30 dolara
both children and adults. There are numerous K www.Kidzui.com hesplatan
resources and there are a |Ot Of them in AT Kidd Broveser at-kids-browser.smartcode.com 30 dolara
development that should eliminate and minimize "2 EEE bespletan
this danger. In addition, it is seen that beside gfrfffnkiet ST L)
ght www.surfknight.com hesplatan

development of technical tools, experts in thedfiel Tac Browser Www.zachrowser.com p—
actively participate in educational and information MeiGrutf Kid Safe Weh Broveser www.megruffbrowser.com hesplatan
programs, to perceive and try to solve problems in  Kidsur www.kid-surf.com besplatan
generaL At the sites Of companies in the |T sector Shrek Broweser www.shrekbrowser.com T dolara

can be found detailed articles dealing with this [T m———————

issue, both at the software maker (Microsoft), and [T L R D =

the maker of the antivirus (Kaspersky). hlet Manimy WWW.netnanny.com 30 dalara
CyberPatrol Parental Cortrols www.cyberpatrol.com 40 dolara

I1l.  THE WAYS OF PROTECTING CHILDREN Safe Eyes www.safeeyes.com.au 50 dolara

. PC Tattletale www.petattletale.com 50 dolara

A.Web browsers for kids SentryPC WWW.sentrypc.com a0 dolara

KidzWatch www.kidswatch.com 50 dolara

There are many software makers who have ,

. . . Sertry Parental Cordrals: .
made speC|aIty Web browsers for children. It's not ol e Cratetion www.sentryparentalcontrols.com 4 dolara meseéno
just the classic browsers as Internet Explorer or Figure 1. Web browser for kids
Firefox, but represent a whole closed world that is  The problem of existing tools is that children

designed to be safe for children, and they still legre very handy and capable to outwit some of
them (some wise) surf the Internet. Thesghem, Besides that, many of them are not free, and
programs typically are colorful and have lots ofg|so, kids can access the Internet from computer or

sound effects to attract the attention of childremngpile phone, which is not controlled by parents.
and full of content - from access to online Flash

games, using predefined portal for children, to th&/. EXPERTS RECOMMENDATIONS FOR CHILDREN

list of trusted web sites with the contents of a AND PARENTS

given age appropriate. There exists a set of recommendations for
Access beyond the prescribed content of thegghildren, parents and teachers and can be found in

browsers is impossible. They are normallyVarous languages in all countries of the world.

activated in full screen, do not allow the switch t 1h€y are based on the following messages.

Windows and ask for the password for any

adjustments (which should be done by the parent,

not the child.)

76



International Conference on Information Technologyand Development of Education — ITRO 2013
June, 2013. Zrenjanin, Republic of Serbia

A. For children [7]

Make yourself secure profiles.

For chatting and quick messaging, best use
websites that are oriented for younger
audiences.

Do not send messages, photos or any other
material that might cause harm.

Only send photos to individuals you trust.

Learn how to block messages sent by
unknown individuals.

Ignore unknown individuals that want to
get in contact with you.

Do not get together with unknown
individuals, even if they are your "friends”
on the internet.

If you do arrange a meeting with
somebody, inform your parents, being
cautious pays off.

Once you stop your activity on the internet,
make sure you log out.

When using web cameras, only
communicate with individuals you know.
As soon as you stop using it, turn it off.

B. For parents[11]

1.

Install software that will protect the safety
of your computer!

Use pop-up blockers and SPAM filters!

Tell your children to NOT respond to
SPAM messages!

Maintain the websites you and your family
use with great care!

Establish rules of safe behavior on the
Internet that are valid for the entire family
so that the child feels that all family
members can be in a variety of ways
exposed to the risks of abuse and
harassment online and it is equally
involved in the protection of this invasion
of privacy!

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Get to know the websites your children are
using!

Make a time limit for how long your
children can be online.

Be careful when you are denying children
access to a computer / internet and explain
to them why are you doing it, because it
can lead to the opposite effect (if you
restrict them from using the Internet at
home, they can do that in any other place -
with friends, in play, at school, etc., totally
out of your control)!

Teach them to take care of their
passwords!
Discourage children from disclosing

personal information over the Internet
(first and last name, home address, school
name to go by, etc.)!

Explain to your children that photos and
videos are a private matter and that if they
want to post them, they must consult you
before doing so!

Explain to your children the risks
associated with the communication with
unknown individuals on the internet, as
they do not know the real intentions of
those individuals!

Tell them that they should never get
together alone with individuals they met
over the internet!

Explain to your child that their best friends
online are the ones from real life!

Talk to your children about abuse over the
internet - cyber bullying (teach them to
always respect others and that others are
responsible for respecting them)!

Teach your children that, if they feel
offended, should stop any contact with the
individual, avoid responding to the
offence, and consult you (their parents).

C. Teacher and psychologists
Teachers and other professionals who work

Explain to your children that rules for wjth children play an important role in the
behavior in the virtual world are the sameprevention of cyber bullying. Below are several

as in the real world!

messages for teachers to take into account in order

Be involved, in discrete way, in the online to efficiently protect children from cyber bullying

life of the child and have an open
conversation with them about it!
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be positive towards technology!
Ask the children about the technologies

they use!
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3. Go on MSN, Skype, Facebook...etc parallel between level of internet use among
tghildren, risks arising and cases of discomfort,
where a risk is not reciprotial pro rata of
discomfort.

5. Make your own profile and see how secure
your own privacy is!

4. Teach children to protect themselves and
not give anyone private information!

According to research from the 281year,
60% of children in the EU aged 9-16 use the

6. Talk about good habits on the internet!  Internet.12% stated that they had seen some of the
7. Tell children to READ before confirming content that were upsetting, but significantly
anything! lower% of those who have experienced the

inconvenience. For example, only 1 of the 12

8. Include parents in classes regarding a safgjldren who made contact with strangers has met
and secure Internet! that people alive.

V.  ACTUAL EXPERIENCE Germany- -with regard to children, data on
A. Serbia- Project click safely“[7] internet usage and content using are range below
the European average. Parents are extremely aware

_ Ministry  for  telecommunication  and f the dangers that come from the Internet and
informational society has done research througEignificantly control the use of the Internet by

this campaign which included 16 cities in Serbia inpilgren. As  for exploits, German children
which 509 pupils from elementary and high schookncounter them in a lower percentage than others.

participates. In this case, the recommendations for adults to put

A large number of the students, 31%.he emphasis on the positive aspects of the
responded that their parents have no idea whéiternet, in children education.

they do on the Interr_met. It i§ interesting_ thattap UNICEF - also pays great attention to the
12% of the students in Serbia have their parents @fety and security of children on the Internet,
friends” on Facebook. bringing together experts from the fields of
Children on internet are exposed to riskeducation, sociology, psychology, IT, security and
behavior just like in a real life, and as evideica SO on. There are recommendations for children,
fact that 31% of them has met personally with 4eachers and parents, and the emphasis placed on

person that has met for the first time on thdnternational conventions, declarations and
internet. protocols, which formally regulate these problems.

UNICEF also highlights the importance of

d'dAIthough 35% co)lf respondents'answeredltrtlj ooperation of governmental and  non-
ld not experienced any inconvenience on globay, e rnmental organizations at the global level.
network, other 15% as the most common

inconveniences cite insults, falsely representation UNICEF’'s conclusion is that the influence of
and making advance by elder persons. the internet on the lives of children will grow in
the future; we also should take into account that

.Th'ls actlvages aredn%w '.g Ju”ts]d'Ct'on_ of T?ethere is an increasing level of accessing the
Digital Agenda, and beside the actions fofi,arnet via mobile phones and we have to define

children, parents and teachers, project includegq responsibility of both the negative and the
site, brochures, presentations, education qu%ositive aspects of Internet use

ames.
° . . . USA-as far as USA, it is obvious that in this
B. European Union - EU Kids Online [7] country there are far more discussion about the
Project EU Kids Online is organized by thejssue of children's safety on the Internet, the
department for media and communication ofnvolvement of all structures, from education to
Faculty of Economics, London, and includes 33ecurity to solve the problem and expressed an
European countries. Primarily, project is aboukctive attitude of all members of the community.
comprehensive researches that bring current data . ; . .
on how and how much children use internet, what RUSSI2 - 2012 year in Russia was marked by a

are the problems, what is the attitude of parent@umper of activities in solving the problems of

and what the legislation is in certain countries.s"'clfety of children on the Internet. Among them are

Beside the research, there are useful advicerse,corded fnurr;ﬁ:jous c(cj)nferen(t:es, ed_uc%tlclJ_naI
publications, observations and instructions for th&'09rams Tor chiidren and parents, organized live

individual or a country. This research draws

78



International Conference on Information Technologyand Development of Education — ITRO 2013
June, 2013. Zrenjanin, Republic of Serbia

or online. Very active approach during the As technical support prevention and resolution
2012thwas recorded in the Ukraine. of these problems is concerned, it has to go in the
development, monitor the emergence of new
VI CONCLUSION problems and dangers, practically, as it does anti-
The problem of security and safety of childrenvirus technology that often has a broader solution
on the Internet can be viewed from differentor forestall negative effects of the virus. Thisais
angles, and requfor its solution the participatdbn serious, yet challenging task for IT professionals,
various experts. Cooperation between childrerin which they will be sure to know the answers.
parents and teachers, based on mutual trust is the
key to progress. As with other potential problems,
the best way of resolving the preventive action[l htto://www.sk.rs/2010/04/skpd10.html
which will include both the development of [2] httpE//aleksan(.iartrlfunowc.wordp.ress.com/2011/$?/1
technical tools, and educational ~programs. e g oS Pk
websites, campaigns. Another important premisgy;  htp:/kids.usa.goviteens-home/online-safety/instel
of the security agencies in solving the problem igs] nhitp:/mwww.osboskovic.edu.rs/cms/gimnazija/sitefdifiles/
that parents and teachers are where the children, o 9imnazija/Zloupotreba%20interneta_1.pdf
online. They need to know the virtual environment®! thngwwz"se'ac-“k’media@'se’reseamh’EUKidsm"*om
In V_VhICh children ar(_a "m_ovmg" to be active in 7] http://lwww.infomreza.com/tehnologija/zastita-de@e-n
social networks, to identify themselves and the internetus#ixzziuke7tqME
hazards that can occur. Sites with information[8] http:/www.kliknibezbedno.rs/latin/materijali. htm!
online or by phone SOS centers, brochureg?] http://www.unicef.org/pacificislands/ict_eng.pdf
presentations, education, are all actions thdtd m:gr:’r{‘évtvevwh-ti;ﬁ””e“kon”o'-r“’Sta“’beZOPaS”OS‘G*EV'
prOduFe resultg and their society has to endur ‘1] http://www.microsoft.com/ru-ru/security/family-
Experience of individuals and groups should be ~ safety/childsafety-internet.aspx
shared with others, at the national and globdh2] http://www.kaspersky.ru/keeping_children_safe

levels.
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Abstract - This paper describes possibilities of adfation
of information technology during lectures of the sbject
"Disaster Risk Management". One of the main goals fo
the course is to raise an awareness among the state
about the existence of the disaster risks and corggences
they can cause. As the risks of catastrophic eventsquire
to be kept to a minimum it is necessary to implemeén
disaster risk management activities before hazard
realization.The initial phase of the disaster risk
management process is identification of potentially
harmful events in Southeast Europe region. Data
acquisition is performed by searching the available
databases: EM-DAT, GLIDE, GDACS. Students are
introduced to the possibility of data acquisition ly
searching the database. The identification of histaal
events is performed by analysis of data about the
geographic origin of the events. The vector layers
associated with the atribute tables are obtained bysing
the geografic information systems. Created layer msents
map of hazards in the area of interest and suitable
database for the purpose of disaster risk assesment

l. DISASTER RISKS

Effective disaster risk management

A disaster is an unusually severe and/or
extensive event that usually occurs unexpectedly
and has such a severe impact on life and health of
many people and/or causes considerable material
damage and/or impairs or endangers the life of a
large number of people for a long period of time to
such an extent that resources and funding available
at local or regional level cannot cope without
outside help [1].

Defining risk is difficult because it vary from
different viewpoints. The most widely accepted
theory is that risk is probability of harmful
consequences or losses resulting from a given
hazard over a specified time period [2]. Perhaps
more understanding definition is that disaster risk
can be viewed as a function of several
components: hazard, vulnerability, exposure, and
resilience [3].

Hazard is a potentially damaging physical

IS 3yent, phenomenon or human activity that may

requisite for §ustainab|e_ development and it iS5 se the loss of life or injury, property damage,
paramount to include a wide range of stakeholderg,cia| and economic disruption or environmental

to manage risk in this context.

Students at the Department for Environmentahazards,

degradation [4]. Usually, when it is referring to
it deemed to the natural hazards

Engineering and Safety at Work who choose$earthquake, tsunami, volcanic eruption, flood,
study program “Environmental Engineering” havedrought, tornado and hurricane, tropical cyclone,

possibility to attend course “Disaster

Risketc.) Manmade hazards are chemical, industrial

Management”. This course introduces students t@nd nuclear accidents. Still, many of natural

the principles of managing disaster risks. Studenf3azards can be described like human induced
acquire the knowledge they need to understand tt@zards, because their root causes are human
complex processes of managing disaster risk@ctivities that cause climatic hazards or amplify
(Disaster risk management cycle; Readiness arfkisting natural threatens (heat and cold waves,
early warning systems; The answer to the disastegiesertification, landslides, floods, drought, etc.)

rehabilitation and reconstruction; Monitoring, Vulnerability of populations/areas can be seen
evaluation and improvement of accidental risks,q damage potential in terms of intensity of
management; Disaster risks management andyanted event on the population/area that is
sustainable development). exposed to disaster risk, while exposure to tHe ris
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creates the final level (amount) of damage. Disaster management involves a cycle which
Understanding who is vulnerable, and why, camshould consist of an organized effort to mitigate
help us to prevent ourselves and our environmermigainst, prepare for, respond to, and recover from
from disaster event. All of us are vulnerable tca disaster [8]. Therefore risk management
some risk, though to varying degrees. activities can be carried out before, during and

Risk s th probabity of an event mulipiea by 46T 1 oeeurence of & catssiophic event
the consequences if the event occurs [5]9

Probability of the event is crucial for decision & catastrophic event ,it is necessary to shift from

making (damage-frequency, return period), whiid1azard-related  defense  to  disaster  risk
anagement, as well as from emergency

vulnerability informs about the consequences OFnana ement  onl the disaster brevention
possible adverse events and it is a forward Iookin(g 9 Y, b :

variable. The probability of occurrence of advers Leeprz;g(rj;eiﬁs naér;gssgm?gt:ggnaa((e:tlr\i/;tliegefo[?e].it
events is beyond human control, but on ' Y 9

consequences it can be influenced. comes to frl_Jition hazardous events in terms of
taking proactive measures.

Holistic management of disaster risk requires
action to reduce impacts of extreme events before, One of the proactive measures whose
during and after they occur, including technicaimplementation significantly — contributes to
preventive measures and aspects of soci®ffective risk management is the transfer of risks
economic development designed to reduce humgnior to the occurrence of events, i.e. insurance.
vulnerability to hazards [6]. Smartly designed insurance instruments can
Iprovide powerful incentives for reducing risks
[10]. The inclusion of insurance in risk
management process creates the awareness of the
85pulation of the risk and opportunities of each
individual's own behavior and actions contribute to

Spatial and temporal indicators are essential fahe reduction of risk. As part of the study program
monitoring hazardous events, both preventivelfEngineering and Management Insurance Faculty
and correctively. This data are extremelyof Technical Sciences in Novi Sad, students gain
important because they allow assessment of thwactical knowledge on how to with help of
nature and population vulnerability to theinsurance effectively manage risk.
hazardous events. They also, indicate the possible
outcomes of risk realization and raise global The complete disaster management cycle
awareness about this issue. includes the shaping of public policies and plans

that either modify the causes of disasters or

Hazard mapping have purpose to integralg,isate their effects on people, property, and
hazard exposure and vulnerability information in g PEOPIE,  property,

Y : : infrastructure [11].
order to generate risk information, accessitde
decision makers who manage risk.

Risk identification provides an essentia
baseline for any disaster risk reduction appliegtio
from response preparedness to measures f
reducing existing risks.

[ll.  COLLECTION AND PROCESSING OF DATA
NECESSARY FOR THE PROCESS OF DISASTER RISK
MANAGEMENT

The risk of catastrofic event is not possible 10 pegpite the fact that effective disaster risk
completely eliminate, but it can be reduced to a anagement is paramount in our effort to reduce

acceptable. level. Bringing the risk of 8disaster losses and it is not always easy to
catastrophic event at an acceptable level 'ﬁnplementsuch processes [12].

achieved through timely implementation of risk S _
management activities ~ The identification of the problem is an

_ _ _important step in creating risk management. If we

Risk management is a process of analysigyant to identify, what was the problem, first of

selection,  implementation, ~and  evaluationy) jt js necessary to examine the state of the
activities to reduce risk. It takes place in fivemonitored area or community where problem was.
stages: problem identification, risk assessmengpecial attention should be paid to identifying
risk evaluation, risk control and risk monitoring potential adverse drug events in the area of

[7]. interest. It is necessary to gather informationuabo
the events that took place on the area of intémest

[I. DISASTER RISK MANAGEMENT
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the past (historical events) in order to identifydetection of problems and making decisions aimed
hazards that have been occurred. For an accuraie solving the problem is to bring the collected
assessment of probability of occurrence it iglata in a spatial relationship.

necessary to have_the_largest possible number of However, practical knowledge of geospatial
measurements (historical registry) for every, '

hazardous event. According to the law of IargéeChnOIOgIeS does not necessarily enable us to

numbers, with theincrease of the sample theeffectively deal with uncertainty, such as a
o ) b'e, disaster, unless we also learn to think spatially
deviation will decrease, which results in mor

accurate frequency of an event [9] e[14]. In simpler terms, Bednarz and Bednarz
' defines spatial thinking as "the knowledge, skills,

Using the Web and the development of on-linend habits of mind to use concepts of space (such
database make it much easier, fast, and affordaldes  distance, direction, distribution, and
data collection implemented of -catastrophicassociation), tools of representation (such as maps
events. EM-DAT (Emergency Events Database)graphs and diagrams ), and processes of reasoning
GLIDE (Global Identifier Number) and GDACS (such as Cognitive Strategies to Facilitate
(Global Disaster Alert and Coordination System)problem-solving and decision-making) to structure
are available, organized and timely Web datproblems, find answers, and express solutions to
sources on a variety of parameters generatdtiese problems. "
hazard. The available data are qlata on the The entry point for enhancing spatial thinking
frequency of occurrence of catastrophic events, thlﬁ

number of vulnerable, injured, dead, homeless disaster risk management is in the diagnosis

material damage as well as area that was affectea d analysis stage. Joining the spatial component
9 ; A 1\Xfi]th data available in the above stages facilitates
Center for Research on the Epidemiology o

27~ determining the activities to be undertaken in orde
Centre (United Nations) are just some of thgo efficiently manage the risks of catastrophic
R . events.
institutions that manage the maintenance of the
above Web sources. Therefore, based on the During the teaching of the subject "Disaster
competence of these institutions, correspondeftisk Management”, students were trained to use
Web sources can be considered a highly reliabldae spatial data (spatial thinking) for the purpoke
source of accurate information necessary for thilentifying problems and finding solution the
process of disaster risk management. practical part. Of the course students are given th
_— . task of joining the spatial component data events
nazards it 15 necessary 1o calect mformatan abo(i CAaSTOphC consequences in South-Eastern
Lfiurope, analyze the possibility of establishing

the level of observed preparedness of CommunitP,(ooperation between the Republic of Serbia and
the countries of the region for the joint

for eventual achievement of hazardous events. It

necessary to find out whether there are evacuat'cf%plementation of risk management activities.
plans, whether the rescue teams equipped and
trained for a given emergency situation, what the For the performance of this case studies it is
capacity of the community to take care of thenecessary to collect data about natural hazards tha
affected population, the structure of the poputatio have occurred in the area of interest during the
(the percentage of the elderly, children, peopl@eriod from 2006 to 2012. year. Bringing data into

with special needs) [13]. A variety of collecteda spatial relationship is done with the help of

data need to be processed in accordance with tR¥ESIS.

requirements of this process. Only after processing
the data we obtain information that is still possib

to create a risk management strategy that will b
most effective for a given case study. 1. Identify and collect the data relevant to the
case study that's presented through publicly

IV. INFORMATION TECHNOLOGIES ASATooL  available databases;

Innovative (information, communication and South-Eastern Europe for each parameter of each
satellite) technologies are very useful and helpfuldentified event using the geometry of polygons in
in every segment of the disaster risk managemeQGIS;
cycle. One of the possibilities of information
technology, which significantly facilitates the

It is necessary to carry out the following steps
té) perform a set of case studies:
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3. Select one of the identified potentiallymight propose  cooperation, i.e. joint
harmful event in the Republic of Serbia; implementation of risk management activities to

4. To query the database to QGIS (advancert?oIuce the risk of observed event.

search) identify states, comparing with Republic of One of the results of this case studies is
Serbia, that have the same / or more/s frequengyesented in Figure 1. and gives a visual overview
and consequences (total affected, injured, deathgector frequency of potentially harmful events in

homeless, property damage) the occurrence &outh-Eastern Europe. In the same way it is
selected events during the specific period,; possible to show all the other parameters of the

5. Based on the search results make conclusidﬂent'f'ed hazards.
by which neighboring countries Republic of Serbia

I Cremter (i) 505 Lubea
fi i Ve e Ml Repes e G ek we e

MU S REPPRP PP AU RO FsD ~~8QRBRNLD00
GHQO L HALSE 0 Va-[i-re: ER-TDENR T~ .ﬂ“‘ |-=.
!':ﬂ-!::'nll-ll-nh 3 - P e 4 ?"’j:':w :,;:_.:‘,‘l

%

- et B

= Ekkhée

Figure 1. Vector layer in QGIS

Created vectors represent a model of the re@nly files that have been identified as appropriate
system whose analysis it is possible to makwill be considered when making the final decision.
decisions during risk management process. BYhe desired data set we can come and search data
analyzing real team environment in QGIS, we camvithin the established base by putting questions to
identify a set of attribute values that satisfyided the QGIS. Search results provide insight into the
criterion.For example.if we want to identify the information we need to determine the vulnerability
state of South-Eastern Europe compared to thend exposure to areas of interest on which is still
Republic of Serbia that have greater or equal ®f thpossible to carry out a risk assessment of a
frequency of flooding, the analysis of a givencatastrophic event.
visual display shows that there are only two
countries that meet the set criteria - Romania and V. CONCLUSION

Bulgaria. Also, in this way we recognize data that By using of GIS as a supplementary tool in the

?hre ?Ot re!ﬁvantt bto s%lym?tth]? t|cr)]roblem| anGyrocess of risk management, geospatial data and
eretore will not be subject to Turther analysiS;,tsrmation can be visualized and shared among

83



International Conference on Information Technologyand Development of Education — ITRO 2013
June, 2013. Zrenjanin, Republic of Serbia

stakeholders in ways that they can relate to and

understand its context and implications.

(3]

Bringing data into spatial relations, concept

maps, diagrams, graphs and other forms
visualization would be

very effective in

9

communicating disaster risks to policymakers and

the general populace.

Spatial thinking is a skKill

that we have

(5]

developed and used in everyday life to solvgg
problems using concepts of space, visualization
and reasoning. The importance of bringing the data
to the spatial relations in teaching of the subjegt,
"Disaster Risk Management" is reflected in to

create a generation of students who learn to thinRl

spatially in an informed way.

Introduction,

application and demonstration of appropriate
geospatial technologies in the process of teachirig
can reinforce learning and facilitate absorption of
new cognitive skills. Training student to use

geoinformation technologies in the field of risk

management is encouraged engineering mindset

aimed at identifying and solving problems.

ACKNOWLEDGEMENT

(11]

This work was partially supported by thel12]

Provincial Secretariat for  Science

and
Technological Development of the Republic of
Serbia, Autonomus Province of Vojvodina within

the project “Possibility of the use of satellite[*®
images for the continuous monitoring of hazard

indicators in Vojvodina”.

REFERENCES

[1] DKKV (German Committee for Disaster Reduction) (20
Journalist's Manual on Disaster Management 2002 r&tised
and supplemented edition, DKKV, pp. 216.

[2] S. Schneiderbauer, and D. Ehrlich, ,Risk, Hazard Beople’s
Vulnerability to Natural Hazards. A Review of Defions,

84

(14]

Concepts and Data. European Commission Joint Research
Centre (Ed), 2004.

K. Thywissen, “Components of risk, A comparativesglary”,
United Nations University, Institute for Environmerand
Human Security, Bon, Germany, 2006.

United Nations, International Strategy for DisasReduction
(UN/ISDR), “Living with Risk, A global review of diaster
reduction initiatives”, United Nations, New York dirseneva,
2004

H.H. Einstein, “Landslide Risk Assessment Proceture
Proceedings of Fifth International Symposium On dslides,
Lausanne, pp. 1075-1090, 1988.

R. Few, et al., Linking climate change adaptatiod disaster
management for sustainable poverty reduction (Sgith
Report for Vulnerability and Adaptation Resource oy,
2006).

D. Sakulski et al., “Disaster risk management”, WHgc of
technical sciences, Novi Sad, 2012.

L. Montoya, “Geo-data acquisition through mobile SGand
digital video: an urban disaster management petispéc
Elsevier, Environmental Modeling & Softvare, vo8,pp. 869-
876, 2003.

b. Cosic, S. Popov, D. Sakulski and A. Pavlovic, ,Geo-
Information technology for Disaster Risk AssessieACTA
GEOTECHNICA SLOVENICA, 2011/1

Lj. Kikindanin, B. Cosk, D. Sakulski, A. Polovina,
JInternational insurance model for mitigation ofnchte-related
disasters”, Proceedings of XV International Sdfent
Conference on Industrial Systems (IS'11), Novi S&drbia,
September 14 — 16, 2011.

C. Warfield, “The Disaster Management Cycle”, 2008.
Available at: http://www.gdrc.org/uem/disasters/1-
dm_cycle.html

P. Becker, H. Tehler, ,Constructing a common higlis
description of what is valuable and important tootect:
Apossible requisite for disaster risk managementérnational
Journal of Disaster Risk Reduction, 2013, Avaliatdé&
http://dx.doi.org/10.1016/}.ijdrr.2013.03.005i

J.Simic et al., ,Disaster risk management Web eamhbl
information technology”, Proceedings of Internatib
Conference on Applied Internet and Information Texbgies
2012: AlIT 2012, Zrenjanin, Serbia, October 22, 20dp. 219-
223.

R.S. Bednarz, S.W. Bednarz, ,The importance of igpat
Thinking in an Uncertain World“, In: Sui D, Cutt8t, editors.
Geospatial Technologies and Homeland Security: &eke
Frontiers and Challenges, New York: Springer, 2Q8)8, 315-
30.



International Conference on Information Technologyand Development of Education — ITRO 2013
June, 2013. Zrenjanin, Republic of Serbia

VISUAL PROGRAMMING WITH SCRATCH

R. Pinter, S. Maravic Cisar D. Radosav

"Subotica Tech. Subotica, Republic of Serbia
" University of Novi Sad, Technical Faculty “MihajRupin”, Zrenjanin, Republic of Serbia
probi@vts.su.ac.rs, sanjam@vts.su.ac.rs, radosar@t.rs

Abstract - The past several years have shown that ang  syntax and the particular characteristics of a
students who choose to continue their studies at Botica programming |anguage S0 influencing students to

Tech — College of Applied Studies there is a growing focus on these relatively unimportant details
number who did not study any programming language o Yy P

technique in high school. These students have to gaome ~ iNstead of the underlying algorithmic skills. By
experience in a very short time if they want to paicipate ~ zooming in on details many students are likely to
effectively in the college system where previous kwledge  faj| to grasp the crucial algorithmic model that
of programming is a requirement. The authors suggegshe transcends particular programming languages
application of a so-called visual programming methad for , . SO
the inclusion of those students. Visual programming What's more, by focusing on the mechanistic
provides an opportunity for students to write applications  details of programming constructs students are left
with any pre-knowledge in this field. The result ofsuch  to find their own way through the programming
programming is displayed in the form of an animatia or maze and develop their skills of programming

game, so it could also serve as additional motivat for - .
the student. This work presents key features of theystem through drilling and correcting errors.

for visual programming called Scr_atch, which was According to David Evans [2], introductory
developed at the Massachusetts Institute of Technay . . .
from the US. programming courses often oversimplify the

programming process to make it accessible to
beginning students, giving too little weight to
. INTRODUCTION design, analysis, and testing relative to the
Learning how to program is a key objective inconceptually simpler process of coding.
most introductory programming courses, yet many

educators have voiced their concern over whether He further claims that programming-intensive
courses disadvantage students who have no prior

their students_ are learning  the necessar¥xposure to computers while giving the illusion to
programming skills in those courses. [1]. Next, Wehose who have previously used computers that

can see some of t_he facts which can have t%ey know more than they really do. As a result,
negative influence in the knowledge transfer

2" . . students who are new to computing are often
efficiency in introductory computer science (CS) . .
courses. overwhelmed, while students who have a prior

background often simply continue bad habits.
Not all s_tudents have a ready access to Focusing on programming to the exclusion of
computer science courses before they arrive %tth

college. The difference between the “novice” er topics, gives students a limited sense of the
students and those who already had so discipline. They write programming code without

experience with CS courses, is not only the pre-nOWIng what lies behind, for example how CPU

knowledge, but also a motivation that comes fron;i)rocess the data or how the data is stored in the

the fact that the “experienced” students also know'© oY

what the practical importance of the curricula is. The introductory Computer Science courses are

Theoretical topics that would enhance thefrequently characterized by:

students' understanding of the practical material « Much learning frustration;
are deferred to later points in the curriculum, whe

they no longer have the same immediate relevance.
This means when the student take only < Now well-defined exit behaviors (i.e., what

A considerable student drop rate;

introductory course from CS, he/she cannot see the students are expected to be able t_o_do at
how it can be used for developing for the modern the end of the course) and insufficient
IT achievements. evaluation tools to establish if the students

) ] learned enough.
It must be pointed out that programming

courses tend to direct their attention towards the
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II.  VISUAL PROGRAMMING LANGUAGE (VPL) The following list shows situations where text

Visual programming is the creation of ahas superiority:
computer program by using a visual representation «  Project documentation;
such as graphics, drawings, animation or icons,
partially or completely. Traditionally, a progras i
a sequence of text statements used to achieve a
certain result or solve some problem. In VPL the « Expressing well-known and compact
user creates programs by manipulating program concepts that are inherently textual, e.g.
elements graphically rather than by specifying algebraic formulas.
them textually [3].

Naming to distinguish between elements
that are of the same kind;

There are a huge number of VPL developing
Many VPLs are based on the idea of "boxesystems. Many of them are not well known
and arrows," where boxes or other screen objectsecause they are used only for specific purpose.
are treated as entities, connected by arrows, linétere is a list of some of the more popular visual

or arcs that represent relations. It can be sthtd programming languages:

the visual language is a set of spatial arrangesnent
of text-graphic symbols with a semantic

interpretation used for performing communication
actions in the world.

Blockly: this is an open source web-based,
graphical programming language where
users can connect visual programming
blocks that look like interlocking jigsaw

Programming languages frequently have puzzle pieces. It is developed by Google
peculiar methods of representing the task to be [4].
performed resulting in complexity. Visual . | apVvIEW: it is a graphical language
programming tries to simplify the creation of designed for engineers and scientists [5].
programs. e Microsoft Visual Programming Language,

Visual Basic and the entire Microsoft Visual dataflow language for robotics
(tm) family are not, despite their names, “visual” programming that is a component of
programming languages. They are textual Microsoft Robotics Studio [6].

languages that use a graphical GUI builder to .
make programming decent interfaces easier on the
programmer.

Flowcode is a graphical programming
language for microcontrollers [7].

The implementation of the VPLs has the . SCRATCH

following benefits: Developed by the MIT Media Lab [8], Scratch
e The program consists only from necessarys a visual programming language for children
concepts (parts). aged 6 and up. Since its release in 2007, over
, . 800,000 users have joined the Scratch website and
* The relations and connections between partﬁ - )
- ave shared over 1.7 million projects — from
are clearly defined. e : .
games to animations. That sharing aspect is an
* There are no intermediate steps in thémportant part of the Scratch community, so the
process of “writing” the program. projects that are uploaded to the site are licensed
gnder the Creative Commons attribute and share
alike license so that others can download and
remix them. Scratch is available free of charge and

Apart from advantages with VPLs, they alsoruns on Mac, Windows, and Linux computers.
have a number of drawbacks (wiki). The main

concern is the so-called “Deutsch limit’. This Despite the fact that the Scratch development
refers to an adage regarding information density gfnvironment was created for children, the
visual programming languages, which originate§implicity and independence of a specific
from L Peter Deutsch. It states: programming language can be used for other age
groups. Many university implements an

The problem with visual programming is that = extracurricular lab and workshop where the
you can't have more than 50 visual primitives on  program Scratch is presented.

the screen at the same time.

* The parallel computation can be presente
easily.

Scratch can be an answer for those freshmen
students who come from a high school in which
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they were not offered programming courses. In the Scratch has components that are common for
introductory CS course lecturer face a hugenost programming languages. For example, the
difference in the pre-knowledge and motivationcontrol structures which are represented in Fig. 2:

between students. Those differences raise some rof

the problems described in the Introduction part, ,_u._J

but for example, it was observed that the “novice/

. . " . L o —u—J
students are preoccupied with the “learning the = o

syntax of the programming language” part of the H
process, or the “learning the elements of the J
language” part. But on this level these parts are

only of secondary importance. The most important

issue is for the student to learn how to analyee th Figure 2. Some of the control structures in $trat
problem and make an abstract concept of the
solution. After that the solution can be
implemented in most programming languages.

|

.. wand-. -
_ sOP. s

co

Algorithmic thinking is also important in the
other CS courses which follow after the
introductory courses. Knowing how to analyze the
problem and build the solution make the student : : : :
free to concentrate for the concrete implementation ~ F19ure 3. Some of the available arithmetic opssat
of the solution and building modern IT application.

SE58

In Scratch it is also possible to define variables,
The authors of this paper intended to use tharrays etc, but what makes the programming easy

Scratch parallel with introductory CS course. It isand even fun can be found in the other group of

expected that through playful experimentation an@ptions. For example commands for moving the

creating projects, such as interactive animationgbject (Fig. 4):

and games, the students can develop a knowled

and programming abilities in an easy and fast way . move R steps

It could help to narrow down the gap betweer turn G ) degrees

' g
“novice” and “skilled” students.
glide Y secs to = [ v: [ turn & degrees
IV. SCRATCH AND EXAMPLES OFVPL CODE

This paper does not intent to present the [ o)
complete Scratch developing environment. The

focus is on Scratch’s visual programming Figure 4. Some of the available option to mowedprite

characteristics. In Fig. 1 the Scratch main window o . .
is displayed: Further captivating options are provided the

command for playing sound (Fig. 5):

. — — S—
B Scratch 14 01 30-un-03 | Ml & el ) =EET
N N - =
: =

[ & B File Edit Share Help

play note kg for beats
sat instrument to

play sound meow

play sound meow

==

until done

stop all sounds

=

Figure 5. Some of the available arithmetic opeeat

Scratch users also found it useful when the
program inputs (interactivity) come from the
computer’s microphone or from the attached
webcam.

Figure 1 . Scratch environment
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The next two examples present how the visual e

elements are connected in one VP application. The B e B
first animation has two sprites (a sprite is a forever

computer graphic that may be moved on-screen turn Gr €5 degrees
and otherwise manipulated as a single entity). The FTErE(0.5 lEma
first is a yellow cat that goes from one edge ef th i

animation background to the other. When he hits Figure 8. Code for continuous rotation

the edge, he sounds a “Meow”, says “Hello” and

turns back and goes in the opposite edge. This is The second example is partially presented. The
done in a limited number of time, so there willdbe focus is on the possibility of creating a complex
moment when the cat stops and no further movesteractive animation. The example is a maze
are performed. The second sprite of the animatiogame. The player uses cursor buttons to move a
is an object represents the Sun. This is a paralldtero” in the maze. Figure 9 presents the
threat, so the ,code” of the Sun whichscreenshot of the application, and Figure 10, the
continuously rotates this graphical object iscode which controls the motion of the “hero” [9].
independent from the cat sprite. Fig. 6 presergs th
screenshot of the animation.

o e e ke e e e ke e e e e o e k0 e ke e e e

Figure 9. Screenshot of the second example

Figure 6. Screenshot of the first example

The Scratch code for moving the cat from one o
edge to the other is shown below (Fig. 7): st N |to @

forever

- if key dow oW | pressed?

when clicked point in direction
repeat

if touching =dge

move steps
else
if_ key right arrow prassed?
point in direction m
move steps

if on edge, bounce

play sound m™

say for Sacs

else

else

if key l=ft pressaed?

point in direction m

move steps

i (o E steps
else
i_f_ key up a pressad?
Figure 7. Code for moving the cat point in direction [d
move steps
The Scratch code for rotating the Sun sprite ZEC

(Fig. 8)

Figure 10. Code for moving the hero through maze
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V. CONCLUSION

The students with poor programming ]
knowledge can benefit from using Scratch. The
visual programming language allows them to gain
insights into the programming activities, showingz]
elements and logic which can be used in solving
problem. The simplicity of the used VPL and the[4]
type of the result (interactive animation or games,
with multimedia) can encourage the students tg;)
practice more and to improve their programming7]
ability. (8]

E)
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Abstract—E-learning is emerging as the new paradignof
modern education. Educational institutions either
willingly or reluctantly, will increasingly embrace the e-
learning in order to remain competitive or improve
services. Advances in e- learning technology haveried
grand opportunities and threats to institutions in
education sector. With particular reference to e-larning,
absence of accurate information on key challengesat
have influences on the implementation of e-learningn
developing countries could mislead an institution rito
failure implementation. The extant research tends tdbe
specific to developed countries, with little underken in
developing countries, especially the implementation
process. Therefore, this study investigates challges that
hinder the implementation of e- learning in develomg
countries. It also presents the benefits emergingdm the
implementation of e- learning. The positive perceptin of

these benefits should provide an encouragement for

education institutions to adopt it. Finally, this paper
provides a general conclusion in the form of

recommendations to raise the success of e-learning

implementation. It is significant for both researcters and
practitioners, providing a better understanding for them
in their efforts to improve the success to failureatio of e-
learning implementation.

l. INTRODUCTION

compete for a share of the increased and changing
demand for education. E-Learning could have
potentially major effects on the way education is
designed, implemented and delivered”. More and
more educational institutions around the world
pursue this phenomenon aiming to cut costs,
enhance services and to improve effectiveness and
efficiency in the education sector. Advances in
electronic learning technology have formed grand
opportunities as well as threats to organizations i
education sector. Sun et al., (2008) stated that “E
learning characteristics fulfill the requirements f
learning in a modern society and have created
great demand for e-Learning from businesses and
education institutions”. The e-learning market
Worldwide has a growing rate nearly 36%, but
failures occur (Arbaugh and Duray, 2002; Wu et
al., 2006; Sun et al., 2008).

In the information age, the gap between the
developing and developed nations raised due to the
ease of access to new technologies and the usage
of ICT (Zaied et al., 2007). Developing countries
have been mainly exemplified by low living

Over the years, Information Communicationstandards’ high rates of population growth, low
Technology (ICT) has been perceived to b§hcome per capita, and general economic and
important in transforming and modernizing Moskechnological dependence on developed economies
organizational functions and operational prac'[we?Bakari, 2005; Kahiigi et al., 2011). Developing
(Beynon-Davies, 2005; AlSobhi et al., 2009). ICTcoyntries are still faced with several issues

has performed as an intermediary in enablingertaining to the implementation of e-learning in
effective interaction between a wide range Othejr countries. The literature available on e-

stakeholders (Grimsley et al., 2007; Zhang et aligarning implementation and growth in developed

2005; AlSobnhi et al., 2009). Recent technologiegqgyntries is

relatively extensive and wide.

are revolutionizing the practices of teaching angowever, interestingly, the literature documenting
learning at education institutions around the QJObee-Learning implementation and diffusion in
With the emergence of internet and webyeyeloping countries is limited (Kahiigi et al.,
technologies, education institutions have beepg11: Bhuasiri et al., 2012). Absence of accurate
seeking to exploit the wuse of e-leaminginiormation on key challenges that have influences
technologies to cater for the ever growingon the implementation of e-learning in developing

demands of flexible teaching needs in distancgyyntries could mislead an institution into failure
education (Nanayakkara and Whiddett, 2005)mplementation.

Rajoo and Krishnan (2013) reported that “Growth
in e-learning is rapid as institutions race to
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This paper aims to explore challenges that storage/retrieval, distribution, and sharing
hinder the implementation of e- learning in of the instruction or information;
developing countries. In addition, this study also < Itis delivered to the end-user via a
investigates the benefits emerging from e-learning computer using standard Internet
implementation. The understanding of these technology;
benefits can help decision-makers appreciate the « |t focuses on the broadest view of learning
success and risk factors in e-learning that goes beyond the traditional paradigms
implementation. of training.

II.  E-LEARNING

E-Learning is represented by the interaction ([ I re—
between the learning process and ICT (Demiray, k gty J 1 B
2010). E-learning includes two concepts: firstly
ICT as the means of this transformation, and C—-
secondly learning as the environment of e iorin
implementation. There are various definitions of ) 7
electronic learning (Marfo and Okine, 2010). This () )
due to the different perspectives of experts Al B B
especially since the term itself is new in thedfiel F-learning ‘ 2
of knowledge. Elhamy (2013) defined e-learning Implementation ( Y ( \
as the use of ICT to improve and/or support Provdespacof g Createcolioros
learning. Accordingly, it consists a wide range of \ /A
tools and technologies including e-mail, the — )
internet, video streaming, virtual classrooms, etc. s e
(Elhamy, 2013). Marfo and Okine (2010) refers to \ J \
e-learning as “a learning process in which learners r \ [ \
can communicate with their instructors and their Frido Sl | | o s
peers, and access learning materials, over the \ )
internet or other computer networks”. In addition, Figure 1. Benefits of e- learning.

Mushin (2008) pointed out that e-learning is the
use of internet technologies to deliver a broad
array of solutions that enhance knowledge and
performance. E-learning also can be perceived as
the delivery of course content via electronic media E-learning will be promptly adopted if their
such as internet, intranets, extranets, satelliteerits can be identified and presented to the
broadcast, audio/video tape, interactive TV, an@étakeholders. Understanding the benefits of e-
CD-ROM (Urdan and Weggen, 2000; Engelbrechtlearning raises the possibility of the allocatidn o
2005; Selim, 2007). Al-Harbi, (2011) stated that ethe managerial, financial and technological
learning “can take place totally online in virtual resources required for the implementation process.
environments or in a mix of virtual and face-to-Like e-business, e-learning provides various
face environments; a mode entitled ‘blendedenefits to its stakeholders. It has the potendal
learning™. influence positively on education field (Al-Harbi,
2011). The education sector is characterized by a

E-learning has the potential to influence o . : . S
- ) ) growing interest in e-learning with a significant
positively on education sector (Al-Harbi, 2011).trend of improved application of e-learning

Accokl;ding tg E/Ialrfotand Oi(in_e (ZOlo)ir;le-li?mingtechnologies (Cech and Bures, 2004; Gronlund
can be used Dy Iecturers 1o Improve the ellciency ,y 51am  2010; Bhuasiri et al., 2012). Holmes

and effectiveness qf edu_catip'nal interventions_ ! nd Gardner (2006) noted that e-learning delivers

t?\e l}‘ace Of, the somgl, scientific, and pe%agﬁglc reat opportunities for both educators and learners

Icg;n?r?ge; .bggjgnor?r?ﬁe(%‘gﬁg\)/vi;ep%trie tmz;t'orb develop their educational experiences. The most
criteria'g 9 J §|gn|flcant benefits of e- learning according te th
' literature are: offers an “anywhere and anytime”

+ E-learning is networked, which makes itlearning environment, independent of the pressure

capable of instant updating, of time and the constraints of distance (Holmes

and Gardner, 2006; Al-Harbi, 2011 ; Liaw et al.,

[ll.  BENEFITS OF ELEARNING
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(2007); Macpherson et al.,, 2005; Graves, 20012010; Hasasneh, 2010; Kabhiigi et al., 2011), lack
Nanayakkara and Whiddett, 2005; Marfo andbf awareness (Al-Khalifa, 2010; Hasasneh, 2010),
Okine, 2010), Supports synchronous andiccess to internet (Nanayakkara and Whiddett,
asynchronous communications in various format2005; Marfo and Okine, 2010; Selim, 2007; Cech
ranging from text, voice and audio (Al-Harbi,and Bures, 2004), lack of trust and security
2011), better educational chances for individual§Demiray, 2010), quality assurance (Sun et al.,
who were disadvantaged for geographic, physic&008; Al-Khalifa, 2010) lack of training (Cech and
or social circumstances (Al-Harbi, 2011; GalaganBures, 2004; Marfo and Okine, 2010; Demiray,
2000; Macpherson et al., 2005), reduce the cos#)10), lack of support and funding (Marfo and
incurred by the traditional educational institutionOkine, 2010; Al-Khalifa, 2010), computer literacy

in providing services (Marfo and Okine, 2010;(McVeigh, 2009; Al-Khalifa, 2010; Gulbahar and
Liaw et al., 2007; Hall 2004; Cech and Bures,Tinmaz, 2006; Selim, 2007; Kahiigi et al., 2011),
2004; Koprowski, 2000; Sora, 2001). Accordingly,Regulatory issues (Demiray, 2010; Deepwell,
the cost advantages centre on the costs saved2@07), lack of technical support (Marfo and Okine,
travel and time away from the work, cutting the2010; Deepwell,2007; Rajoo and Krishnan, 2013),
costs for teaching materials, equipment anénd lack of strategy and frameworks (Al-Khalifa,
classroom and other facilities, and the capahility 2010; Hasasneh, 2010) are hindering the
e-learning to serve vast numbers at one time, égmplementation of e-learning in many educational
over time, with relatively tiny added cost. institutions.A summary of the e- learning obstacles
Moreover, e- learning increases studenpresented by the researcher can be seen in the
expectations and improves the services (Liaw dbllowing Fig 2.

al., 2007), provides flexibility in time management
and pace of learning (McVeigh, 2009), create
collaboration and enhance an active and self- » Lack of ICT infrastructure
regulatory learner (Marfo and Okine, 2010; Liaw > Lackof

et al., 2007; Al-Harbi, 2011; Graves, 2001; ACK OLAWATENESs
Nanayakkara and Whiddett, 2005), improve Self ~|” Accesstointernet
direction and widening access to information  |» Lackoftrustand security
(McVeigh, 2009), knowledge management ¥ Quality assurance
(Swanson, 2001; Marfo and Okine, 2010). » Lack of training E-learning Implementation

In addition, there is high expectations in  |» Lackofsupportand funding
organizations that present e-learning in terms of |» Computerliteracy
both the range of the return on investment (ROI) | Regulatoryissues
and the period over which the payback will be
(Macpherson et al., 2005). Many organizations are
using, or intending to use, e-learning, and expect
significant ROI (Hammond, 2001; Macpherson et
al., 2005; Nanayakkara and Whiddett, 2005). Figure 2. Challenges e- learning

Ultimately, Fig. 1 below illustrates a summary of Some authors have also classified the above

the e-learning benefits presented by the researCh%entioned challenges under the broader context of

organizational, technical and social dimensions
IV. CHALLENGES OF ELEARNING (Cech and Bures, 2004). The vital goal for
Many educational institutions in the developingeducational institutions therefore must be to emsur

countries are slow in adopting e-learningthat e-learning efforts successfully overcome these
technologies and that is due to a set of challengebstacles and deliver to users (both educators and
hinder the implementation process (Anderssoriearners) systems that are easy and suitable to use
2009; Almusawi, 2010; Elhamy, 2013). and most of all meet their expectations.
Overcoming these challenges therefore would be
one of the biggest tests for the educational V. CONCLUSIONS

institutions  who  planning to implement the The outcomes of this study contribute to both

concept. Research on e-learning has 'dent'f'eﬁmoretical and empirical knowledge on the

issues such as lack of ICT infrastructure (Cech a - ) - .
Bures, 2004 Nanayakkara and Whiddett, 200 ?nplementatlon of e-learning. This paper helped to

: i _ -~ ““Hll some gaps by providing insights into the
Selim, 2007; Koponen, 2008; Marfo and Oklne’phenomenon of e-learning from the perspective of

» Lack of technical support
» Lack of strategy and frameworks
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a deve|0ping country. It is noted that the extanil] F- Deepwell, Embedding Quality in e-Learning Impéertation
research tends to be specific to developed
countries, with little undertaken in developing[iz
countries. The paper identifies the most pertinent

obstacles
implementation of

likely to be faced during

e-learning

the
in developing

[13]

countries. Absence of accurate information on key

challenges
implementation of

that have impacts

e-learning

on

in developing

the

[14]

countries could mislead an institution into failure

implementation.
presents the benefits which emerge from th
implementation of e-learning. The benefits of e

In addition, the paper

alsd1s]

fiel

learning are various, including social, economic,
technical, cultural and managerial advantages.
These benefits represent the milestone for the
acceptance and smooth implementation of €i7]
learning. The e-learning is at an initial stage in
developing countries and therefore, it is envisaged
that the findings of this study would be useful forf1s]
the education institutions leaders in developing

countries.
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Abstract - With the purpose of upgrading and enhaning

the cooperation, communication and the exchange of
teaching material between the students and the pre$sors

of the Faculty of Education in Sombor, a model of @ud
Service has been developed based on ownCloud open

source software.

File exchange is possible througime

usage of web clients, workstations or usage of mddbi

clients of

different

software platforms
Windows, Linux or Mac OS X operating system). The

(Microsoft

mobile client is available on most Android and MadOS X

clients from cellular to tablet devices (iPhone, id).

been developed to meet the needs of the students
and the professors of the Faculty of Education in

l. INTRODUCTION

In a variety of publicly accessable services for
sharing and exchanging data (chart number 1), a
model of Cloud service based on ownCloud has

Sombor. The service has a primary task of
providing access to the teaching material and the
data no matter where you go or where you are.
Teaching material and data have to be accessable
from all platforms and devices. The service was
concieved and realised in a way that you can easily

access, post, delete, download and sync your °

teaching materials by using your own computer

(PC)

through web

interface or

ownCloud

application. Teaching material can consist of files

folders,

photos,

photo

galleries,

contacts,

calendars, and audio or video recordings. Some of
the advantages of this service are:

e The service

interface of FILE EXPLORER.

TABLE 1: SOME OF THE PUBLICLY ACCESSIBLE SERVICES

is available through web -

Adding new teaching material and foldres
is possible by simply dragging (drag and
drop) between the application and the
ownCloud diretory.

Organizing the files and folders is very
simple, like any regular directory.

Creating a separate directory for the needs
of data sync on your PC and on ownCloud
service is available.

Sharing teaching materials and folders is
possible between users of the service also
outside the service.

Deleted files can be restored.
Search of the teaching material is simple.

Within the service, browsing and reading
without downloading are the options at the
user's diposal as well as automatic
recongition of the file extension and the
launch of an appropriate reader.

Application Store is also at the user's
disposal, which, by simply truning it on,
adds, installs and runs a new ownCloud
application.

A high lever of safety and security of the
teaching material as well as sensitive files
and documents can e achieved.

Service administrators can now use groups
and users through LDAP and active
directory.

. Maximum file . . - . — Remote
Web host Storage size size Direct access Bandwidth limit File expiration uploading
2 GB (max 18) for 300 MB 20 GB for free 90 days for
DropBox free users, unlimited| (Unlimited for - users, 200 GB fo inactive free Yes
for subscribers app users) subscribers users
Amaé?ir\}eCIoud 5GB 2GB No Amazon limit None No
2 Gb for free users,
Cloud Safe 150 GB for 2GB Yes None None Yes
subscribers
. 5 GB for free users,
Google Drive 16 TB for subscribers 10 GB Yes None None Yes
. 5 GB (upgradeable
SkyDrive up to 25 GB) 4 GB Yes None None Yes
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or Apache), which are run on different platforms
Il.  SERVICE ARCHITECTURE (Windows or Linux).

The heart of ownCloud service is the server
(picture number 1). With a role defined in this
way, the server has many important tasks. Some
the tasks:

PHP application is in charge of managing all
g?e aspects of the service, from control to user
management all the way to the very storage of the
teaching material and files on the memory media.
* Managing the data and providing securityln order to speed up the data access within the

and safety of the data within the system  service, the PHP application has a data base
Qddition which stores all the user, contact and
shared information data. The data base is realised
through a wide range of base types: Oracle,
« Proper and safe execution of all themMySQL, Postgres, Microsoft SQL server and

* Integration of the server and the stored dat
in the existing infrastructure

initiated processes on the server side SQLite. Implementation of the data base on the
- Administration and management of userdnémory media and the memorised data can be
and security sertificates kept in different storage protocols: NFS, GFS,

. XFS,... If you need to expand storage capacities of
In the very centre of the ownCloud serviceye ownCloud service, it is possible to optionally

there is a PHP web application which can beyq external file systems such as: FTP, WebDAV,
initiated on all popular web servers (Misrosoft ”SDropBox Google drive...

=

NFS, GFS, GFS2, processing engine HTTPs
XFS, ZFS, gluster, elc. » PHP

A
-
4

= Cloud —

CIFS, WebDAV, FTPs, Sharing APl Capability APl Ag
Swift, S3, Dropbox, Google

Figure 1. The architecture of ownCloud service

The functioning of the service is based on th€éApache or MS IIS server) with a support for
execution of ownCloud application on the serveFastCGl and installed support for the following:
side of the service while on the client's side the
user can approach and post teaching material by
using web browsers or specicfic client application ¢ Data base (MySQL, Postgres or SQLite,
for desktop computers and application for all the while support for MS SQL server is not yet
leading mobile platforms and devices. Service available)
application for the execution on the server side is
developed for the leading web softwares (MS IS

PHP (5.3 or a bigger version)

* Configurate the maximum file size which
can be uploaded to server (default size is

or Apache) with the acitve usage of PHP. Client set to maximum file size of 2 MB, which is
application is available on all MS Windows not enough even for uploading MP3 files)
(Windows XP, Windows 7, Windows 8, Windows and set the right directorium permissions
Server 2008), Mac OS X or Linux (openSUSE, needed for unobstructed functioning of the
Red Hat, CentOS, Fedora, Debian or server.

Ubuntu)operating systems. OwnCloud service uses a desktop application

In order to launch the server side of the servicgpr synchronization of the contents of local
the server must have a web server installedirectories on the desktop computer with the
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server itself. Constant propagation of the files lll. CONCLUSION
guarantees constant syncronization between these The main task and objective of ownCloud

two repositories. It means that if a file is upledd seryice is to get the users accostumed to the usage
on one side, the syncronization process is launcheg -jo,d technologies. By using ownCloud service
which syncs the new condition with the conditionye make it easier for our clients and students to
on the server. If one file deleted (or edited di® 5.5 the teaching material, data and folders from
repository the same one is also automatically,ioys different platforms. Institutions which use
deleted (edited) in the other repository. Basicallyihis service are liberated of great costs of
ownCloud application is not a standard clientoypensive server hardware, software and their

server apllication where the server is always thgaintenance. Even the end-user and the institution
master. which uses this server eliminate the problem of

Student (client) accesses the content of théata privacy and their security. Some of the
ownCloud server, through the system of thédvantages of the usage of this server are:
service log in. There is no mdepende_nt client , File accessibility from all platforms:
account creation on the server, for opening access desktop computers, laptop computers,
accounts and passwords there is an ownCloud tablet computers, smart phones and other

administrator responsible. After logging in on the mobile devices.
server the student gets work surfaces from o )
multiple units: » Guaranteed syncronization of files between

o _ o different devices and locations.
1. Navigation bar: provides navigation among _ _ _
different sections of ownCloud (sections * Controlled file sharing among service users

for files, music, calendars, pictures...) as well as outside the service.

2. Application view: section where the * Automatic data backup.

content of the launched application is .,  growsing or editing uploaded files, without

shown. For example, if you run a pdffile, it using additonal applictaions other than the
automatically launches pdf viewer which ones integrated within the service.

shows the content of the pdf file.
It is possible to syncronize and access
addresses, calendars, files, photos, albums,
Search/Logout: Searchin for specific files music files.
under a specific criteria and

3. Upload/Create button: Posting new files.
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Abstract - Development of modern information
technology and telecommunications improve every day
gets new dimensions in a certain scale can be cdlle
revolutions. That revolution had influence on childen and
they use the Internet from school and home. Childme go
online because of learning activities, playing gamseand
many other activities. Some of the content on thenternet
might have bad influence on children. Campaign “Clgk
Safely” was initiated in order to protect the safey of
children on the Internet. Through organized trainings for
teachers, as well as overall information campaign fo
Ministry of Telecommunications, shows the importanceof
proper and safe use of the Internet. “Click Safely”
campaign educate the youngest members, their parent
and teachers. In this way, children are encouragetb use
new technologies appropriate to their age, to recwoige
and properly respond to challenges of modern
communication and meet only a useful and entertaing
side of communication via new media. The purpose tiis
paper is to indicate potential danger of incorrectuse of the
Internet for children, and how much the role of paents
and teachers in education are important.

l. INTRODUCTION

The Internet offers a lot of useful and funny

1. RESESARCH ON THE USE OF THE INTERNET
AMONG CHILDREN

European Union has a survey conducted of how
often children use the Internet and to what
purpose. A survey was conducted among children
from 9-16 years in the whole Europe.

Levels and patterns of usage are very important
for all to wunderstand potential risks and
opportunities of Internet. They shape the context
within which children are exposed to risk factors
and for which policy needs to ensure appropriate
safeguards are in place. Policy will need to
respond to new improvement and protection needs
arising from children starting to use the Interatt
an increasingly young age.

A. Where children use the Internet?

With the widening of mobile and personalized
devices, the ways in which children use global
network are more privately. That means that
arents do not have a lot of control on their

information, but also it can have a bad influenc®®
on the users. The Internet provides opportunitiegh”dren'

for new knowledge, for socializing, and During the survey, children were asked in
entertainment. Because of that, on Internet can lwhich location they use the Internet and researches
found content which are not provided for children.got the next answers: 85% of children use the

Risks may arise when children are
sophisticated; they gain the Internet access i
advance of an infrastructure of awareness-raisin
parental understanding, regulation and safet
protection.

Children can be exposed on much bad conten
like violence, sexual content, deceptions and man
other things.

Virtual social networks can be useful for
children and adolescents; it can be used fc
presentation of literary content, development o
social skills. Social networks can be useful for
children; it can help them to avoid inconvenience
caused by the communication in physical reality.

It is very important for children to be informed
about potential danger on the Internet. Campaig
“Click Safely” is very important project in our
country that gives some information about “smart”
use of Internet.
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Internet from home, 63% use the Internet in school

r college and only 12% of children use the
ternet in public places. Multiple responses were

llowed.

TABLE |. WHERE CHILDREN USE THE INTERNE{4]

% of children who use Internet
on the next locations:

At school or college 63
Living room or other place at 62
home

At a friend home 53
Own bedroom 49
At a relative’s house 42
In an Internet cafe 12
In a public library or other place 12
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internet safety campaigns must be more important

M % Own bedroom at home . .
in the society.

% AL home but not in own bedroom
W % Handheld device

ML 36 44
% Wobie phone but no other handheld device
cZ 36
MO 66 1 66
DE 51 48 =B
AT 48 50 3
DK 2 ks
CY 36 28
BE el
sl # 13
5E 2]
A k-
m k=]
E 42
¥ 43
FR
B H
E
PT 25
L kI
B
LT
RO 48
E5 42 42
HJ Er) 44 RO e 4B
R n 18 TR E 10
ALL 43 38 m s
0 n 4 @ =W 1 =
Figure 1. Children’ s use of the internet at hphyecountry ALL ! ,ﬂ : : : .
4] 0 0 40 & B8 10
B. How children access the internet Figure 2. Accessing to the internet by using &ifaghone

. . or handled device, by country [4]
Children can access to Internet by using many

devices: 58% use personal computer, 31% bp. Digital literacy and safety skills
using a mobile phone, 26% by use of game
console, 24% use a personal laptop, 22% u
shared laptop and 12%
devices.

Digital literacy has a very important role in

Yhildren’s use of the Internet. If a child is more

use some of portablI?[erate, it will gain from the Internet while alsb
will be better prepared for potentials dangers.

C. How much children use the Internet?

Children in their everyday live use the Internet.
It can be at home, school, or with their friends.
Less use may reflect the choice not to use the
Internet; it also can indicate social exclusiomcsi
children approach to the Internet at younger ages,
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Il RISKS AND SAFETY ON THE INTERNET that all business was fake, they want to leave

Potential dangers for children can be observefrganization and in that period start the problems.

when using the Internet in the following aspects: | Ney get threats because the criminals want to
member continue with job. If children believe in

° i i - .
Using of social networks and chat; “easy money’, their problems start. They may
* lllegal trade; even end up in prison.
* Human trafficking;
) TABLE Il.  CHILDREN’S DIGITAL LITERACY AND SAFETY SKILLS
* Violence between the same ages;
+ Facing problems. I e
B 10
™ e Bookmark a website 2 45 72 TD B4
R 10
(= § 10
e 10 Block messages from
AT - SOmeone you o't 45 48 72 T2 ]
want ko hear from
FT 10
RO 9 Find information on
- = how touse the intemet 51 43 71 el g3
e - =afely
BG ) Change privacy
HU ] sattings on 3 social i a5 a5 66 i)
A 9 networking profie
R 9
BE 9 Cunpam ei‘femr't ]
weebsites to decide if 43 a7 G4 62 i i)
cz 8 information is true
LT a8
sl 8 DCedete the record of
- - whichsiesyouhawe 37 28 B3 G0 &2
T
MO a
L - Block urwanted
A [l adverts or unk 8 32 a1 ;] 51
= 8 makispam
== - Change fiter
oK 7 P : 15 12 41 2g 28
ALL a
Figure 3. Average age when children start tointsenet by
contry [4] T
C. Human trafficking

A. Using of social networks and chats Human trafficking is the most common
Children do not have the opportunity to knOWcrlmlnal activity on the Internet. Criminals usyall

. : PP hity have offers for well-paid job or they play a role o
with Whor_n thgy communicate by spual networks.good friend. Mostly victims of these criminal
Th(_ay easily give personal information about themattacks are young people between 12 and 22 years.
which someone can abuse. On that way, attack oung people who became victims usually arrive
has a lot of information about person who want % some of European countries and get in
attack. The most frequent target is children Wh%rostitution

are lonely and search for friends.
D. Violence between same ages

B. lllegal trade , _ _ _
o . .., Peer violence including group hate, insults,

_ Some organizations or persons are dealing W'tﬁ‘lreats, etc. Victims get some photography or

lllegal trade. That means that they' seI_I WEaPONS Qfyeo that indicates on abuse. Social networks are

drugs by Internet. Those organizations usua‘”¥nostly used for this form of Internet criminal.

have slogan witch is very attractive for the mdst o _ _

young people, like “earn a lot of money” or E. Facing with problems

something else. Everyone can become a member The first step of solving the problems is to

of those organizations. When member understarfdcing with them. Mostly victims are persons who
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do not have confidence and unhappy personglay learning games and learn a lot of useful
Parents must have a significant role and they mughings.

prepare children for eventually risks and dangers

during use of Internet.

V. PORTAL “CLICK SAFELY"
(P ~kliknibezbedno

The Ministry of Telecommunications and ol e et |t
Information Society organized a lot of discussions mriticd =27 Htiehet sty
and roundtables in 2009. That was a year o _
protecting children on the Internet. Since then the :
portal “Click Safely” started to work and offers € N ——
children a lot of information and tips about i o sve oo i Prauila
protection on the Internet. B

It was defined four items during the campaign
“Click Safely”: 8 e o <54

* Physical safety,
Figure 4. BRTAL “CLICK SAFELY”

Psychological safety,

Protect your computer-protect yourself, @

JABHO OBABELLTEHE
| O BE3BEAHOCTU HA

Protect yourself with knowledge.

Physical safety covers:

* Never give your personal information by
the Internet,

KNMKHW BE3BEQHO

* When you finish activities on social
networks, you must log off,

* Never arrange meeting by the Internet,
especial with unknown persons.

Physiological safety implies: Figure 5. BROCHURE FOR CHILDREN3]

e If gusts on uncomfortable content, child
need to close browser and tell parents fo
that,

JABHO OBABELUTERE O
BE3BEAHOCTU HA UHTEPHETY
3A POJIVITE/BE U HACTABHUKE

» Children do not need to gossip their friends
by the Internet because they can see that. =

HAYM ABELIEAY BE3BEAHOCTM

Protect computer-protect your child mean:

* You must install antivirus software,

e« Downloading of contents can
dangerous.

Protect yourself with knowledge mean that you 3
need direct children on some useful contents th¢

can be Interesting. Figure 6. BROCHURE FOR PARENT$3]

Portal “Click Safely” contains: surveys for
primary school children, information for young
people, information for parents and teachers, free
antivirus software, expert advises. Also, you can
exchange experiences with the same age children,
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V.

Children must have some information abouf
potential treats on the Internet. Many organization
perform criminal works. They use economic

CONCLUSIONS

situation in Serbia to develop human trafficking,

drugs trade, etc.

(1]

Social networks are the biggest problem

because children make profile in early period ofz)

life and usually give personal information to other
persons on social networks. Children do no

understand potential risks and they do not carg,

about safety.
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Because of that, parents and teachers must
ooperate and give education to children. They
need to direct them on the right way, and they
cannot allow criminals to hurt their children.
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Abstract - The paper presents an aspect of the evaltion  of useful information. These tools have limited
of an intelligent, web-based reporting system thatas been possibilities and their use is mostly reliant oe th
created in order to obtain a report on patterns ofbehavior hoi f administrat d di the t f
of future users of learning management system. A C OICeO_ administrator, depending on the lype o
“subjective” aspect of the evaluation conducted by information that needs to be extracted.

surveying teachers who use existing reporting syste is Dat _— techni id . |
presented in this paper. Suggestions for improvemeémhave ata mining techniques provide a universa

been determined and will be implemented in future wrk. solution to this problem, with the possibility of
enhancing the E-learning system [5, 6]. Data
l. INTRODUCTION mining (also referred to as knowledge discovery in

E-learning, in the broadest sense, entails the usigtabases (KDD)) provides automatic extraction of
of information and communications technologiedmplicit and interesting patterns out of very large
(ICT) as an aid in the process of education. Théatabases [7]. The application of data mining
notion of E-learning nowadays implies the use ofechniques with the aim of discovering patterns
wireless and mobile technologies, as well a&om the Web is called Web mining.

virtual worlds [1]. In addition to the problem of analyzing the

The expansion of E-learning has led to arfecord of participants’ activities, there is a néed

increased use of Learning Management Systeni@proving the part of the learning management
(LMS). system which relates to reporting. This entails the

_ use of intelligent possibilities in the analysis of
The use of these systems has resulted in a negda, pehavior patterns.

for monitoring the patterns of behavior of LMS

users, with the aim of continuous improvement of Since the intelligent system for predicting
the educational process. future behavior patterns has already been created

_ _ _ . [8], this paper presents only an aspect of the
Virtual learning environments such as Learnin

_ valuation of the created system.
Management Systems are becoming more and
more prevalent at universities. In addition to .  RESEARCH METHODOLOGY

providing a wide range of possibilities in the A gypjective evaluation was obtained by means
process of blended learning, they also enable thg 5 survey conducted among the teaching staff of
planning of the whole teaching process byhe Faculty of Technical Sciences (rasak who

electronic means and facilitate the process Qise the Moodle system. The teaching staff use the
lifelong learning [2]. These systems are a goo‘%ystem by designing one or more courses,
pedagogical basis for most of the activities that @epending on the number of courses they are
student is expected to perform, since they requ"’féaching. They use electronic courses as a
less effort, time and money and they are no¢omplement to the traditional teaching method. It
limited in terms of the access po[6t 4]. remains upon the teachers to determine the

Each learning management system contains fgeasure in which the students will use the courses
database with a record of the activities of eacAnd the way they should be used, in terms of time,
participant. This feature is of paramounttype and scope of the activities, as well as stistlen
importance because it allows a |arge amount cﬂbligations with respect to this method of teaching

data to be retrieved in a fairly short period oiidi The survey included 30 teachers who use the

However, many of these records requirg,godie Learning Management System.
specialized tools for the extraction and processing
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4% 0%

Table | presents the basic characteristics of the
respondents.

9%

B Completely satisfied

B Mostly satisfied
TABLE |. INFORMATION ABOUT RESPONDENTS

Cannot tell

Gender Frequency Percentage pe?éeelzl::age  Not thoroughly satisfied
Male 16 53.3 53.3 Mostly dissatisfied
Female 14 46.7 46.7
Total 30 100.0 100.0 os%

Figure 1. A graphic representation of respondsatisfaction with

the current system
Ill.  RESULTS AND DISCUSSION

As shown in Figure 1, the greatest percentage
The results of the ~conducted ~survey ar%t teachers who use the report system is either

gﬁszgtﬁeg this section in the form of questlonﬁompletely or mostly satisfied with it, which
’ leaves room for improvement.

Question 1 Question 3

Have you ever used/Are you using the current
report system within the Moddle learning
management system?

a) Yes b) No ¢) | don’t know

The purpose of the first question is to
determine the proportion of use of the existingte
report system.

Would it be useful for the teaching process if
you could predict future behavior patterns of your
students?

a) Yes b) No c) I don’t know

In order to analyze adequately this question, the
achers were divided into two groups - those who
use the report system and those who do not.

The analysis of the results has shown that the
majority of respondents (76.7%) use the repo
system, as shown in Table Il. The analysis h
been conducted using SPSS 17 program [9].

A statistical method of bivariate correlation has

rB o ! X
een applied in order to determine the correlation

aBetween the two variables. The Pearson’s
coefficient of linear correlation has been calcedat

TABLE Il. INFORMATION ABOUT RESPONDENTS REGARDING THE USE [10] .
OF THE REPORT SYSTEM

Use of Valid The results are presented in Table .
current Frequency Percentage ercentage
system P 9 TABLE lll. CORRELATION AND PEARSON S COEFFICIENT FOR
Yes 23 76.7 76.7 QUESTION3
No ! 23.3 23.3 Usefulness of| ~ YSe Of
Total 30 100.0 100.0 prediction current
system
i Pearson
Questlon 2 Usefulness of Sig. L 88(5)8
To what extent are you satisfied with the prediction N 30 30
current report system’?' ' Use of current Pearssion 88(5)3 1
1. Completely satisfied system N 20 20
2. Mostly satisfied
3. Cannot tell

As shown in Table IlI, N refers to the number
of respondents. Pearson's coefficient is 0.559, but
there is a positive correlation between the use of

The second question refers to satisfaction witithe current report system and the usefulness of the
the current report system and its aim is to asicertasystem for predicting behavior patterns.
whether there is a need for enhancing the said The value of Pearson's coefficient of
system. Since 23.3% of teachers do not even u%%rrelation can range from -1 to 1.
the current report system, only the answers o

those who use it have been subjected to analysis. According to Cohen [11], if the value of this
coefficient exceeds 0.5, as it does in this cdme, t

correlation is strong. This means that there is a
strong relationship between the previous use of the
report system and the need for introducing
prediction of user behavior patterns.

4. Not thoroughly satisfied
5. Mostly dissatisfied

The results are presented in Figure 1.
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The coefficient of determination in this case iSTABLE IV. CORRELATION AND PEARSON SCOEFFICIENT FOR
i i 4.1
31.2% which shows the common variance of thg=——="

. Satisfaction Use of

two variables. with newly- current

. . . L . created system| system

Since the Sig. value is 0.000, it is possible to Satisfaction with Pearson 1 0.190

say that the results are reliable, but as the samplnewiy-created system 5,119- %0 0-33014
was drawn from 30 respondents, the obtained Pearson 0.190 1

correlation is moderate. Use of current system|  Sig. 0.314

N 30 30

Question 4 . . .
According to the results given in Table IV.,

4.1 To what extent is the newly createdpearson’s coefficient of correlation is 0.190, vhic
program useful in predicting activities within implies a positive correlation between the use of

different modules? the existing system and satisfaction with the
1. Entirely satisfies the needs newly-created system.

2. Mostly satisfies the needs

3. Cannot tell

4. Mostly fails to satisfy the needs
5. Totally fails to satisfy the needs

According to Cohen [11], if the value of this
coefficient ranges from 0.10 to 0.29, the
correlation is small, which implies a weak
relationship between the use of the existing system

The correlation has also been determined fognd the results referring to satisfaction with the
question 4.1. It is the correlation between thedneenew system.

for predicting behavior patterns and the level of

satisfaction with the newly created system. Since the Sig. value is 0.314, the obtained

o _ _ results should be viewed with caution.
A statistical overview of answers to this

guestion has previously been provided (see Figung(%
2).

BLE V. CORRELATION AND PEARSON S COEFFICIENT FOR
ESTION4.2

Satisfaction Need for
9% 0% with new o
7% prediction
M Entirely satisfies the needs system
m Mostly satisfies the needs Satisfaction with new Pea‘rSOn 1 0.390
t Sig. 0.033
40% Cannot tell system N 30 30
B Mostly fails to satisfy the needs L Pegrson 0390 1
Need for prediction Sig. 0.033
Totally fails to satisfy the needs N 30 30

Pearson’s coefficient in Table V is 0.390,
which means that there is a positive correlation

As shown in Figure 2, the greatest percentageetween the need for predicting user behavior
of users is mostly satisfied with the createdpatterns and satisfaction with the new system.
system, but a significant percentage of users (40%)
cannot decide whether or not they are satisfied.

Figure 2. A graphic representation of respondeatssfaction with
the current system

According to Cohen [11], if the value of this

coefficient ranges from 0.30 to 0.49, as in this
In order to determine the correlation betweercase, the correlation is moderate, which means that

the users who cannot decide whether they ate relationship between the need for prediction

satisfied with the report system and the need faand satisfaction with the newly created system is

predicting user behavior patterns, Pearson’sioderate.

coefficient has been calculated for both

correlations (see Tables IV and V). 7% of the totall

number of respondents is completely satisfied with

the newly-created system, but the same percentage 4.2 To what extent is the newly-created system

claims that the use of the current system would fatiser-friendly?

to satisfy their needs. These users have also 1. Completely user-friendly

suggested ways of improving the system and their 2. Partly user-friendly

suggestions will be considered separately in the 3. Not at all user-friendly

“Improvements” stage.

Since the Sig. value is 0.033, the obtained
esults should be viewed with caution.

In order to determine whether there is a need
for providing training in the use of the created
system, the users have been surveyed in the
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section which refers to user-friendliness. TheSerbian Ministry of Education and Science
obtained results are shown in Figure 3.

10%

N

o
30% B Completely user-friendly

(1]

W Partly user-friendly

60% Not at all user-friendly

(2]
Figure 3. Users' opinions about user-friendlireahe created
system

Figure 3 shows that 60% of respondents find
the system completely user-friendly. However, thés]
remaining 40% of respondents find the system
partly user-friendly or not at all user-friendly. [4]

IV. CONCLUSION

The paper presents an aspect of the evaluatié?
of the created intelligent system for predictingrus
bahavior patterns. The results indicate a need for
the improvement of the existing system and &
wholehearted acceptance of the new system. Singg
the newly-created system providesiccess
probabilities, the teacher is in a position to
organize the teaching process according to theld
results. Future work relates to the authorizatibn o

the system and the addition of other modules. -
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Abstract - Every day on the Internet online courses
appear (good, bad, free, expensive, legal, illegal,). They ll.  COURSE DESIGN

can be of great bgnefit, especially to people whbeca.use Course Design addresses elements of
of a lack of free time cannot attend face-to-faceeiching, . - . .
and have duty of continuous professional developménn instructional de3|gn.' qu the purpose of this
this great offer it is really difficult to choose he right one  program, course design includes such elements as
that will fully meet the strict criteria. In this p aper we structure of the course, Iearning objectives,

point to the conditions and requirements that may organization of content, and instructional
significantly facilitate students making their final decision strategies

regarding the selection of different forms of onlie
training. o
A. Goals and Objectives

Exemplary: Goals and objectives are easily
o ~located within the course; Goals and objectives are

Suffice it to connect to the Internet and in aclearly written at the appropriate level and reflec
short time | have lavished on advertising Ongesired outcomes; Goals and objectives are written
various online courses from foreign to domestiGn measureable outcomes (students know what
ones. Whenever | see them | think that you caghey are expected to be able to do); Goals and
just fill out a registration form, enter your gpjectives are made available in a variety of areas

information and sign up for some of them in &n the course (within the syllabus and each
matter of days the certificate is individual learning unit).

obtained. Certificate of having passed the course, ) o
which everubody will of course Accomplished: Goals and objectives are

recognize. Therefore, | decided to go a littielocated within the course syllabus or the individua

further to analyze this topic. First, | found tramt Iear.ning unitg; Objectives are written to reflect
large number of platforms that allow authorsde_s'red learning outcomes, although not all are
courses quickly and easily (sometimes freeWritten as measureable outcomes; Students have

sometimes not) create and deploy courses. As wiftPMme understanding of what is expected of them.

everything in this area is dominated by a few Promising: Goals and objectives are not easily
companies that original solutions are no longer oppcated within the course; Goals and objective are
the market, with most of its clients, whichnot clearly written in measurable learning

collaborate with the most eminent universitiesoutcomes Students may be unsure of what they are

around the world, and that her career prescribeglxpected to be able to do; The level does not
rules and establish standards to be met by onlingaich the desired outcomes.

courses, because this issue very seriously. The L _
hypothesis of this paper will set so that it calphe Incomp.let'e: Goals and objectives are'no't easily
all future users and student to choose the be!dcated within the course; Some are missing and
possible quality of course, that is to recognizé)th?rs poorly_wntten; The level does not match the
those who truly meet the necessary standardd€sired leaming outcomes.

Hypothesis: standard courses are an important .
factor in raising the quality of online courses,B' Content Presentation.

without respect there is no quality standards and a Exemplary: Content is made available or
recognized course. That means that anyone whehunked” in manageable segments (i.e., presented
wants to attend the course should keep in minth distinct learning units or modules); Navigation
that they will not succeed if you expand youris intuitive; Content flows in a logical progressjo
knowledge of the chosen course does not me&tontent is presented using a variety of appropriate
basic standards that will be discussed in this papemechanisms (content modules, single pages, links

l. INTRODUCTION
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to external resources,); Content is enhanced wittould be improved with greater detail or depth
visual and auditory elements; supplementaryigher order thinking is required for some
resources are made available and are welhctivities but is not well-explained or supported
integrated with other course materials (integrate@e.g., by providing examples of “good answers”)
publisher resources, e-textbooks, course manuaBjfferentiated instruction (such as remediation)
etc.). may be available on a limited basis

Accomplished: Content is made available or Promising: It is not clear how the instructional
“chunked” in manageable segments (i.e., presentedrategies will help learners achieve course goals
in distinct learning units or modules); Navigationand objectives Guidance in using content materials
is somewhat intuitive, but some “exploring” is may only be provided on a limited basis Higher
required to determine the flow of content; Contenbrder thinking is not required or encouraged
is presented using a variety of mechanism®ifferentiated instructional opportunities are not
(content modules, single pages, links to externgirovided, although there may be supplementary
resources, RSS Feeds, print material); Visuatontent resources available
and/or 'fludltory elements occasionally enhance the Incomplete: Instructional strategies do not
content; supplementary resources are madg

I

available (course CDs, texthooks, course manua rovide students with skills needed to achieve
etc.) ’ ’ burse goals and objectives Content is provided

but it is not clear what students are expectedto d
Promising: Some content segments are overlwith it Higher order thinking is not expected from
large (or possibly too small) for the specifiedstudents No supplementary resources or activities
objectives Navigation is only occasionally are provided for remediation or advanced study

intuitive, thus the flow of content is sometimes no
easily determined; The design does not avail of the. Technology Use

content presentation tools (content modules, single Exemplary: Tools available within the LMS are
pages, links); Few or no visual and/ or auditoryysed to facilitate learning by engaging students
elements are used to enhance the contenfjth course content LMS tools are used to reduce
Supplementary resources may be made availablge |abor-intensity of learning (e.g., providing
(course CDs, textbooks, course manuals, etc.).  |inks to needed resources where they will be used

Incomplete: Content is not “chunked” into in the course, integrating publisher resources that
manageable segments; Navigation is not intuitivé"® tailored to the course materials, and providing
and the flow of content is unclear; The design doegiréamiined access to supplementary materials)
not avail of the content presentation tools (conten €chnologies are used creatively in ways that
modules, single pages, links); No visual Ortran.scend 'tradltlonal., teacher-pentergd instruction
auditory elements are used to enhance the contef;wide variety of delivery media are incorporated
Supplementary resources are not made availablat© the course

(course CDs, textbooks, course manuals, etc.). Accomplished: Tools available within the LMS
could be utilized more (or more creatively) to
C. Learner Engagement engage learners with course content LMS tools are

Exemplary: It is clear how the instructional made available to assist students, but could be
strategies will enable students to reach courserganized or arranged for even greater usefulness
goals and objectives; Course design include$echnologies within the course are used in many
guidance for learners to work with content incases merely to replicate traditional face-to-face
meaningful ways; Higher order thinking (e.g.,instruction There is some variety in the tools used
analysis, problem solving, or critical reflectios) to deliver instruction
expected of learners and explained with examples
or models Individualized instruction, remedial
activities, or resources for advanced
activities, such as integrated publisher r
are provided.

Promising: Tools available within the LMS are
learnin not used to their_full extent or not used when it
esource%vould be gppropr!atfe to do so Only a few _tools (of

those available within the LMS) are used in a way

that streamlines access to materials and activities

Accomplished: Instructional strategies arefor students Technologies within the LMS are used

designed to help students to reach course goals apdmarily by instructors and not students
objectives, although this relationship may not bd“students as recipients of content” model); There
obvious to learners; Guidance is provided, but
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is little variety in use of technologies within the Asynchronous communications are focused
LMS. primarily on lower levels of thinking (e.g.,

Incomplete: Technologies used within the LmgSummarizing, 'descn!omg, interpreting,  &tc.);
§ynchronous interactions are used mostly for

do not engage students with learning; Tools tha}nstructor explanation or clarification of content
could reduce the Ilaborintensity of online P ;

instruction are not utilized; Students are nof" other instructor-focused activities.
expected to use technologies available within the Incomplete: Little to no attention has been
LMS; Only a few technologies available within thedevoted to communication strategies; Interaction

LMS are used. activities that are included do not invoke critical
thinking, reinforce learning, or take advantage of
I1l. INTERACTION AND COLLABORATION the specific strengths of the communication tools

Interaction and Collaboration can take man;}lsed'
forms. The ECP criteria place emphasis on thrE Devel tof L ing C it
type and amount of interaction and collaboration™ evelopment o eal.'nln.g omm.ur.n.y
within an online environment. Interaction denotes Exemplary:  Communication activities are
communication between and among learners arfésigned to help build a sense of community
instructors, synchronously or asynchronously@mong learners Student-to-student interactions are
Collaboration is a subset of interaction and referséquired as part of the course; Students are
specifically to those activities in which groupg ar €ncouraged to initiate communication with the
working interdependently toward a shared resultnstructor; Collaboration activities (if included)
This differs from group activities that can bereinforce_cgurse content and Iearni_ng outcomes,
completed by students working independently ofvhile building workplace-useful skills such as
one another and then combining the results, mudgamwork,  cooperation,  negotiation, — and
as one would when assembling a jigsaw puzzl€onsensus-building.

with parts of the puzzle worked out separately then  Accomplished: Communication activities may

assembled together. A learning community iselp learners build a sense of community, but do
defined here as the sense of belonging to a grouget appear to be designed with this in mind; Some
rather than each student perceiving himself/hersedyydent-to-student interaction is built into the

studying independently [1]. course Students interact with the instructor,
o . although primarily as a result of instructoriniéet

A. Communication Strategies contacgt; IOCollatgloration activities (if included)

Exemplary: There are plentiful opportunitiessypport some team-building skills, but may not
for synchronous and/or asynchronous interactiorburposefu”y integrate these elements.

as appropriate; Asynchronous communication L _
strategies promote critical reflection or other Promising: Effort has been devoted to fostering

higher order thinking aligned with learning @ S€nseé of community in the course, but only

objectives; Synchronous communication activitiegninimally; More focus is needed on designing
benefit from real-time interactions and facilitate@ctivities and a course climate that foster student

“rapid response” communication (i.e studentdo-student interactions as well as student-to-
gain practice discussing course  contentStructor interactions.

extemporaneously without looking up basic, Incomplete: Little to no attention has been

declarative information). devoted to building a sense of community in this
Accomplished: ~ Several ~ communication €OUrse.

activities are included to reinforce the desired . L

learning outcomes; Asynchronous C-  Intéraction Logistics

communications sometimes require reflection or Exemplary: Guidelines explaining required
other higher order thinking; Synchronouslevels of participation (i.e., quantity of
interactions are meaningful but may not take fulinteractions) are provided; Expectations regarding
advantage of the realtime presence of instructdhe quality of communications (e.g., what
and/or peers. constitutes a “good” answer) are clearly defined;
- o _ A rubric or equivalent grading document is
. Promising. Communication strategies — arg, .y ged to explain how participation will be
|n(_:luded, howev_er, they may not Cor‘S'Stemlyevaluated; The instructor actively participates in
reinforce  desired leaming  oULCOMES; o mynication activities, including  providing
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feedback to students; The instructor uses Promising: Students are assessed on the topics
communication tools to provide course updategjescribed in the course goals and objectives; There
reminders, special announcements, etc. may be some explanation of how assessments will
be scored/ graded; Instructions lack detail that

would help students understand how to complete

the activities.

Accomplished: Expectations of student
participation in communication activities are
given, but would benefit from more detail;
Expectations  regarding the quality of Incomplete: Assessments bear little
communications are included, but may be sketchgesemblance to goals & objectives; Expectations
and lack detail or illustrative examples; Minimalor grading criteria are not provided; Instructions
information may be provided regarding gradingare limited or absent.
criteria for communications activities; The
instructor is  occasionally involved in B. Assessment Design
communication activities; The instructor Exemp|ary: Assessments appear to measure the
sometimes takes advantage of LMS tools to pogerformance they claim to measure (e.g., activities

announcements, reminders, etc. are explained using appropriate reading level and
Promising: Instructor expectations of studen¥ocabulary); Higher order thinking is requweq
interactions are not made clear: Little informatio (€-9-, analysis, problem-solving, etc.);

is provided regarding what constitutes a “goodASSessments are designed to mimic authentic
response or posting; Students are not given a clegfvironments to facilitate transfer, Assessment
set of criteria for how communications activities@ctivities occur frequently throughout the duration

will be graded; The instructor appears to be lgrgelOf the course; Multiple types of assessments are
absent from communication activities. used (research project, objective test, discussions

etc.).
Incomplete: Few announcements, reminders, or

other updates are provided; Few or no guidelineg Accomplished: ~Assessment activities have
are provided to students regarding the desiredace validity” (i.e., they appear to match the
quantity or quality of communications/ curriculum); Some activities involve higher order
interactions within the course; The instructor doe&iNking; Assessment activities may focus on tasks

not participate in communications activities withSimilar to real-world application of skills; Multie
students. assessments are included; at least three different

types of assessments are used.

IV. ASSESSMENT Promising: It is not clear whether the
Assessment focuses on instructional activitiegssessment activities actually measure the desired
designed to measure progress towards learnirffill; The vast majority ofassessments require
outcomes, provides feedback to students an@ly low-level thinking (memorization, for
instructor, and/or enables grade assignment. Th@xample); Assessment activities typically do not
section addresses the quality and type of studefitclude tasks that are relevant beyond the scope of

assessments within the course[2]. this course; multiple assessments are included,
Two types of assessments are included, at a
A. Expectations minimum.

Exemplary: Assessments match the goals & Incomplete: Assessment activities appear to
objectives; Learners are directed to the appraprialack validity due to bias, lack of clarity in
objective(s) for each assessment; Rubrics ajuestions or tasks, or because students are
descriptive criteria for desired outcomes areevaluated on performance unrelated to the stated
provided (models of “good work” may be shown,objectives; No higher-order thinking skills are
for example); Instructions are written clearly andrequired to complete assessment activities; There
with sufficient detail to ensure understanding. is little or no evidence of authenticity built into
gssessments; Assessments are too few and far

Accomplished: Assessments match the goals
apart for the course content.

objectives; Rubrics or descriptive criteria for
desired outcomes are included for some
assessment activities Instructions are written
clearly, with some detail included.
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B. Supportive Software (Plug-ins)

Exemplary: Clear explanations of optional
%d/or required software including any additional
| . e
costs are provided within the course; Software
required to use course materials is listed witkdin

Accomplished: Some self-assessment activitie® where it can be captured and installed; Linls ar
are included; Self-assessments provide feedback kocated within the course where learners will use
learners. the software (i.e., near the materials requirirgg it

C. Selfassessment

Exemplary: Many opportunities for self-
assessment are provided; Self-assessments prov
constructive, meaningful feedback.

Promising: There may be selfassessmerHse)'
activities, but they are limited in scope and do no  Accomplished: Clear explanations of optional
offer useful feedback. and/or required software (in addition to the LMS)
Incomplete: A few self-assessments may b&'€ provided within the course; Software required

included, but they offer little more feedback than® US€ course materlals_ is listed but links to wher
flash cards. it can be captured and installed are not found near

where it will be used.

V. LEARNER SUPPORT Promising: Software (in addition to the LMS)

Learner Support addresses the support resourcrt,fsqu'red to use course materials is mentioned, but

made available to students taking the course. Sudlpt €xplained; Links to where it can be captured
resources may be accessible within or external 3nd installed are provided, although they may not

the course environment. Specifically, learnei®® conveniently located.
support resources address a variety of student Incomplete: The need for additional software

services|[3]. required to use course materials may be
mentioned; Links to software may be missing or
A. Orientation to Course and LMS incomplete.

Exemplary: Clearly labeled tutorial materials
that explain how to navigate the LMS and theC. Instructor Role and Information
specific course are included; Tutorials are found Exemplary: Contact information for the
easily (few clicks) whether internal or external toinstructor is easy to find and includes multiple
the course, with easy return to other areas of thierms of communication (for example, e-mail,
course; Tutorial materials support multiplephone, chat, etc.); Expected response time for e-
learning modalities:audio, visual, and text based. mail replies is included; The instructor's role
tutorial Within the course is explained (for example,
|\/|Swhether he/she will respond to “tech support” type
uestions); The instructor's methods of collecting
d returning work are clearly explained.

Accomplished: Clearly labeled
materials that explain how to navigate the L
and the specific course are included; Tutorials ma
not be easily accessed, or require the learner
leave course site without an easy return; Tutorial Accomplished: Contact information for the
materials support multiple learning modalities:instructor is included but may not be easy to find;
audio, visual, and text based. contact information includes more than one type of

Promising: Tutorial materials that explain howCemmunication tool; Expected response time for

to navigate the LMS and/or the specific courséj'_m‘f’liI replies may _be included; - Instructor's role
may be evident, but not easily found; Materials ddvithin the course is not clearly spelled out to

not support multiple learning modalities and are>tUdents; The instructor's methods of collecting
textbased only. and returning work are clearly explained.

Promising: Contact information for the

Incomplete: Tutorial materials explaining how . . . -
to navigate the LMS or the specific course may pihstructor is provided but not easy to find; Conttac

included but are difficult to find, lack detail ear 'NfOrmation includes only one way to reach the
not well organized, or are incomplete: TutoriallSITUCtor; Information concerning response time

materials that are included do not support learninf? €-mail replies is not included; Little or no
modalities formation is given regarding the instructor’serol

in the course; The instructor's methods of
collecting and returning work are evident but not
clearly explained.
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Incomplete: Contact information for the is required to which some learners may not have
instructor is sketchy, at best; Lacks informatioraccess, alternative file types are provided; Large
concerning response time for e-mail replies idiles are identified to help learners consider
included; Information regarding the instructor'sdownload times; Alternative (smaller) files are
role in the course is not included; Instructor'sprovided where appropriate; Videos are streamed
methods of collecting and returning work arewhenever possible; graphics are optimized for web
confusing or non-existent. delivery and display without needing extensive

scrolling.

D. Course/lnstitutional Policies & Support Accomplished: Course materials use standard

Exemplary: Links to institutional policies, formats to ensure accessibility; If specific softeva
materials, and forms relevant for learner succesg required to which some learners may not have
(for example, plagiarism policies) are clearlyaccess, alternative file types are sometimes
labeled and easy to find; Links allow easyprgyided; Large files are not identified as such;
navigation from the course to the information antyternative (smaller) files are not provided; Video
back;  course/instructor  policies  regardingfiies are streamed in some cases; Graphics are not

decorum, behavior, and netiquette are easy 1o finge optimized for web delivery but display without
and written clearly to avoid confusion; Links 10 gytensive scrolling.

institutional services such as the library, or ingt

center, are clearly labeled and easy to find. Promising: Course materials use standard
formats to ensure accessibility; If specific softava

Accomplished: Links to institutional policies, 5 required to which some learners may not have
materials, and forms relevant for learner sucCesgecess, alternative file types are not provided;
(for example, plaglarlsm poI_|C|es) are included bu‘i_arge files are not identified as such and
may require searching to find; Links allow easyyjternative (smaller) files are not provided Video
navigation from the course to the information and;jes are not streamed; Graphics are not optimized

back; Coursefinstructor  policies  regardingsor \web delivery and may require extensive
decorum, behavior, and netiquette are includedcrgljing.

and are written clearly to avoid confusion; Links

to institutional services such as the library, ingt Incomplete: Course materials sometimes use
center, or financial aid office may be included bugtandard formats to ensure accessibility; If specif
require searching to find. software is required to access course materials, no

. . o _ . mention of this is included and alternative file

Promising: Links to some institutional poI|C|es,typeS are not provided; Large files are not
materials, and forms relevant for learner succesgentified as such and alternative (smaller) fies

(for example, plagiarism policies) are included but, ¢ provided; Video files are not streamed:

regarding decorum, behavior, and netiquette arg,q require extensive scrolling.

included but are not clearly written or would
benefit from more detail; A few links t0 . Accommodations for Disabilities
institutional services such as the library, writing
center, or financial aid office may be included buli
require searching to find.

Exemplary: Supportive mechanisms allow
earners with disabilities to participate fully the
online community; The design and delivery of

Incomplete: Links to some institutional content integrate alternative resources (transgript
policies, materials, and forms relevant for learnefor example) or enable assistive processes (voice
success (for example, plagiarism policies) are nakecognition, for example) for those needing
included; Some coursefinstructor  policiesaccommodation; Links to institutional policies,
regarding decorum, behavior, and netiquette magontacts, and procedures for supporting learners
be included but are not clearly written or wouldwith disabilities are included and easy to find;
benefit from more detail; Links to institutional Design factors such as color, text size
services such as the library, writing center, omanipulations, audio and video controls, and alt
financial aid office are not included. tags reflect universal accessibility considerations

Accomplished: Supportive mechanisms allow
_ learners with disabilities to participate in the
Exemplary: Course materials use standar@jine community for most activities; The design
formats to ensure accessibility; If specific softea anq delivery of content integrate some alternative

E. Technical Accessibility Issues
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resources or enable assistive processes for thosePromising: Learners have the opportunity to
needing accommodation; Links to institutionalgive feedback to the instructor regarding course
policies, contacts, and procedures to suppodesign or course content, but only after course
learners with disabilities are included but may notompletion; Feedback mechanisms do not
be easy to find; Design factors such as colot, texjuarantee privacy to the student.

size manipulation, audio and video controls, and

. . Incomplete: Learners do not have the
alt tags have been considered in some cases.

opportunity to give feedback to the instructor
Promising: Supportive mechanisms allow someegarding course design or course content;

learners with disabilities to participate fully the Feedback mechanisms do not guarantee privacy to

online community; The design and delivery ofthe student.

content do not include alternative resources nor

enable assistive processes for those needing VI. CONCLUSION

accommodation; Links to institutional policies,

cpnta'c'tg, and procedgres _to support learners Wi@asy to choose a course. It is certain that thd wor
disabilities are hot eV|_dent,_DeS|gn f_actors sus_;h ahypothesis was confirmed, and a conclusion on
color, text size manipulation, audio and Vldeothis issue is: no respect these standards there is
controls, and alt tags have not been considered. quality onlaj course. This would be especially be
Incomplete: Supportive mechanisms allowof great value to teachers, professors, educators
some learners with disabilities to participatehie t with  a duty of continuous professional
online community for some activities; The designdevelopment, because the changes in the field of
and delivery of content do not apply alternativetheir work commitments often occur, and they
resources nor enable assistive processes for thoseed to be in constant touch with the latest
needing accommodations; Links to institutionaldevelopments. Hence, the development of even
policies, contacts, and procedures to suppornore necessary. However, this does not mean that
learners with disabilities are not evident; Desigrit should be abuse, so these courses and seminars
factors such as color, text size manipulation, @udicharging schools and educators at enormously
and video controls, and alt tags have not beehigh prices (most would even supposed to be free).

All this leads to the conclusion that it is not

considered. Because the platform used for creating online
courses and seminars are free of charge can be
G. Feedback found on the internet. This, however, could be the

Exemplary: Learners have the opportunity tosubject of a new study.
give feedback to the instructor regarding course
design and course content both during course REFERENCES
delivery and after course completion; Feedback] cavanaugh, Cvirtual Schooling Standards and Best Practices
mechanisms allow students to participate o) Teacher Education,Ji. of Technology and Teacher
anonymously in course evaluation. 2] L

Patrick, S. and Powell, AA Summary of Research on the

. : Effect f K-12 Online Learnirigternational associati
Accomplished: Learners have the opportunity ;%15 onine leaming . 2000, giemational association

to g_ive feedback to the instructor regarding COUrsg) |nstructions for the preparation of documents fone t
design and/or course content, but only after course accreditation of degree programs at a distantee National
completion; Feedback mechanisms allow students <ouncil for Higher Education, 2009.

to participate anonymously in course evaluation.
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Abstract - This paper deals with differences betweetwo  solved Sudoku, the number of essentially different

algorithms used for solving Sudoku problems. Algothms ; PR :
used are Brute Force algorithm and Backtracking solutions drops down 10 5.47 Xng\lhICh is still a

algorithm. The project is done in Java programming lot [2].
language. The goal of this project is to show the Figure 1 shows a typical Sudoku problem for a

differences between those two algorithms. . - .
9x9 Sudoku puzzle. On Figure 2 there is a solution
to the same Sudoku puzzle.

. INTRODUCTION

Search algorithms can be compared with 513 7
different parameters: speed, memory consumption,
ability to work with heuristics and others. 6 11915
Comparison between two search algorithms will be 918 6
shown in this paper using a Sudoku solver that was
created on TF "Mihajlo Pupin”, by us, for this 8 6 3
project. 4 8 3 1

For solving a Sudoku problem, we investigated

. ; 7 2 6

two search algorithms: Brute Force algorithm and
Backtracking algorithm. These two were chosen b 2|8
because even if they are similar there is stileeyv 419 5
distinct difference in speed.

The goal of this project is to show the difference 8 719

in speed between these two algorithms based on the Figure 1. An example of a typical Sudoku puzzle
difficulty of the Sudoku problem given. Since they

work similarly, it is expected that the speed would 5134167181912
be similar too but that is not the case. 6l17121119ls]31als
Il.  SuboKu 1(9(8]3|4]|2]|5|6]|7
Sudoku is a logic-based puzzle. The objective is glslol7l6l114]213
to fill all the fields so that rows, columns, and
boxes contain all of the digits from 1 to 9. Any 4121618|5(3|7|9(1
digit can not appear twice in any row, column or
b [1] 7[1(3]9/2[4]8[5]6
Many variants of the original Sudoku include 916]1]5]3]7)2]8|4
letters, different rules and so on. Completed 2181714111916 (1315
Sudoku puzzles are a type of Latin squares with the
additional property of no repeated digits in rows, 314(512(8]6]1[7]|9
columns, and boxes. Figure 2. The solution to the puzzle in Figure 1

The number of classic 9x9 Sudoku solutions is
6.67 x 1G. If we take into account that you can
apply rotation, reflection and permutation to any
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[1l. BRUTE FORCE ALGORITHM AND i) Sudokou sotver R | s
BACKTRACKING ALGORITHM Gama

. 1
A. Brute Force algorithm ' . ' ' ! : i 1

First algorithm that we are going to talk about is 5 1 8 1 1 7 1 1 1
Brute Force algorithm. It is basically an algorithm
that tries every possible scenario in a probleni unt
it finds a correct one. ! 4 1 1 i 8 | 1 1 1

Brute Force algorithm first fills all the fields
with ones (1 - one) and then starts changing the
first number that isn't locked (locked numbers are 1 1 9 1 1 1 1 1 4
ones that were a part of the puzzle). Every time it |
increments that number it checks to see if the

puzzle is solved. If it is not, then it continues | 0 4 1 1 1 2 4 1
incrementing that same number until it reaches

number 9, then it resets to 1 and increments the | ° e ¢ R !
number in the next field. Since it checks for

solutions after each step, it is really slow and ca Figure 4. Start of solving the puzzle in Figure 3

take from minutes to days to complete a puzzle

considering the difficulty. It is going through eye B. Backtracking algorithm

possible solution until it finds the right one. The second algorithm is Backtracking
Example of Sudoku puzzle and the start of solvingigorithm.[4] This algorithm is a form of a Brute
one with Brute Force using Java was shown ifForce but it is much faster.

Figure 3 and Figure 4.[3] The way it works is that it starts from the first

Advantage of Brute Force is that a solution issmpty field and starts filling it with digits frorhto
guaranteed (as long as Sudoku is valid). 9. If the digit can be written it writes it and goen
Ip the next empty field and starts doing sameolf n
numbers can be written to one field it then clears
that field and backtracks to the previous field and
increments that number by one. Then it goes on to
the next field and repeats all the steps. It will
backtrack any amount of times it is necessarylto fi
the fields correctly.[3]

The disadvantage is that it is much slower tha
other algorithms including Backtracking.

It finishes when it fills the last field in the
puzzle with the correct number.

The advantages are that a solution is guaranteed
(same as with Brute Force algorithm) but also that
it is much faster for this kind of problems.

There are no disadvantages that we encountered
for this algorithm while solving Sudoku puzzles.

IV. PROJECT SUDOKU SOLVER

This project was done in an IDE "NetBeans"
= J (see Figure 5) using Java programming language.
Figure 3. Example Sudoku The project helped in understanding Object
Oriented Programming while developing this
Sudoku solver. The development process was not
hard but there were some setbacks. Several
methods were used until satisfactory one was
found.
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Figure 5. NetBeans IDE

V. COMPARING ALGORITHMS

TABLE 1. AVERAGE TIME NEEDED TO FINISH THE PUZZLE

The goal was to compare the speed of solving name of the _
- . . Easy Medium Hard
specific Sudoku problems with those twp  algorithm
algorithms on three levels of difficulty, easy,glggﬁthm Force| . 90 min | 90 min >90 min
medium and hard. .
Backtracking 6 42
I3 I algorithm ms ms A6ms
Three levels of difficulty are as following:

Easy: An entry level Sudoku. Number of Brute Force is very slow for this type of

given digits ranges from 36 to 49. For thesgyroblem. The time needed for it to finish rises
tests we chose one with 36.[2] exponentially depending on the number of givens.
Medium: A standard level Sudoku. NumberMore givens means less time to finish. If we were
of given digits ranges from 32 to 35. Forto try and use it to solve a Sudoku with 17 givens
these tests we chose one with 32.[2] (the minimum number of givens which give a

Hard: A difficult level Sudoku. Number of unique solution) it would mean that it needs to
giveﬁ digits ranges from 28 to.31. For thesé:alculate 1,179xT possible combinations which

tests we chose one with 28.[2] would take a very long time.[3]

Sudoku puzzles where chosen using a random There is also a difference in memory
puzzle generator found on the internet using theonsumption  between  Brute Force  and
number of given digits as a reference. Backtracking algorithm.

In the Table 1 you will see the time needed to Since Brute Force after each iteration checks if

solve each of the three Sudoku puzzles using theldf#€ Puzzle is solved its memory usage can be high
two algorithms. Tests were done three times witl§onsidering it does a lot more computations than
each puzzle and an average time was taken asBgcktracking algorithm.

result.

Times are in milliseconds (ms) and minutes
(min).
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VI. CONCLUSION

This project showed the results of comparisorlul]
of two different search algorithms, Brute Force and

Backtracking algorithm, used in solving complex

mathematical problems. It is shown that there is &
big difference in speed between the two algorithmg;

and that Backtracking algorithm is much more

suited for solving Sudoku puzzles than Brute Forc&

algorithm. Project Sudoku Solver will continue to
develop and in the future it will incorporate Sudok

Generators and other features.
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Abstract - Modern society is characterized by dynarc have yet to agree on common definitions and
changes and rapid development of information and terminologies. This contributes to convicting

communication technology, which creates preconditits findi bout dist | . L . d
for qualitative changes in all spheres of societyand Indings about distance learning, e-Learning, an

inevitably in education. The explosion of new typeof Online |eaming enVironmentS-_ In addition, j[ermS
knowledge presents the feature of information sodig in  are often interchanged without meaningful
which  archiving, ~processing and transmission of definitions. As an initial step, we reviewed the

information are based on contemporary technologieand o6\ a1t Jiterature to determine how these learning
methods of information era. The influence of information . i
environments were defined.

and communication technologies resulted in the
appearance of new teaching and learning models. The

following text defines the basic concepts of onlinearning Il.  DIFFERENCES BETWEEN DISTANCE
system. Starting from the definition of online leaning, by LEARNING, ONLINE LEARNING AND E—LEARNING
emphasizing and highlighting the differences betweethe CONCEPTS

terms of e - learning, online learning and blendedearning W
as well as distant learning, this paper explains # core Tell me and | forget. Teach me and | remember.

online learning system components and infrastructie,  Involve me and | learn.”

considering both software and hardware platform ofthe Benjamin Franklin
system. Furthermore the text strives to provide ansers to

the following questions: What are the core moduleof  A. Distance Learning

online learning system? What makes the software and . P .
hardware plat%orr)rg of the system? Answers to those Distance Learningis a type of education
questions explain the online learning concept forlathe ~ Offered to learners separated in space that most
teachers and students who are involved in this neand  typically implies the use of new technologies and
challenging way of learning. new interactive teaching methods. Forms of tuition
that do not imply a direct contact between thertuto
and the learner are generally called Distance
Modern way of life is dominated by the Learning or Distance Education. "It often
omnipresence of modern technologies andescribes the effort of providing access to leayrnin
globalization, resulting in rapid changes in everyor those who are geographically distant.” [10]
aspect of human life. New technologies have been - . .
used more and more often in the educational field, One of the def|n|t|ons Of“ D_|stance Lea”."”g.
be it in the academic environment or in a corporati?*tat.es t'he'authors idea that D'Stance Learning is
n institution-based type of education, where the

context. They brought about the advantage o?d tional bodv | ted in ti d
delocalization and flexibility, allowing a depargur educational body Is separated in imeé and space,

from the "classroom paradigm” and using théNith a system of interactive telecommunications

virtual space as a facilitator of knowledge anqserving the purpose of connecting the students,
information exchange ecturers, teachers and the learning material ] [12

l. INTRODUCTION

The above definition therefore implies that
ere are four main components that determine the

alongside the development of technology. Fro istance Learmning:

printed materials, as the initial form of teaching
materials, the development of technology has « |[nstitution based education

enat_)led the intrt_)duction o_f new inst_ructional . Separation of participants in the tuition
media such as images, slides and films. The process

popularity of this type of learning has been
enhanced by the progression of the electronic _
media, from radio and television, to the interagtiv =~ *  Interconnection

computer technologies and dynamic websites. The assertion that this type of education is
Qﬁstitution based points to the fact that thera is
I;gear difference between distance learning and

Distance learning systems were develop(’e%‘

Interactive telecommunication

As learning technology and its associated field
continue to evolve, practitioners and researche
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self-education, as a distinctive form of non- In order to reach a more precise and fuller
institutional education. definition of the concepts of Distance Learning
The second important feature is the separatio?ind e-Learni_ng, it is impo_rtant fo point out t_oithe

of participants in the tuition process. Mostln_terconnectlon._E-Learnmg can be a kmql .Of
typically, separation means spatial or geographi@'s.tance ]_earnlng (when taking place within

separation of participants (since these can bedivi onI|r_1e envwo_nment)_and_then we COUIQ talk about
in different parts of the world), but time-sepavati on line learning, while D|sta_nce ITearn_ln_g as such

cannot be taken as e-Learning, since it implies the

is also very important (since the participantshia t e of other media as well (printed materials
tuition process do not have to access the learning . g P !
radio, television).

content at the same time, but can choose t
organize their individual learning timetables in  C. Online learning
accordance with their preferences and their needs). The third term is known as online learning. On

Interactive telecommunication is the thirdline learning is structured learning activity that
major component of Distance Learning. Theltilizes technology with intranet/ internet-based
interaction among the participants in the proces$0ls and resources as the delivery method for
can be both synchronous and asynchronoulstruction, — research,  assessment,  and
Asynchronous interaction refers to the type ofOmmunication.

communication among the learners and the e- This type of learning makes use of various
teacher where each participant actually choos&geb-based materials, multimedia contents,
channels of this kind of interaction are forums, etaporatories, computer-based testing and similar.
mail, exchange of documents, text message®nline learning is a term used to describe distance

Synchronous interaction, on the other hand, refegy correspondence courses that are offered over the
to real-time, simultaneous communication betweefhternet.

the learners and the teacher. Synchronous ) o )
communication may take on the form of chat- ©Online learning is described by most authors as

forums, use of technical support (Web camera€icCess to learning experiences via the use of some

microphones,  phones), video-conferencing{eCh”_O'OQY- Benson and Conrad, identify online
communication. earning as a more recent version of distance

. . _ ~learning which improves access to educational

The final determinant of Distance Learningppportunities for learners described as both
accordmg to the above definition is the internontraditional and disenfranchised [1], [3].
connection of tutors, students and mate”a|5Furthermore, Hiltz and Turoff make a clear
effected by the means of the learning mediumstatement that online learning is a newer version
[16] or, and improved version of distance learning.
B. E — learning ( Electronic Learning) "Online learning is a new social process that is
beginning to act as a complete substitute for both

Electronic Learning, also referred to as < distance learning and the traditional face-to-face

Learning is defined as any use of information-

communication technologies in the process o(.:laSS [5]-
teaching/ learning, to the purpose of encouraging . INFRASTRUCTURE OF AN ONLINE
and/ or improving the process as such. E-learning LEARNING SYSTEM

includes numerous types of media that deliver texi,

L . : . . Online learning is primarily a human activity.
audio, images, animation, and streaming vide 9 P y ty

%he role of the technology is reduced to support

and includes  technology applications and, .~ oopiched principles, not the other way
processes such as audio or video tape, satellite Ty~ ",

CD-ROM, and computer-based learning, as well as Davi
. . avis, A.

local intranet/extranet and web-based learning. E-

learning can occur in or out of the classroom. It According to Davis [4], each online learning
can be self-paced, asynchronous learning or mgyoject assumes that a certain school, faculty or
be instructor-led, synchronous learning. E-learningnstitution will have a mission, as well as certain
is suited to distance learning and flexible leagnin objectives and values that must be taken into
but it can also be used in conjunction with face-toconsideration when planning and designing an
face teaching, in which case the term blendewtleal environment for online learning. Online
learning is commonly used. learning environment is a complex system,
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comprising a series of organizational, e Communication infrastructure — enables
administrative, instructional and technological transfer of information among users[4]

components.
P In order to enable the users to make use of

An online learning system is made of a certairvarious online learning tools, it is necessary to
number of different modules. Each module of a&ecure pre-conditions in the form of hardware,
system functions as a separate unit, independent @mmunication technologies and software.
other modules. However, it is only when the :
modules are used as inter-connected unities th'g‘t Hardwgre Requirements _
they create the whole environment of the given A basic hardware platform of an e-Learning
online learning system. It can therefore beSystem includes:
concluded that modularity is a key component of ¢ E-Learning server

an online learning system « Processor: Processor dictates how fast your
The following modules can be perceived as the computer can perform particular functions.

basic modu'es in an e_Learning System: Most courses I‘eqUII’e a Pentium processor

Infrastructural module (hardware, software and that operates at 300 MHz or higher.

communication infrastructure for online learning) * Memory: In order to store information on
computer, including files and software
programs, you will need to have a good
amount of available memory. Most courses
recommend at least 128 MB of RAM
memory (random access memory).

e Disk Drive: CD-ROM, DVD, or floppy
disk drives are necessary in order to

* Module of e-Learning tools (specific tools,
mechanisms, services, media and software
that are used in the development and
presentation of an online learning
environment)

* Module for administration (administrative

J_ObSI f[e[[ated dto develoi)mefnt, download course materials and save
implementation and management of a information.
system)

Modem: A good internet connection is very
important for an online course. A modem
with a baud rate of at least 56 K (baud rate
measures the amount of information
processed per second) is usually the
minimum requirement for connecting to the
internet.

e Sound Card and Speakers in order to hear
sound clips on audio and video files

* Printer for printing out course materials

* Module of instructional interface (
incorporation of teaching material in e-
Learning environment, together with
methods and procedures that secure
effective interaction between the e-
Learning environment and the learner)

e Quality-assurance module ( securing
continual evaluation and quality control of
e-Learning environment ) [7]

Within the published standards for online Multimedia classrooms
learning, the_IMSGlobal learning Consortium, . : : L
defines the logical architecture of an online Mult!med!adevu_zes (audio, video)
learning system. According to the IMS * Multimediaterminals [6]
standardization, the architecture of an onlines. Software Requirements
learning system is made of the following

Software requirements can vary greatly from
components:

course to course. Basic software for any online
« Users — (students, administrators, teachergourse includes:

* User Agent — users access certain online « Operating System ( Windows 95, 98, NT,

earning services by the means of a User 2000, or XP. If you are using Macintosh,

Agent you will need System 8.1 or higher).
 Tools - enable access to various services « Word Processor (Microsoft Office (Word,

contained in the system Excel, PowerPoint, Publisher, Access) For
«  E-Learning Services word processing and data analysis projects,

you'll need programs that can create text

» Digital Repositories (store e-Learning documents and spreadsheets

contents)
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+ Email Account, Skype account for participants, methods of evaluation and
collaborative work instructions

e Plug-Ins: Plug-ins are bits of software that ¢ notices conveying important information
allow you to see, hear, or manipulate an . modules for registration and monitoring of
image (Flash, QuickTime, Windows Media students
Player, Real Player, etc.) Some version of a
media player or flash player is necessary
for streaming videos. And Adobe Reader is
necessary for opening PDF files.

basic learning material, that can be
presented in a variety of forms (text,
audio/video material and similar)

additional resources, including additional

»  Software testing and evaluation tools material and links to external contents

« An important element of the software
platform for e-Learning is the Web server, * tests used for assessment and self-

which  supports the communication assessment
between the user and the LMS system, by « electronic communication based on e-mails
the means of a suitable Internet browser and chat rooms [7]

C. Learning Management Systems Bailey (1993) presents the following general

LCMS (Learning content management System?haracterlstlcs for an LMS in education:

is a vital component in many e-Learning « instructional objectives are tied to
implementations. It is more precisely defined as a individual lessons:

software used by teachers for creating and posting
learning contents, where all the participants are
assigned respective roles in implementing various _
forms of synchronous and asynchronous learning. * courseware extends several grade levels in
lts users access it via the Internet, using the a consistent manner;

classical-type web-reader. * a management system collects the results

An example of a LCMS with an open code can of student performance;
be found in the ‘Moodle’ , while the best known ¢ lessons are provided based on the
commercial solution is probably the ‘Black individual student’s learning progress [17].
Board'. It is important to portrait that the concept of
On the other side, there are the LmsLnline learning as such can adopt its full meaning

(Learning Management Systems), whose primar nly if qe.r'.[ain pre-define'd stan'dards are applied [
function is to control the activities containedtn€ definition of e-Learning objects and objects of

within a single course. Most of the modern€Xchange of various e-Learning systems. The

LCMSs integrates the qualities contained in LMSs?XCh"’lnge of contents of study courses and'other

so that the classification is a fluid offé. ;tructural elgments of these courses are subject to
implementation of the SCORM standards

A Learning Management System (LMS) is a(Sharable Content Object Reference Model).
software application for the administration,Sharable Content Object Reference Model
documentation, tracking, reporting and delivery o{SCORM) is a collection of standards and
e-learning education courses or training programsspecifications for web-based e-learning. SCORM
An LMS is the infrastructure that delivers andijs g specification of the Advanced Distributed
manages instructional content, identifies andearning (ADL) Initiative, which comes out of the

assesses individual and organizational learning @ffice of the United States Secretary of Defense.

training goals, tracks the progress towards meeting sCo lation b h
those goals, and collects and presents data for RM represents a correlation between the

supervising the learning process of organization a}tandards and acts as a defining element for the
a whole. [17] Classical L(C)MS systems are evelopment of th(aT e-Learning contents and the
mainly made of the following elements: software. Namely, in order for a content created

within a L(C)MS to be exported to another
* course contents L(C)MS, it is necessary that both of the systems
« administrative  information, including Support certain standards.

timetable, detailed requirements for course

 lessons are incorporated into the
standardized curriculum;

IV. CONCLUSION
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The paper focuses on defining the basidS
concepts of modern learning systems. The main
objective is to emphasize the difference between
distance learning, online learning and e — learning
terms as well as to point out the mainl’
characteristics of each of these concepts. In era o
information expansion and communicationg
technologies and their use in education it is
extremely important to make teachers aware of thél
basic terms as well as basic concepts of distan
learning systems. Introduction of the system
infrastructure presents the starting point for all
those whose work has contributed to thd'!
development of future education. To this end, the
second part of the paper focuses on defining arjek]
understanding the online learning system
infrastructure as well as Learning Content an(fi13
Learning Management systems as a essential part
of e learning systems.
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Abstract - Today, e-learning is not within the domain of e Individual approach to pupils and
science fiction, but has affected all aspe(_:ts of echtion, in acceptance of different Iearning styles;
non-formal and formal. Tools for e-learning are thefocus ) o
of the general population and is an area that is naidly » Dbetter interactivity teachers and students;
changing and progressing. There is no universal tbo o« i : : :
which does the job perfectly. Each has its good anbad mcre_asl_ng the qua.l"ty of FeaCherg and the
sides and often used more for the same job. possibility of adopting curriculum;

* inclusion of students with different

I.  INTRODUCTION profiles;

E-learning is a very broad term under which the * Simple training or retraining;
means and methods of learning techniques use ¢ simple organization of lectures by world
computers and the Internet [1]. Its development experts using video conferencing.
started in 1840 and is linked to the master Isaaghe disadvantages are as follows [2]:
Pitman. He mailed his students passages from the _
Bible that were supposed to sign. Students finished * There are areas that cannot be studied only

their work and sent the passages back to their  e€lectronically.

master for evaluation. Pitman established the first « There is still adequate "electronic

recognized form of distance learning by the way textbook" that would meet students' needs
how he communicated with his students with different types of materials necessary

With technological development, there were for specific topics.

new opportunities for distance learning such as: * There is a loss of human contact, body
educational programs on radio, teaching television, language, the occurrence of
the use of satellites and cable television. For fas misunderstanding.
data transfer educational multimedia materials « [ ack of oral examinations is noticed.
were used remotely. A common feature of all these | bl d by insufficient k led
systems is that they were one-way and Problems caused by insuflicient knowledge
asynchronous. Students listen to or watch of technology to implement e-leaming,
educational courses, but there was no way to ask * Abandonment of learning after a certain
the teacher any questions or to exchange views  time appears - the problem of maintaining
with students on the other side of the world who at interest in the topic.
the same time follow the same classes. This E-learning is not a replacement for the existing
situation has been changed by the system of vidanodels and forms of learning, but it is certainly
conferencing. At that time the system was verymportant in an environment of limited resources,
expensive and available to close circles. when participants of the educational process are
away or when there is a goal to work in a
ultimedia and dynamic information environment.
glor example, promote information literacy and
ractice the use of modern information media [3].
rofessional education recommended e-learning as

With the advent of low-cost personal
computers, the learning materials, tutorials carr
audio, video and film clips, and interactive
educational materials and tests knowledge an
skills. The advent of the Internet and the abildgy oo e LI
share these facilities around the world have cdeatéef\am'.n.g in situations where access to learning is
opportunities to multimedia educational content.Slmpllfled and turned to the person who 'teaches
Learning with the help of computers was named ee_md th.e one vyho conveys knowledge. 'T‘ this sense,
learning. there is no difference between e-learning and any

other learning. We expect that further development

E-learning has shown many advantages ovesf media as a learning environment and the use of
the traditional method of learning [2] modern  technological innovations  impart

information and multimedia content. E-learning as
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a primarily distance learning will be increasingly  Due to the fact e-learning has beeing becoming

used important the question of how to make a selection

of the best tools is arousen. First you should know
Il TOOLS FOR ELEARNING that there is no best tool. You cannot select & too

According to the definitiontools for e-learning  for learning and expect it to fulfill all the

are all tools that allow you to make or deliver anyequirements and that everything to work perfectly

content for yourself and for others. They bringand flawlessly.

many advantages in comparison to conventional

doctrine, some of them are: Today there are over 150 manufacturers of

software. A large number of companies and

» flexibility in time and place of attendance —institutions, as well as experts select the most

students can review the lectures whenever guitable software by comparing the features and
suits them, and for geographically distantfunctions of the software with each other. Thus, th
students it is not a problem for successfutonclusion is that the most worth thing is money.
participation in the classes, Before you even start looking for your future e-

. interactivity in the classroom — teacher'€arning platform, you need detailed knowledge of

cannot devote equal attention to allthe needs and requirements of your organization. It

students, there are many modes ofnust not be discouraged by the fact that almost no

interaction among participants, such as chaf00Is for e-learning will completely satisfy all yo
forums, email, simulations, etc. needs.

« individual approach — some students learn On the other hand, custom made software that is
faster, some slower and students progress &tlly able to meet your needs can cost a lot. Its
different rates; the teacher pays attention t¢roduction may last for a long time. The solution t
all the students individually as much as theythese problems, many people see in the Open
need to catch up with the more advancedource software solutions. The Open Source

students. software is an open source software that offees fre
However, there are some disadvantages of gaff under the GNU/GPL license. A large number
learning: of software can be copied, modify source code as
« isolation — there is no direct contactY°Y wish provided that you have to change the

code to make available and the rest of the Open

) ) ) Source community under the same conditions
. fear of fz_aulure —_there is a growing progressynder which you use the code above.
information environment,

between teacher-student,

. low motivation — which in my opinion is ... For us, the key issue is that the tpql is equipped
. : ) : with the letters of our alphabet and if it is pbssi
the biggest minus of this type of learning, to localize - translated into Serbian. If the tdoks
Many people are surprised why we have a verjot have this support, it can become a great
wide range of tools for e-learning. There areproblem after a while. It is a good idea from the
several different classifications of the mOStstart to choose tools that Support the input of our

important being [4]: characters. In such a case it is a very good to
1. Free tools estimate the correspondence to a tool that is
Moodle - www.moodle.org needed. Most free software has full support for the
ATutor - www.atutor.ca Serbian alphabet characters.
Claroline - www.claroline.org Localization can become a great problem if the
Dokeos - www.dokeos.com manufacturer is not predicted in advance. Part of

the commercial tools supplied in the form of the
finished program does not allow any changes in the
text, which will be printed by both students and

2. Commercial tools
ANGEL _Learning

www.angellearning.comB teachers. There can be such problems with free
lackboard - www.blackboard.com programs, when it many of the source code to be
eCollege — www.eCollege.com localized may be necessary to change.

WeDbCT - was withdrawn from the use of If you cannot be fully customized with a tool
the 2011 for learning the language area, then there is a

possibility that students and teachers away from
each other might not govern foreign language well.
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The goal of e-learning is to facilitate the absiampt This does not mean that the free tools will not
of the curriculum, and not to impose the need fcbe able to do anything without programming
mastering additional skills - how to use it. intervention. Moodle will allow you to enter easily
the content you want and show it to your students.
A. Free tool — Moodle Beside displaying learning material there are

discussion groups and knowledge tests. It has the
support of two databases: MySQL and

, , PostgreSQL. It also has support for many

T ) 7% -

| IJQQ\CJJ\@) languages, and there is a localization into Serbian
This system is designed on the base of clear
pedagogical principles to help teachers to create

Moodle (Modular Object-Oriented Dynamic more easily effective virtual communities.

Learning Environmentjs a software package for  \inodle provides teachers a full computational
producing Internet-based courses and web site#t[l§. g, pnort for the organization and implementation of

an online application, which is installed on &g jine courses. Some of the important features of
server and is accessed from any computer in tth\1oodle are [6]:

network via a web browser.
» development of a large number of courses

on a single system in a variety of forms,
» planning courses - schedule, calendar,

Moodle has quickly become one of the most
popular free and open source systems, which
brought together a community of over 100,000
registered users who speak over 70 languages and* management of user roles and user groups

come from more than 150 countries. Once a year in courses,
in the UK are organized days Moodle users (with . \ork with existing files and educational
accompanying conference workshops). Support for facilities,

professionals in the field of education who wish to development of different tvoes of on-line
use this system is organized through a forum on tests P yp

the website of Moodle. The creator of this program '

is Dugijamas Martin from Australia, but the list of ¢ monitor all user activity,

those who contributed to the development of this e numerous tools for communication and

The system grows every day. The Open collaboration,
University in the UK developed the first course in * create a vocabulary of technical terms,
computer-mediated communication in 1988. A . gystem Management - backup, statistics,
decision was made in the year 2005 to use Moodle approaches
as an environment for electronic acquirement . . .
remotely. The use of this software has started at * a comprehensive system of assistance in

our universities through a variety of initiativesda exporting classes. o
projects. One of the great features of Moodle is its

_ ) extensibility. There is a huge variety of actistie

Moodle is not only free, but it also supports thepat can be added in the form of so-called Moodle.
Open Source philosophy, so that with it anyongaqyle. with the addition of modules the creation
can get the source code. The websites mathematical formulas or easier demanding
http://www.moodle.org/ offers direct links to the |gggons in chemistry from the module that allows
online demo version and a version fOryining of chemical formulas. There are modules
downloading. The advantage of this tool and the, ¢ enaple the delivery of tests on students' kobi
open source philosophy will see most people Whpones, inserting flash files, creating multiple

want to adjust the tool to their needs. AIthOUg"bopies of courses and many others. Each module
this tool may not provide all the features as theif;|| pe additionally installed.

commercial rivals, its open access allows you to

customize all your needs. However, for that, you In addition to scalability, the most important
need a |arge amount of programming know|edg§‘ling about Moodle is its pOSSIbIlIty of localizai

as each change means changing the source cotfe.different languages. It provides the interface
Therefore, such a solution would not be advisoryvailable in 65 languages and used in more than
for users who are not skilled programmers analo countries. Currently translation into the
who have limited experience in industry.
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Serbian language is available in both cases (icyrill facilitate the management and use of the content
and latin). [9]:

If you just want to see if you can use e-learngg
as a help in the classroom, make sure you selecobn

* Content Management:
The objective is to provide efficient and

these tools. If it can help you, you can alwaysfopthe effective creation, setting filed content;

commercial solutions are very expensive. - authorization content - a tool to edit the
content with rich user interface;

B. Commercial tool — Blackboard - customizing content - content activation

when needed;
- teaching unit - connecting lessons and
control navigation through the lessons.

e Communication:
- asynchronous communication -
connecting
- content from different forums, the topic
of the whole;
synchronous communication - virtual
classrooms, synchronous interaction via

Blackboardunlike the previous tool is an open
source solution [7]. It is a commercial LMS, which

is sold in its two variants. Vista Campus and the chat:
solution, such as their names imply a solution for - group work - each group can have their
smaller schools and universities all over. own space for data exchange, virtual
Blackboard Building Blocks can be used to add classroom, group e-mail which allows easy
new functionality. de messages sent within the group.

The Blackboard is considered one of the most « Assessment and Reporting:
LMS's tools, which have been accepted and it - professors can automate the process of
made a lot of educational material many to world- evaluating and presenting results, or create
renowned universities. It appeared on the market students’ own database of questions.

after the company was founded Blackboard in More than 1,500 educational institutions of

1997. To gain insight into the complexity of higher education in the world use these software
activities it should be noted that the companyraft ackages and services according to the latest data
five years had about 400 experts and consultar?ﬁ%ense_ Considering the price of the service
who were involved in education, hardwareytilizing the software package more institutions op
components, creating teaching materials, softwam@r free software. If you compare the functionality
development, and the like. of Blackboard and Moodle LMSa commercial, you
Fee that Moodle in the field of content creation,
evaluation discussions, review of assignments of
eer and self-assessment has a significant
several reasons why you should choose gdvantage, since Blackboard does not have the

commercial tool, but the most important is thatgnctionality. Finally, the reasons for Moodle are
unlike the free, the standards for data exchamge. Ls foliows [10]:

addition, manufacturers of commercial tools often
can provide better support and faster answer to ¢ free,

your question 'how do ... "as opposed to free based « it is not difficult to install it,
on voluntary support.

Large commercial tools such as Blackboar
typically justify their commerciality [8]. There ar

» adaptive,
With a good customer support commercial . gagy,

tools offer opportunities for free now but not yret

a position to offer: a private space and setting, a *

better asynchronous and synchronous ¢ confirmed,

communication, internal e-mail, use the calendar, « content and visually well-connected.

select the interface, the more opportunities to However, if you decide to purchase a

check the knowledge, support for audio and videq,mmercial program  as Blackboard, we
more information on the participation of studentsyecommend that you first good consider your needs
support for content sharing. ... and the resources that are available to such tools.

The focus of Blackboard is on three key area%”a”y commercial tools have a very high amount
of the platform includes a variety of tools and'©’ @ license, and most of the licenses must be

popular,
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renewed every year. These high costs could affeinternet can learn from teachers who are on the
very easily the decision on the use of this categoiother side of the world. Opportunities to learn and
of tools. adapt to the needs of an individual predisposed

. CONCLUSION acted unlimited.

Modern teaching only with a book or only with ~ Reality 'has shown that many of the
the speakers is difficult to imagine. It is so heod expectations of e-learning have been overstated.

imagine distance learning without the use of tool Although the introduction of e-learning, especially
for e-learning. They will operate a clearern @ college education, many educational
presentation of the material, another way olinstitutions will have a good economic opportunity

systematization of knowledge, but also as a placfor some of the legal obligation, the possibiliyat
for communication. This does not mean that the s type of learning provides an under-utilized.

will completely replace communication with

"human being". These tools depend on the teacher.
Lecturer who is not interested in the classicafrfor [1]
of teaching will probably make any additional

changes and will no be interested even in g
learning tools. Besides working on the materials,
the media, the method of presentation, adapting to
a new way of working, teacher using e-learningg
tools can improve significantly the quality of

teaching and the results of his work with students'[4]

A variety of ideas and the possibility of rapid
exchange and distribution through the Internet
have improved significantly the quality of g
educational material, interest in the use of new
individualization of the learning process. There ig€!
opportunity to display and design educational
materials adapted for students with special needs)
For example, use print very large letters on thé¢s]
screen to visually impaired students or
broadcasting sound through PC speakers aqgj
carries read text instead of printing the text.
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Abstract — Foreign direct investment i.e. its impaton the
overall education system (in Montenegro/our country has
gradually changed over time. In particular, foreign
investment has brought in new ways of management,
organization and insight into employees’ charactestics.
The subject form of investment has grown in its
importance in comparison to other forms of internatonal
capital flows, and as a result its share of world utput
increased. Educational model is influenced by an
enormous force of foreign investment and therefore
traditional learning has developed in a more populaform
widely known as E-learning. Besides this, the
communication within and outside a foreign organiztion,
especially in West European countries, is now carrieout
electronically. Bearing this in mind, electronic larning i.e.
E-learning has become a necessity worldwide and faga
investment has a significant contribution in its moe rapid
development. Learning process is now, in general, more
efficient process and its modernization is evidentThe
enclosed study shows how much influence foreign
investment partakes in educational methods and howhe
modern communication and information technology are
developing with this new expansion.

l. INTRODUCTION

pursued other policies to attract investment. They
have addressed the issue of how best to pursue
domestic policies to maximize the benefits of
foreign presence in the domestic economy. There
for the learning in schools is set on higher lakel
order to increase the level of studying and working
in foreign companies. The overall benefits of FDI
for developing country economies are well
documented. Given the appropriate host-country
policies and a basic level of development, a
preponderance of studies shows that FDI triggers
technology spillovers, assists human capital
formation, contributes to international trade
integration, helps create a more competitive
business environment and enhances enterprise
development.

Moreover, beyond the strictly economic
benefits, FDI may help improve environmental
and social conditions in the host country by, for
example, transferring “cleaner” technologies and
leading to more socially responsible corporate

Foreign direct investment (FDI) is an integralpolicies.

part of an open and effective

economic system and a major catalyst

and the international

international
to I.
development. Yet, the benefits of FDI do not
accrue automatically and evenly across countries, Foreign direct investment (FDI)
sectors and local communities. National policie$n estment into production or business

DEFINITION OF FOREIGN DIRECT
INVESTMENTS

is a direct
in a

investment  architeCture.o ntry by a company in another country, either

matter for attracting FDI to a larger number Ofby buying a company in the target country or by

developing countries and for reaping the full
benefits of FDI for development. The challengegy, ot country. Foreign direct

expanding operations of an existing business in
investment is in

primarily address host countries, which need tQonirast toportfolio investmentthat is a passive

establish a transparent,

broad and effectivg,estment in the securities of another country

enabling policy environment for investment and tQ,ch astocksandbonds
build the human and institutional capacities to

implement them.

The outward survey for 1950 ( U.S.
Department of Commerce, 1953) provided a more

Developing countries, emerging economies andqcise definition, covering four categories of FDI

countries in transition have come increasingly t

see FDI as a source of economic development and 1. “Foreign corporations, the voting securities
modernization income growth and employment. of which were owned to the extent of 25%
Countries have liberalized their FDI regimes and or more by persons or groups of affiliated
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persons, ordinarily resident in the United Local firms are also impacted with the foreign
States.” investments. New firms are better in knowledge of

2. “Foreign corporations, the voting stock ofusing modern technologies and so local, firm has
which was publicly held within the United t0 follow those methods. With this impact,
States to an aggregate of 50 % or more, bigmployees have to learn using of modern
distributed among stockholders, so that ndeéchnology, new administration work, and new

investor, or group of affiliated investors, methods of working in a team.. Every
owned as much as 25 %.” development of foreign organization in a local

ountry it is an ignition for need of better
nowledge and better sense of modern work.
ountry, as it is, needs to follow modern ways of
egotiation and to develop better environment for
_ _ their employees. It is in purpose of better work of
4. "Foreign branches of United StateSiocq) firms and modernization process of learning.
corporations. Traditional learning therefor is changed by new
Foreign direct investment has many formsways of learning; this learning becomes E-
Broadly, foreign direct investment includeslearning.

"mergers and acquisitions, building new facilities, . . .
einvestng prfiscamed rom _overseag 1 76 B At | sioud e enphiasies
operations and intercompany loans" .In a narrow " . )
sense, foreign direct investment refers just t esponsmllltle_s for the creation of a more atingt
building new facilities. The numerical FDI figures usiness environment for th? Investors. Creation of
based on varied definitions are not easilysou.nd and competitive pusmess environment and
comparable. flexible Iat_)or market are just some of t_hg elements
for attracting FDI.In the table below it is shown
As a part of the national accounts of a countryiow FDI are groving from year to year; example
and in regard to the national income equatio2007 year .
Y=C+I+G+(X-M), | is investment plus foreign
investment, FDI is defined as the net inflows of
investment (inflow minus outflow) to acquire a
lasting management interest (10 percent or more Ching
voting stock) in an enterprise operating in ar Fance
economy other than that of the investor. FDI is the ;i rederstion

3. “Sole proprietorships, partnerships, or re
property (other than property held for the
personal use of the owner) held abroad b
residents of the United States.”

India

sum of equally capital, other long-term capitald an Ush
short-term capital as shown the balance o Canada
payments. FDI usually involves participation in Great Bitain
management, joint-venture, transfer of technolog opain

Belgium
Netherlands
Austria

and expertise. There are two types of FDI: inwari
and outward, resulting in aet FDI inflow
(positive or negative) and "stock of foreign direct
investment", which is the cumulative number for ¢
given period. Direct investment excludes
investment through purchase of shares. &DI  Source: World Investment Report 2008
one example of international factor movements.

0 20 40 60 80 100 120 140 160 180 200 220 240 260

Figure 1. FDI inflow in selected countries in B0ihd
2007,bill.dollars.

[ll. FOREIGN DIRECT INVESTMENT AND THE
DEVELOPING WORLD IV. FOREIGN DIRECT INVESTMENT

A recent meta-analysis of the effects of foreign DEVELOPMENT IN MONTENEGRO IN PAST YEARS
direct investment on local firms in developing and  Foreign direct investments are one of the most
transition  countries  suggests that foreignimportant drivers of economic development in
investment robustly increases local productivityMontenegro. Prior to 2005, Montenegro was not
growth. The Commitment to Development Indexan attractive destination for the foreign investors
ranks the "development-friendliness" of richhowever, from 2005, it became one of the most
country investment policies. attractive European destinations. In the past eupl

of years foreign investors have been interested in
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the sector of so called non exchangeable goodstraditionally deemed appropriate.The chief
real estate, banking, telecommunications, retabbusiness of traditional education is to transmiato
trade, which all have a very small impact on thenext generation those skills, facts, and standafrds
Montenegrin export (except the investment inmoral and social conduct that adults deem to be
tourism). From the development perspective, mostecessary for the next generation's material and
important are the investments that are encouragirspcial success. As beneficiaries of this scheme,
growth of productivity and technology, which arewhich educational progressivism John Dewey
still small in Montenegro. With this influence of described as being "imposed from above and from
technology, local people has to be trained andutside", the students are expected to docilely and
learned better so they can work in thosebediently receive and believe these fixed
companies with foreign signature. answers. Teachers are the instruments by which
fthis knowledge is communicated and these
tandards of behavior are enforced .Historically,
e primary educational technique of traditional
education was simple oral recitation. In a typical
‘approach, students sat quietly at their places and
) : . flistened to one student after another recite his or
dlfferept Ieye] of GDP and different size of th.eher lesson, until each had been called upon. The
countries, it is better to use some of the relat'v?eacher's primary activity was assigning and

indicators, such as inflow of FDI per capita, O.rlistening to these recitations; students studiedi an

tshargt_of F_Dltr:n theth'EP in selected economies 'themorized the assignments at home. A test or oral
ransition in the past three years. examination might be given at the end of a unit,

Montenegro has recorded a very high inflow o
FDI in the past couple of years.(Picture 2). Sinc
the comparison of absolute amounts of FDI
inflows can lead to the wrong conclusions
considering a different number of inhabitants

FDI country of origin

Inflow in mill. Euro

Russian Federation

Hungary

Great Britain

Switzerland

Cyprus

and the process, which was called "assignment-
study-recitation-test”, was repeated .Possessang th
opportunity to gain knowledge anywhere says that
all people should take advantage of the educational
programs and institutions that are made for us. The
reason for that statement is that there is another

Austria 1992
Slovenia 153
Germany naz
Serbia® no3
USA 77l
Total 10 countries 1984.6

option for learning besides the traditional
classroom. Distance learning, online learning is a
new popular way to attend school and receive a
college education or degree in the comfort of one’s
own home. This paper will further look into the
world of online learning with insight on feedback
about the experience and its’ benefits and flaws
within it system. With the advances in technology,
V. FROMTRADITIONAL TO ELECTRONIC some believe that online learning does not
LEARNING compensate for what one can gain from traditional
During the past ten years the Internet hagarning. Therefore, the aspects of traditional
changed the practice of teaching and learning. Thearning versus online learning will be analyzed
impact of FDI influenced the old methods ofthroughout the paper. Distance learning does not
learning to transform into electronic way. Thecompensate for what one can gain from traditional
computers are now the first tool of communicationearning. These days in time, there is another
in the professional world. The difference betweemption to learning than besides the traditional way
classical learning and electronic learning (E -of learning in classrooms. Distance learning is the
learning) is in the level of education andother option for learning and a student can have an
willingness of persons to learn forward. Classicainstructor or teacher, but it is not the same as
teachings contain interaction between the studemiaditional learning. Distance learning may also be
and the teacher, and in E-learning you hav@nown as online learning. The definition of
interaction between more than two persons (theglistance learning is courses in the home; education
are all connected through computer onlingor students working at home, with little or no
learning). Traditional education, also known aSace-to- face contact with teachers and with
back-to-basic,  conventional  education  ormaterial provided remotely, e.g. by e-mail,
customary education, refers to long-establishegklevision, or correspondence. With distance
customs found in schools that society hasearning, courses can be taught entirely or partly

Figure 2. Ten biggest foreign investors countnieslontenegro
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online making use of a variety of technological VI. ADVANTAGES AND DISADVANTAGES OF E
elements. There are three types of distance LEARNING
education models, synchronous, asynchronous,

VUEl Teaching and learning in traditional schools,
and the combination of both.

from kindergarten to graduate school benefit from

We have entered an era in which childrendigital technology that enables new pedagogical
teens, adults are exposed to digital technologynethods and allows easy access to vast quantities
This rapidly evolving information technology hasof educational content. Examples of changes that
become a driving force of great change in alFapitalize this potential include:
social  institutions.  Digital  technology * A planned online network for high school
revolutionizes many of the ways we receive andistory teachers, allowing them to share advice
use information every day. The advent of digitand classroom resources,;
technology touches almost every aspect of modern Classroom teaching enhanced with new media
life and it has transformed the means ofuch as PowerPoint slides or video and audio clips
communication immensely. Perhaps no area holdécluding the use of DVD clips in film studies
more potential for such transformation tharclasses).
education. Digital technology makes informative “ &
content easier to find, to access, to manipulate an &y -
remix, and to disseminate. All of these steps are . v
central to teaching, scholarship, and study. -

Together, they constitute a dynamic process o o "
digital learning. )

Indeed, one of the most exciting features of .ﬁﬁ : . _ ; “‘ﬂ{_
digital technology is its capacity to permeate " 3 |
society unrestricted by the walls of a school @ th / [
formal roles of teachers and students
new technology allows everyone to become Figure 3. http:/blog.commlabindia.com/elearning/adoption-of-
teachers and students creating digital learning elearning
tools, disseminating them broadly through the _
internet, and learning from digital content There are many advantages of online and
promulgated by others. A traditional organizationcOmputer-based learning when compared to
can be defined as a formaL common, and pyramid[adltlonal face-to-face courses and lectures :
like organization where one person at the top is in * Class work can be scheduled around work
charge of all functional areas with subordinates  and family
handling all the other sub-functions. It is . Redyuces travel time and travel costs for off-
hierarchical where the higher levels have complete  campys students
control over all the levels below, have greater _
superiority and domination, and the chain of * Students may have the option to select

command goes from the top to the bottom. learning materials that meets their level of
knowledge and interest

With the present of distance learning and

modern technology, these organizations tend to ° Students can study anywhere they have
change. Now, the computer is the main tool of access to a computer and Internet connection

communication. Many local companies are e« Self-paced learning modules allow students
sending their employees to foreign country to learn to work at their own pace

new ways of working and to develop their own
knowledge. But with the possibility of online
learning it is also easier to train a person asd al
to get it know the new ways of work.
Modernization of companies is influencing the
modernization of learning such as a person has to * Instructors and students both report

- Flexibility to join discussions in the
bulletin board threaded discussion areas at
any hour, or visit with classmates and
instructors remotely in chat rooms -

develop their possibilities in work. eLearning fosters more interaction among
students and instructors than in large lecture
courses
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e E Learning can accommodate different
learning styles and facilitate learning
through a variety of activities

» Develops knowledge of the Internet and
computers skills that will help learners
throughout their lives and careers

» Successfully completing online or computer-
based courses builds self-knowledge and

self-confidence and encourages students to

take responsibility for their learning
« Learners can test out of or skim over

materials already mastered and concentrate «

efforts in mastering areas containing new
information and/or skills

Disadvantages of online or computer-based
learning are defined as follow:

* Learners with low motivation or bad study
habits may fall behind

« Without the routine structures of a traditional
class, students may get lost or confused
about course activities and deadlines

e Students may feel isolated from the

instructor and classmates

» Instructor may not always be available when
students are studying or need help

e Slow Internet connections or older
computers may make accessing course
materials frustrating

» Managing computer files and online learning
software can sometimes seem complex for
students with beginner-level computer skills

+ Hands-on or lab work is difficult to simulate
in a virtual classroom

Since nowadays a big effect on learning have
foreign direct investment, E-learning advantages
and disadvantages are defined through companie
view.

From the company's point of view these are:
Advantages:

e "Mass" of

learners)

training (unlimited number

e Customization and adjustment of training
courses to predefined skills and teaching
goals

* Low logistical constraints (no room
booking, employee travel, accommodation,
etc.)

* Precise course reporting and automated
results analysis thanks to tracking

* Durable and updatable teaching materials

- Disadvantages :
Companies sometimes ill-informed and
hesitant with respect to new technologies

« No control over motivation, involvement
and course management by learners

¢ |nvestment hardware and

software

in computer

e e-learning content occasionally difficult to
design for training in highly specific fields
(to be checked)

* Change management to implement within
the training department.
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VIl. CONCLUSION
Technology has revolutionized business; now it

must revolutionize learning.

* Savings relative to classroom-based training
indirect costs (travel, accommodation, etc.)

than

In the 21st century, people have to learn more
ever before. Especially for global

» Flexibility and adaptability according to organizations, live classroom-based training is

learner availability (time, location)

becoming too costly and cumbersome. Even if

employees had the time to attend all the courses
and seminars and to read all the books and reports
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they should to remain up-to-date in their area oliocations easily and conveniently. Employees can
work, the cost of such learning would bethen access training when it is convenient for
prohibitive. The need to transform howthem, at home or in the office.

organizations learn points to a more modern,

efficient, and flexible alternative: eLearning. The REFERENCES

mission of corporate eLearning is to supply thy www.oecd.org/investment/investmentfordevelopment/
workforce with an up-to-date and cost-effectivez] www.cb-mn.org

program that yields motivated, skilled, and loyal3] www.studymode.comwww.dso.iastate.edu

knowledge workers. [4] www.elearningeuropa.info/fr/article

. . [5] http://Eyine.Articles.com
The Internet can offer the logical solution for aj)  www.wikipedija.com

company's education and training objectivesz] Jack E. Bowsher , "Revolutionizing Workforce Pemfance: A

Approximately 80% of the professional workforce  Systems Approach to Mastery,” 1998;

already uses computers on the jOb. Technic&}! D- Peoples, Presentations Plus, 1992; Training lagal1998.

obstacles, such as access, standards, infrasHuctd‘li]O] Sreg _KeA"’“ST'e_yi(IA ?;'.dte 0 Og'dne Efucat'o,\j ’ 199:;35 N
- . . . ennis A. lrinkle, Istance ucation: a Means na, No

and bandW|dthv will not be an |S§ue in a few Year * More, No Less," The Chronicle of Higher Educati®®99;

The grOWth of the World Wide Web_, high- [11] Colin McCormack and David Jones, "Building a Welsdzh

capacity corporate networks, and high-speed Education System,” 1997.

desktop computers will make learning available tdl2] Tubic,T.(2004)Leaming  style as a  factor  of

accomplishment,Norma,2004.

people 24 hours a day, seven days a week around

the globe. This will enable businesses to distabut

training and critical information to multiple
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FACEBOOK IN DESIGN TECHNOLOGY
AND INFORMATION

J. Kuzmic

University of Novi Sad, Technical Faculty “MihajRupin” Zrenjanin, Republic of Serbia
cupkacupkic@yahoo.com

Abstract - In the world of information and technology, our With the use of Facebook, and other social
needs and attitudes are changing radically. In ordeto networks, everything gets another dimension. It

answer to the needs of modern society, there is @ed to . .
work continually on personal training. Working on accomplishes  better communication between

ourselves we give young generation a good model of PUpils and teachers, preparation for class is also

behavior. Because of that, people working in educan  better, and improved evaluation of pupils.

sector must listen to their needs and interests andased .

on that information obtained, adjust their style of Facebook can become ideal platform for

teaching. obtaining new knowledge. Teacher is capable to
present its work in much faster way and also

This papers presents the role and importance of theocial pupils their work and projects. Different quizzes

network Facebook, its influence on young generatioand

how to spend valuable time on the net. can awaken among pupils interests to participate
actively, in this competition or to give their
. INTRODUCTION comments about answers. Through Facebook it is

The word social network relates to onlinePossible to increase the use of other web pages tha

communities, whose outcome is connecting peopl@® appropriate for their age, it is possible to
of similar interests. Because of that, it is a goodlevelop research mind and be able to work
idea to include educational institutions in sodll independently.

“online” social communities. Facebook unable its users interaction and inter-
New “digital” generation of pupil demands COmMmunication through so-called wall, status

radically changes the approach to education. Thef@mments pictures and video clips, events, groups,
is a need to pay attention on specific need$Veb pages and chat. By the use of Faceebok it is
demands and new styles of studying. NewPOssible to increase the numerous styles and
generations of pupils express themselveia@rning where traditional way of teaching is
differently and also the way they exchange€Placed. The possibiliies of Facebook are
information. What is expressed is that they studjiumerous, it is just important to use them in right
easily together, and one from another, and theyay, [1].

develop the atmosphere of support for Traditional way of teaching where frontal style
improvement among group members. This type o5 dominant does not give much space for

learning is a consequence of interaction of socigeativity or for independence. So that can be
network. Educational institutions must developsplved introducing “online” activities.

ways of use of social networks and support such

way of learning. Teacher must accept the fact that Il.  FACEBOOK IN DTI TEACHING

pupil is the main component of a process and it is Having in mind the influence of Facebook on
needed to listen to their needs and interestgyoung generation it is good to use it in the
Traditional approach of teaching must be pukeducation in schools. If we make a good use of
away. Facebook pages, we can reduce the time that they

Many teachers highlight the interaction amongsP€nd on useless games and comments.
pupils and teachers as an important element in the As a teacher, | tend to modernize teaching
process of learning. process. Seeing the numerous log on pages, | have

Social networks are made up as services thdfade a secret group “DTI", where we have class

support interactions of its users. That fact makeBresentations, interesting information that are not
them suitable for educational system. included in text books. This group enables me to

have better communication with my pupils.
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Thanks to this group, | am able to show the
useful links, to inform pupils about various events
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This project is still at the beginning, but | hope
it will give positive results.

Pictures below show my contribution to
teaching, but its contribution to a teaching prsces
is condition dependent on many factors. In order to
contribute there is a need to get to know that
pupils are ready for this kind of teaching, to have
an internet, but also role of teachers is very
important or their capability to use computers and
innovations.
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that has access to Internet. Unfortunately, there i
an increase in the misuse of internet, stealing the
identity so it is important to give good advice to

“ Jelena Kuzmic

“ Poglecate o ” . ” .
hito:pwnew.cnt children and parents. We will make a mistake if
Eneraip fesvuda oko nas we assume that students use the internet with great
motivation.

“Study Hargittai (2008)” showed that great
number of students use the web applications partly
or not at all ( on contrary to the thought that all

¢ - students are almost dependant of web
g R s by applications), Hargittai and Hsieh,2010.) In that
‘"@' sense it is not a good idea to assume that
motivation, interests or affinity of students waé
“,p,, S— improved if technology of social networks is
B | ) Ererois Suncn,vetra vde.eena Kummic i included in any education context. Actually
RN various experts are against the trial of motivation
and engagement of students through simple
e introduction of the use of modern ways of
‘“ e technology of social media in the process of
education and practice (
Figure 5. Layout of the page Tapscott&Williams,2007:54)“,(Arsovic  Branka,
Social network- challenge and possibilities for

ﬂ Jelens Kazmié education, page7).
b e | 3 8 A 305 During one research, a twelve year old girl

FREL Downlcad

-

\ claimed that she can't wait to come back from
[Dounlood e school so she can chat with friends on Facebook.

n - G When they asked her what would happened if they
forbid her the use of Facebook. She answered that
she would be unhappy and would not know how to
R use free time. Also, she has answered that she
“ Otpormik... spends few hours on the Internet and that she has

sl (Y better communication with friends from school

= I III H = through Facebook. [2]

VD 3t Dot Iof Dot Mgt T pnre Tempre

Despite all these facts, Facebook and other
social networks can contribute the quality of
teaching. The use of Facebook leads to pupil to
become “active coproduce” of knowledge instead
of “passive consumer”. (Lee&McLoghlin,2010)
[2)/

b L Commet - ] IV. CONCLUSION

It is evident that social networks are one of
the most used examples of communication
I1l. DISADVANTAGES OF FACEBOOK technologies and they tend to become valuable

Facebook has its advantages but also ifE€SOUrces that will support e_ducaﬂonal work
disadvantages. Problems that we see today are ti@td better cooperation of pupils with teachers.
children sometimes do not know the differencé/Vith the right use in the process of teaching
between real and virtual life. Something that isve can create working atmosphere that
very important but neglected is fact that childrersupports students for intensive participation in
very often use social network for adults such ashe process of learning. Every little step we

important for both children and parents to realize

that all these web pages can be seen by anybody

Figure 6. Layout of the page
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Despite numerous discussions about sociél
network, number of teachers that consider thg,
possible importance and influence of social

network in education is in expansion. [4l
REFERENCES 5]
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CONTEMPORARY VIEW OF E-LEARNING
DESIGN AND IMPLEMENTATION

O. Moses Adedeji

Postgraduate School, Sikkim Manipal University,iégnd
oyinloye.mosesadedeji@smude.edu.in

Abstract - This article compares traditional teachirg with
e-learning, it gives an account how e-learning codl be
used as an instrument of educational development of
nation. Education is an essential factor that playsa key
role in evaluating socio and economic development @
country.

It is an area of IT that has not been fully utilized by
stakeholder in educational sector in sub Sahara Afta.

Benjamin Franklin said 'an investment into knowledge
always pays the best interest'. E-learning is essgally the

computer and network-enabled transfer of skills and
knowledge to the end user or student who are desigted
to receive instructional materials or guide on chan line
of subject. E-learning applications and processesélude
web-based learning, computer based learning, and ral

education benefits. Instructional tutor is adminisered via
the internet, intranet/extranet, audio or video tape. It can
be self-paced or instructor-led and include median the
form of text, image, animation, streaming video andchudio.
In some part of Africa, it is extremely difficult to
implement ICT for teaching process- educational medim

for instructional guide because it requires producs and
services supplied by a variety of vendors, leavingnd user
to connect to platform.

l. INTRODUCTION

E-learning comprises all forms of electronically
supported learning and traditional teaching. The
information and communication systems, whether
networked or not, serve as specific medium to
implement the e-learning process.

There has been a great rise in e-learning
through use of ICT at every level of education
sector.

Also it has helped some countries of the world
to educate their farmers for using the latest
technology in farming that have been used by
developed countries of the world. At same time, it
has made a positive impact in health by providing
web based instruction materials on health and
other related areas of ICT.E-learning projects in
enterprises, universities and schools have become
more widespread but in the retail market, sales
figures of courseware have slackened. Policy
makers have freed budgets for more internet
connections for all learners and to have them
connected in networks.

As an integral part of higher education,

This paper explores deployment and benefittnformation and Communication Technology
attached to e-learning against traditional learningiCT) has made positive inroads into learning and
methods that have been used by stakeholder in tle@ucation. This is evident in a number of studies
industries to design effective eLearning programindicating that integration of ICT can have positiv

that can transform education
countries

in sub Saharaffects on

learning outcomes (Diochon and
Cameron 2001; The Pew Internet & American Life
Project, 2002; SEUSISS Project, 2002; Saunders

The 2% century will continue to be marked by )
advances in computing and communicatiorfnd Klemmif 2003; SPOT PLUS, 2004)
hardware by the advance s in wireless broadband Learners and trainers have widely started to use
solutions, technology-based pedagogy, and usethe Internet for their own communication,
friendly integrated software systems. Thesénformation, practice and testing but how much of
advances impact the education processes namehe e-learning supply has found its way in a
the modalities and mechanism for e-learning angystematic application?
the emergence of virtualization of academic
campuses and delivery of academic programs in . . . )
the developing countries. This paper is a assively taklng-up, b.Ut the_re IS Some hampering.
extended software of the key technological an he ICT community itself is convinced of the

pragmatic methodologies for designing and.lsefulness :)f I(éT adnd S0 'f) tathmajorlt)ll( Ofd
implementing IT infrastructure, and an outlinegManagément and end-users, bu € work an

approach, for delivering e-learning content. study force at large apparently is not. E-learning

E-learning finds itself at the tipping point of
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has not yet delivered the promises made in its-learning. Open and Distance Learning
earlier years. institutions have seen the need of their students
e@‘articipate in education programmes through a
: S . ~well structured delivery of instructions. For
Into a next stage, beyond the initial image ofesilv developing countries, ICTs have the potential for

bullet. We call this evolution a transition fronnsfi increasing access to and improving the relevance
to second generation. We will first map out this g P 9

evolution and indicate some pitfalls. and q_uality of e_d_ucation. It thus represents a
potentially equalizing strategy for developing
From this comparison, we will derive the countries.
dimensions that are critical for making e-learning
more successful.

We argue, though, that e-learning has matur

[ICTs] greatly facilitate the acquisition and
absorption of knowledge, offering developing
I. BACKGROUND INFORMATION countries unprecedented opportunities to enhance

The internet and education are the two greagducatlonal systems, improve policy formulation

. . . . . and execution, and widen the range of
equalizers in life, leveling the playing field for opportunities for business and the poor. One of the

E?gglgéntcﬁgsgglfﬂzndﬂg countries WorldV\”degreatest hardships_enc_iured by the poor, a_md py

many others, who live in the poorest countries, is

Information and communication technologytheir sense of isolation. The new communications

helps to record, store, process, retrieve, transfeechnologies promise to reduce that sense of

and receive information. IT and ICT are dependerisolation, and to open access to knowledge in ways
on each other. IT may refer to the machine andnimaginable not long ago.

ICT to its products(Asnafi 2005).The concept of . . -
IT has been expanded to include electronic However, the reality of the Digital Divide—the

communications, and the use of term ICT reflect§2P between those who have access to and control
that("information  Technology"2008).IT  may of technology and those who do not—means that

implies one-way communication, while ICT the introduction and in;egration of ICTs at
implies interaction between the user and the daf?;{.ﬁerent levels and in various typeg of edgcaﬂon
(Zamani 2005). will be a most challenging undertaking. Fal!ure to
meet the challenge would mean a further widening
Developed countries in ICT/IT like India, of the knowledge gap and the deepening of
Malaysia, Turkey, Columbia are actively creatingexisting economic and social inequalities.
and using elLearning programs to accelerate the
use of information and communications!!!- HISTORICAL PERCEPTION OF TRADITIONAL
technology (ICT) in school classrooms. And the LEARNING
reason is clear: eLearning programs equip students Traditional Learning
\;Vr']tg i\;\vsnct:gjr:frti:se%gy ?knls_ that enr?k_)le the(rjng Everyone in his or her life has experienced
X , y live in—to thrive anst S&omehow traditional learning, the face to face
successful in today's global economy. The 21Iearning. Traditional learning is an ancient method

gentury skills mclude techno_logy and r.n.edlaof learning that conducted by a teacher gathering
literacy, effective communication, critical

thinking, problem solving, and collaboration students in places such as c.lasses, Iab; or s«sminar
These a{re the skills necesséry for students tmethri to study and Iegrn about d|fferent_subjects. This
and be successful in today’s global economy metho_d of learning has bee_n practiced arOL_Jnd the
: world in all levels such as kindergartens, primary,
We have seen considerable number of countriecondary, high schools, colleges, and universities
that have tapped deep into e-learning, and it hds Traditional learning environment, teachers and
been used to aid education development of theprofessors have various teaching styles but the
country. most popular traditional teaching style is teaching

Right there in India, there are quantum numbe% g(zagl(;]z%] [Schroeder (1993) quoted by Ebrahim

of institutions that deliver their lecture via the
cloud. Many have used it to educate their teeming Traditional learning method similar to any

youth and all other sectors that are directlyother method has its own advantages and
attached to the government. disadvantages that are more or less similar in many

. . cultures.
However, sub Sahara Africa are still far from

what other emerging countries have benefited from
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Below are some of the important advantages The need of new learning method becomes
and disadvantages of traditional learning. really necessary to facilitate today’'s students

Advantage of Traditional Learning learning and educational trends.

The growth of the Internet and its impact on
education system has created a new learning
* Being familiar to both instructors and model called e-learning. It is considered as a new

students revolution in the world of education; e-learning
refers to the type of learning that people take a
professional or educational course without the use
+ Cultivation of a social community of traditional methods; taking a course or going to
school remotely, using the web as a classroom
(Talbott et. al., 2002).

According to Tastle, et. al. (2005) for the

« Time and location constraints purposes of study and education e-learning or
electronic learning refers to the delivery of
educational material via any electronic media such
B. E-Learning as internet, intranet, extranets, satellite brosiica

The traditional context of learning is audio/video tape, CDs and computer-based
experiencing a radical change. Teaching antfaining.
learning are no longer restricted to traditional
classrooms (Wang et. al., 2007). It is obvious thartno
in traditional learning the way teachers teach i%w
very critical in students learning process.

* Immediate feedback

* Motivating students

Disadvantage of Traditional Learning

e |nstructor-centered

* More expensive to deliver

E-Learning currently is a one of the popular
dels of learning, like any other idea it has its
n advantages and disadvantages.

The most important advantages of e-leaning are
at participants can access programs anywhere at
ny time compared to the traditional learning
students who are bounded to the time and location.

Delisle stated that it's how we teach, not wha{h
we teach that makes a lasting impact on o
student [Smith (1990) quoted by Ebrahim
Ali(2004)].

The strength of traditional classroom comes,
from face to face interaction among students ang
between students and instructors; this face to face
interaction enables students to ask questions and Advantages of E-Learning
make comments according to their understanding ,
of the subject, allowing students to meet with othe
students in study groups and creating friendship * Time and location flexibility
between them that makes students more social. «  Cost-effective for learners

_The quality of traditional leaming always ., potentially available to global Audience
influences the size of classrooms (number of

students) and knowledge of lecturers, its boundary ¢ Unlimited access to knowledge

to the time and location are the other weaknesses ,  Archival capability for knowledge reuse
of traditional learning. With today's world and sharing

population increasing, the people’s trend to study _ _

is rapidly growing; education environments are * Available anytime anywhere

changing and universities are looking to reach pjsadvantages of E-Learning

more and more students who bring them more
marketing.

Below are the advantages and disadvantages of
earning in addition to what was mentioned in
st paragraph.

Learner-centered and self-paced

¢« Lack of immediate feedback in

) . asynchronous e-learning
Nowadays many college and university

students are married, have children, involved in
part time or full time jObS and other . Not comfortable to some peop|e
responsibilities to follow in their lives, the siné
cities are growing and many students are living far
distance from college and universities.

« Increased preparation time for the instructor

* Potentially more frustration, anxiety, and
confusion

+ Needs Internet Access
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Although e-Learning is becoming more widelyinstitutions. The whole problem lies in the global
spread for education and training still many onlinepproach of which strategy must use to create e-
courses are poorly designed. Some are little moieearning system.

than electronic versions of paper-based materials; E-Learning systems are applications that enable

gxzrilrl]éhzzgu:%[:]onoffvsglll'_r:;;o l:]r;gsésur:ggg?hoafpe creation of education/learning environments,
P 9 [htegration training material, documentation and

E{fgic?llllzgl ;?agr gogiglc o its target students I%ommunicat_ion tools, collaboration, intergcti_on
B ' and educational management. Such applications
The most important strengths of e-learningnormally reside on a Web server in which they
courses for students comes from its indecency toarry out the training actions.
the time and unbound to location, beside that, the

number of students in virtual classrooms is not an This type of applications allows students to
cannect to download contents, use the learning

ISSue since e-Iear_n_ng courses are student orient ogram to communicate with their tutors, etc. In
compared to traditional learning courses that ar dition, these systems and platforms allow for a

instructor oriented. Some researchers believe th% tter monitoring of students progress

|\r/1teroa}[(;tllon ('fg%r; 'mu%?ggné e:_?gneg[[ Igl I?g(;%'z)gOrganizations take advantage of applications that
Y9 Y, - 9 y Hay et al. ‘address education, administration, continuous

Lr;deeg,rtlgtgfra;rt]lor:er::rs“2eegxpreor?eons:éj aszr%geo(?;]gﬁﬁmation, and defining roles. At the same time,
yp y g exp ' employees need easy access to information to

researchers suggest that on-line educa.t'ogonceive, maintain, and improve their professional
adversely affects interaction, therefore Iowe”n%evelopment

the quality of the educational experience
(Abrahamson, 1998;Rahm and Reed, 1997; Sonner With the evolution of the Technologies of
1999, Hay et. al., 2004). Information and Communication (TICs), new

Further studies on-line learning indicated tha ducation/learning development strategies appeatr.

dissatisfaction with online courses resulting from here e-learning strategy, is one of the major

feelings of isolation and lack of interaction with education strategies to, use the TICs with
students and instructors (Hay et. al., 2004). traditional learning elements. That leads us tavwvie

the e-Learning strategy as a cornerstone for
According to Labay and comm (2003) e-technological, pedagogical, and educational
learning produces the better learning outcomedevelopment. The goal of an e-Learning system is
than the traditional methods. The Internet and th® achieve knowledge transference in an efficient
World-Wide-Web have become the predominantvay. To do so, it is necessary the adoption of an
media for distance education offering degrees appropriate  methodology that tackle the
bachelor's, master's, and doctorate levelsparticularities of the development of e-Learning
Countries today increasingly recognize thasystems.
educated citizens are critical to its chances fo
success in the digital economy. Students need 10 )
develop 21st century skills to be best prepared for An E-Learning Portal database needs to store

this reality, and to have the opportunity to sudcee Information. pertaining to its users (Learners,
These skills—technology and media literacy/nstructors & Administrators). The portal course

effective communications, critical  thinking, content, log users and track learners progress with
problem solving, and collaboration—are bes€nd Of course examination.

developed in effective elLearning environments This system will have three levels of users

that include information and communications o o
technology (ICT). e Administrator (IT Specialist)

System Implementation

In order to bring 21st century skills to students, ° Learner
governments around the world are using eLearning « |nstructors
programs to implement the education

environments that are best for their students. E. Administrator

. The users at the level must be an IT specialist

C. Design Methodology who will be responsible for creating and managing
The solution of the e-Learning is one of theysers account, updating of course content and

most discussed priorities of modern educationadther technical issues on the e-learning portal.
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F. Learner study destination for close 100,000 international
Learners are end-users, students who wish gfudents from more than 100 countries
take courses available on the portal. They choose IV.  CONCLUSION

from courses available on the e-learning portal for

study. They can easily register themselves on the With the present paradigm shift in information
portal and start studying. technology for educational advancement, it is

pertinent for developing countries and sub Sahara
G. Instructors Africa countries to take lead from what developed
The users at this level are instructors whaountries have implemented .Present days
provide course content for the portal, and, alseducation must be technological driven, must be
track student/learner progress. capable of given industries standard training.
H. Success Stories: There is' no 'doubt that. inf[roducing 'and
) i o . incorporating digital technologies into educational
India-India has recorded significant number iny qyision is a complex process. Many factors have
apphcatlon a_nd use pf e-learning in deliveringyy come together to ensure that e-learning
their educational guide. Example stem fromyogrammes are successfully implemented. E-
Sikkim Manipal University, Mahatma Ghandi |ggrning also has the benefit of opening up greater
University, not to mention but real player in e-jnteraction between learners’ study, work, home
learning in India-Koenig Solution which has used;q community environments, simply because the

its technical expertise to give instructional ta@  |earing environment can be extended into those
on IT via internet or other reliable medium. places.

America-Example from this continent is
courser-which is administered by a university i - - .

.. Rahman Ebrahimi M.A. Student in Library and Infotioa
Michigan,USA. Coursera platform has been use Science Tehran University 2009- The effects ofrimiation and
by renowned professors to lecture students that are communication technology (ICT) on teaching libraand
physically distanced from the USA. This platform _nformation science. _ _

. . I{Zé Intel elearning deployment guide 2009-How to insgriCT

has been used to teach course relating to medicing, eqqcation for the 21st century

informatics, philosophy, computational linguistiC 3] oOlanrewaju Moshood Lekan 2011 — web/software dgpesl

and a host of industries required courses. http://www.ictcatalogue.com
. L. . [4] E. Kritzinge 2006 Information Security in an E-leig

Malaysia-The ministry of education partner Environment. School of Computing, University of Soéfrica.
with Intel on a plan to improve teaching and5] M. Adedeji Oyinloye 2013 —e-learning for web pragraing-
learning supported by technology. The program ~ Sikkim Manipal University.
included i d t PCs teachg] ICWE  2008.3rd Int'l  conference  on ICT for
!ncu e_ Increase access 0 ' A development,education and training.Ghana.
integration of technology, teacher professional7; nhtp:/en.wikipedia.org/wikiiMySQL
development, and the deployment of wirelesss] nitp:/en.wikipedia.orgiwiki/HTML

]

- - ]
networks in schools throughout the nation. [9] http:/Aww.w3schools.com/html/default.asp

0

REFERENCES

[10] http://en.wikibooks.org/wiki/ICT_in_Education/Therdpise_o
I. Result: f_ICTs_in_Education

Greater access to technology, information anél http://www.w3schools.com

content nationwide [12] http:/hwww.w3. org/
[13] http://php.net/manual/en/index.php

Increased students' interest in their educatioma4] htp:/mwww.iom.com/developerworks/web/tutorials/wa-

and development of 2Tentury skills htmiS/wa-htmi5-pdf. pdf
[15] http://docs.google.com

Malaysia is now seen as a regional leader in
education policies and programs- and a choice-of-

142



International Conference on Information Technologyand Development of Education — ITRO 2013
June, 2013. Zrenjanin, Republic of Serbia

USING INTERACTIVE WHITEBOARDS IN
EDUCATION

J. Sandi;;, S. Babic-Keke*z*

' High school “Svetozar Miletic”, Novi Sad, Repubdt Serbia

**University of Novi Sad, Faculty of Science, MediEalculty, Novi Sad, Republic of Serbia
snezanabk@gmail.com

Abstract - Paper discuses the advantages of using |n these processes, the role of the teacher ddes no
Interactive Whiteboards (IWBs) in education. Use of |gge its importance, on the contrary, there isedne

accomplishments of information technology becomes ’ . ’ .

extremely important for development of modern for the deveIOpment[ and |mpr<_)\_/ement of _'tS
pedagogical science creating educational poliicsnd ~ Competence to work in new conditions [1]. Using
enhancing direct teaching practice. Change of pedagical modern approaches to organizing teaching in
practice reflects increase of teachers’ and studesit \yhich students are active are beyond the
interactivity toward subject position, respectively traditional forms of teaching. The use of modern

students’ activities and IWB technology initiates jist that. . . . .
Positive influence of interactivity on successfulearning teaching aids contributes to the adoption of

and teaching using the IWB technology reflects inthe use ~ permanent knowledge and developing skills of
of principles of the obvious because well conceived students for lifelong learning and professional

material and interaction of users with objects onlie board development, developing the students' creativity
using a pencil, a finger or some other device infence and sense of SUCCESS.

positively in understanding the content; game elenmis
make the use of this board fun for students, and vén IWB technology initiates changing pedagogical
something’s fun it's easier to learn and rememberusing ti to i int tivit ft h d
colours, movements, emphasized things and other il practice _0 Increase Interac _'V' y O_ eachers an_
effects reflects positively on students’ learninggreating ~ Students in the classroom. Since this technology is
multimedia material on the subject stimulates inteaction  relatively new, there is little scientific research
betW_eeln , Stuoflerk‘]ts tgfough d'SCU?S'OF‘ T]r,‘d h‘?“fECt its impact on teaching and learning. The researches
manipulation of the media. Success of using thisdehing — o4rjed out in the UK, Australia and New Zealand

means mostly depends on teachers who should findeth .
best ways of using great possibilities of IWB ineirwork ~ Where the IWB  technology  significantly

so students would be more active, comprehension gter ~ represented in teaching, unambiguously significant
thus learning more successful. influence IWB technology in learning performance

of students, but no recorded negative impact of
. INTRODUCTION these teaching tools. Most of the existing scientif

The documents of UNESCO that deal withresearches states that the most important variable
issues of education, created during the last decada improving the quality of learning in students

states, inter alia, that the policies and strategfe lecturing. The technology itself is not a guarantee
education under the strong influence of scientifighat we will achieve better results in their work
and technological revolution. Modern technicaland we will be more efficient. Although the IWB
and technological developments important factotechnology with great potential, it is still just a
in the democratization of education and improvingool, a teaching tool, but a tool that will allow

its internal and external efficiency. The applioati teachers who passionately committed to doing

of modern information technology advances, itheir job, to do it even better.
becomes extremely important for the development

of modern pedagogical science and for immediate All the reviews ar_ld praise of this te_chnology
cannot be taken seriously without looking at the

improvement of teachin ractices. We ar ) : :
P g p qearnlng process and the way in which the teacher

witnessing a time in which information technology S )
is becoming a key factor in the overall human an sed the IWB. Efficiencies IWB technology varies
om teacher to teacher. Thus, the only relevant

social existence causing the readiness of theeenti that the teach i h | ict ;
educational system for the rapid transformatiof Y that the teachers will have a clear picture o

and adjustment with new requirements an&hls technology is to begin to use it and try to

changes, so that the traditional role of education Impr(_)t\)/_?t_ the'; practice tan?] allso_ increase  the
the individual acquisition of knowledge and thePOSSIDINLIES OT USING hew technologies.
development of his abilities getting new features.
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Most of the presentations that are used iifline, geometric body, complex illustrations, video
teaching are linear, with lots of information andand audio facilities) can be freely manipulated.
very little interaction with the student.
Furthermore, the majority of teachers manage th&s
process of presenting while sitting at the computellr

All of these tools open up a range of possible
es in the classroom, and most boards these tools
ntegrated into the flipchart software that are

.%'ssentially software very similar to Power Point,

presenting lesson while sitting at the comput_er '3 ising from the need to overcome the limitations
such that students can be confused, which is n E existing presentational software and work with

the case when the teacher presenting lesson Interactive boards make it easier, more beautiful

using IWB, students do not have the dilemma o : o
of what they should paid attention, because the%{nd elegant. Flipchart software applications are

see where teacher's finger or stvlus pointin ow serious great features that come with large
9 yius p 9. libraries of ready-made teaching materials that are

From this point of view, we can say that IWB literally at your fingertips text, images, charts,
are developed from the need to directly manipulatdiagrams, video, audio, interactive animation, ...
with objects on computer while teacher is in frontrequired to work in class. Flipchart software also
of the working surface of the IWB (interactionallows us to use the interactive whiteboard,
with projection surface), while preserving all theorganize material through the slides or pages that
possibilities we were use before IWB (multimediaare not visible at the same time, but it is easy to
materials in combination with computer andshow again, with or without notes created during
projector). the class, and with the capability of multimedia

Although the interactive whiteboard is justand interactive materials.

another teaching tool that is used in teaching, IWB Using flipchart software with interactive
technology has brought a lot of possibilities. B w whiteboard is not necessary. With interactivityttha
consider only the possibility of manipulating thebrings IWB technology during using existing
computer at projection surface, we have ampresentations made in Power Point or with use
advantage compared to pure presentation, becausstware such as GeoGebra mentioned, can be
we can now use integrated software tools (as a bathieved very much. However, to we waive the
pen or highlighter in a Power Point) directly oe th flipchart software completely, would mean not to
projection surface. use full potential of the IWB technology.

If we leave aside the PowerPoint for a moment, II.  TEACHING WITH IWB
we can see a number of software that we can use
in the classroom (GoogleEarth, GeoGebrs\,No
3DCabri, MS Mathematics, Sketchup etc), and w%
can see that the possibility of direct manipulatiorre
with objects in these software's really is a bigr
advantage over the current use, projecting ima
without the possibility of interacting with the
software on the projecting surface.

Teachers who just began to use IWB in their
rk, usually in the early stages of use the IWB as
tool to carry out the basic objectives and
arning. In this context, teachers use the IWR as
eplacement for the previously used teaching
Yesources (using projector and ordinary projection
screen), or carry on the current practice with gisin
a new method of presentation. At first, teachers

All interactive boards have a set of tools thause the IWB software that provide various forms
provides interactivity and sensitivity of the of writing and drawing and in that way extend
projection surface on user command. IWBtheir lecture. As confidence grows, teachers are
technology offering except cursor control andexploring new possibilities of using the IWB with
interactive tools that allow you to use thefamiliar software, such as Power Point. The
projection surface as we once used a plaiteacher is then able to use generic software
whiteboard, such as writing notes or drawing ovefeatures, such as writing notes and comments to a
the content currently visible on the screen, using slide presentation, usually using the tools buitio|
"sponge” to delete the objects or lines. IWBPowerPoint. Of course this type of activity can be
technology offered much more than simulatingaken by students, and it supports interactive
ordinary whiteboard. It is also possible to recordearning. As time progresses, teachers increases
all or part of the lecture, the audio or video fatm confidence in the use of IWB, and then they starts
to make photographs of part / full-screen, to usto research the possibilities offered by the IWB
handwriting recognition, shape recognition, theéechnology. Teachers' skills in the use of IWB
magnification of the screen, ... With each object

144



International Conference on Information Technologyand Development of Education — ITRO 2013
June, 2013. Zrenjanin, Republic of Serbia

technology can be described by the followingpresent his work on IWB to the class. Students
steps: present their work and discuss the results with

«  hand-written text on the board in the Sameclassmates; Teachers during these presentations
way as the traditional board can gain insight into the knowledge and

. Th ; d text and hi understanding of individuals or groups of students.
maiiléseugergﬁl?rgﬁg:tes ext and grapniCs presentations are themselves evidence of student
9 , P work, and can also be printed out with the
* Save a flipchart for future use

comments of teachers if necessary.
* Using Power Point with IWB included : . .
using directly from the desktop panel and With the implementation of these activities, the

use markers for notes on the slide potential of the IWB becomes obvious and
. . . . teachers are beginning to slowly change their
gﬁéngrgéﬁgcsagg tﬂ?g;gﬁgg’%ﬂ: dW'th tetiedagogical practices towards better use of IWB

, technology features:
* Moving back and forth between pages to

create an effective learning sequence * The teacher introduces the class with the

« Import digital photos and audio recordings objectives of the lesson at beginning and
_ _ and bring students attention to them at key
 The use of hyperlinks to switch between moments of lesson
pages / use of resources on the Internet

: _ The teacher uses the board to present
* The use of hyperlinks to launch different information to students through various

software resources (audio, video, simulations,
» Preparation and effective use of galleries / animations, images, ...) but mainly in

library of ready-made resources manner that students manipulate with these
» Sharing galleries and resources with other resources

teachers e« The teacher encourages class discussion
As a teacher progresses in steps and these ﬁ/r\‘/% follow them by making notes on the

skills, linear passage through the lesson - ) )
(presentation) changes to the "bouncy" where °* Activities such as naming, drawing and
exactly IWB technology allows movement through graphic design teacher takes using IWB

the lesson in different directions. Teachers use * Arguments and explanations for certain

hyperlinks to follow different ideas (but without aspects of the IWB are written by students

moving away from the goal of the lesson), so on IWB

learning materials can be modeled and prepared * The teacher and/or students write on the

using the links to the programs, to documents, web board the text, such as the conclusion of a

sites and materials available over the Internet. diSCUSSiQth and then analyze it and try to
improve i

With the progress of students' understanding of _ _
the functioning of hyperlinks and IWB technology, ~The speed and magnitude of changes in
the teacher encourages them to create their oWachers' work depends on the teacher himself.
versions of "work" that will be presented using theEssentially, only adjusting the current way of
IWB and will be part of a lesson and/or activity inteacher work using new teaching tool will not
the classroom. These “works” are usually studentdring significant benefit to the teacher or the
answer the task set by the teacher on a specifigudents, except for higher student motivation
topic in the form of Power Point presentation withduring the initial period of using IWB technology
hyperlinks to resources. Students present theif Which students are still fascinated by the new
work using the IWB, and then discuss the resultgchnology. With time, teachers will use their
that are stand. The teacher may at any time put&xperience and knowledge with the introduction of
note with the essential parts of which are curyentin€W teaching resources to develop new strategies
present to direct the attention and/or pointing t&nd to change their own pedagogical practices.
correction of errors in the students’ work (or can  changing pedagogical practice is a process in
encourage students to take on this role). which teachers need to change their current way of

Of course, the teacher can plan ahead and alig¥Prking to increase interactivity, not only in tesm
with students the time of presentation of theirkvor ©f IWB technology, but also the mutual

and even participate in students work and adjust ifteractivity of teachers and students in the class
if it is necessary with curriculum before studentn that way use of IWB technology will be given
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its full meaning in the classroom. We can highlighteacher must carefully choose and create teaching

key

reasons

for the positive impact

thatresources and successfully manage

teaching

interactivity have on successful teaching angbrocess in order to avoid the negative connotations

learning with the use of IWB technology:

of the active participation of students (for exaepl

Obviousness. Well-designed materials andvhen a student is exposed to bad comments of his
user interaction with the objects on theclassmates while working drag and drop exercise
board using a pen, finger or other deviceon IWB). The teacher therefore has to create

positively influence understanding.

resources that can present a challenge for the

the game used with IWB technology arestudents are solvable.

interesting and funny for the students, and e most important factors of effective use of

when something is fun it's easy to learn
and remember it. Integrating sound,
animation, video, text, and other interesting
resources for lesson has a positive effect on
attention and learning. Elements of Game
can appear in different forms when it

comes to IWB, as computer games with the
educational potential, as designed game
knowledge competitions between students
that are divided into groups ... In this case
interaction  exists between players and
IWB, between students and the teacher as
the leader of the game, between team
members, i.e. students, ...

Visualization. The use of color, movement,
emphasis, and other visual effects has a
positive effect on learning for all students.
Student interaction with the visual world of
the media is intuitive and effective.

Students' work. A wide range of possible
media that can be used and the ability to
students can manipulate them is a big plus
for IWB technology. Creating multimedia
material on the topic by students stimulate
interaction between students through
discussion and through direct manipulation
with media. The interaction between the
students has positive effect on learning.
The teacher in this case is the mentor for
resource developing and mediator of
discussion.

Interactivity in teaching with the IWB is
not a one-way process, but a process where
teachers modify their approach to the needs
of students. For a successful learning there
must exist student interaction with the
teacher, resources and other students.
Under the interaction is considered not
merely physical use IWB by the students,
but also the interaction in terms of the
exchange of views and ideas with other
students and the teacher.

The use of IWB technology encourages more
active participation of students in the teaching
process. What is certainly important is that the
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the IWB in teaching are:

Availability. Some  kits interactive
whiteboard are mobile and small,
practically fit in a small purse. If a teacher
wants to use IWB, and bag with the
equipment is locked somewhere in school,
same teacher will quickly lose interest in
using IWB. Without access to the IWB,
teacher can't have practice, and
consequently the effective use of IWB

Proper positioning of the IWB in the
classroom. If any part of the table is not at
hand and not properly positioned, the IWB
will not be used efficiently

Teachers training. Without timely and
continuous training there is no effective use
of IWB. Teachers who do not have enough
self-confidence in using IWB rather will
continue to operate as they did before the
opportunity to use the IWB. For each IWB
takes time to invest in the knowing
equipment and practice. In order to use
IWB routinely, it's needed at least 10 to 15
hours of using and experimenting, except
the initial training. A good part of that
training time waste in  exploring
opportunities of flipchart's software and its
capabilities.

Equal percentage utilization by students as
from the teachers. If only teacher uses the
IWB, students will quickly lose interest and
teaching will be reduced to a situation as
same as where we have a computer and a
projector, with the difference that teacher
stands at the board instead in front of the
computer. Using IWB in this way is like
driving a new Mercedes with 60 Km/h
speed at highway. In this way we do not
use half the possibilities of vehicle and
path, and further we disrupt other users of
highway by driving too slow. Students
should be encouraged to use IWB. Students
are more attentive in case that one of their
friends use IWB, much more than in case
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What IWB brings to students?

that teacher using IWB, they are more
willing to communicate, help, discuss.

The exchange of materials and ideas among
teachers. If this exchange does not exist,
teachers must prepare learning materials
for each topic properly which requires a lot
of designing and time. Lately, IWB
manufacturers have realized that their
products sells better if they offers hardware
with resources gallery. These galleries are .
resource collections of images, multimedia
and articles are very similar to the ClipArt
in MS Office applications. Each new
software version has bigger and richer
resources galleries.

Technical support. All IWB boards have
their own problems. Hardware failures are
possible, but in particular, software failures
and moodiness are more often case. The
first time when teachers encounter a
problem and there is not available technical
person to help them to solve the problem,
self-confidence and the desire to uses IWB
dramatically decrease. The existence of
technical support is particularly important
in the early stages of IWB use while

and active participation of students in the
teaching

What IWB brings teachers?

Integration of ICT in teaching process

The ability to draw and write at a very
different resources (including video,
animation, photography, picture, software
windows ...)

The ability to save and print whatever is
currently on the board

The ability to share and re use materials
(once prepared materials can be reused and
once they make available to their
colleagues become widely usable)

Savings in time because teaching is much
more efficient with the pre-prepared lecture
material (for example math teacher can use
picture of previously prepared coordinate
system instead of drawing it).

Savings in time leads to change the
approach and pedagogical practice, there is
more time for discussion, verification,
analysis, teamwork, ...

Possible problems that may occur when using

teachers are still not familiar with the IWB the interactive whiteboard are:

technology.

BENEFITS AND PROBLEMS OF USBNB
TECHNOLOGY IN TEACHING

Students are motivated to work thanks to
new technology at the very beginning and
later because of its advantages

Easy understanding of complex concepts
(with the IWB we have the ability to
highlight and emphasize important parts
and manipulate video from your desktop
and engage students in the process.
Animations are also important resources
which often include the ability to change
input parameters that cause change output
parameters and the analysis of the
differences in the results can be a lot to
learn).

Increased capacity to meet different
learning styles
Decreased need for taking notes

everything is on the board can be saved fq
later replay and analysis, and can be printeéi

Failure to exploit the possibilities of
interactive table due to insufficient or
incomplete training of teachers

Partially hiding table by the lecturer or
lecturer real shadow that can cover a large
part of the visible surface of the projection
surface (This problem is solved by
adequate UST projectors)

Several hours standing in front of the
projector can be hard for users eyes (This
problem is also solved by adequate UST
projectors)

Both students and teachers must have
adequate knowledge and skills to
effectively use the IWB

IV. CONCLUSION

Using the interactive whiteboard in teaching
can significantly affect the educational process an
to contribute to a better quality of teaching. The
efficiency of the teaching
'depends on teachers who should find the best ways

resources largely

for use the great features IWB in their work sd tha
udents can be more active and better understand

Teachers adequate use of IWB encouragegpics and therefore we will have more successful

students to discuss and exchange views

teaching. However, practice shows that teachers

The result of the previous two points hasare just one side of the coin. Where problems may
increased the cooperation between studentgise in our schools? In the first place because th

147



International Conference on Information Technologyand Development of Education — ITRO 2013
June, 2013. Zrenjanin, Republic of Serbia

technology is often not available to teacher, dnd idevelop their technical and scientific competence,
it is available, it is often not properly positi@he thus contributing to the quality of teaching.

(set too high or too low, there are physical

obstacles in the approach, inappropriatel%
positioned the projector, a shadow on th
projecting surface ...). At the other hand, for
effective use of IWB technology it is necessary t
spend some time for training and practice o
teachers, approximately ten to fifteen hours o
work, from the first meeting with the IWB
technology. If teacher change IWB technology,
(school has purchased another model of IWB), h
or she must spend up to five hours to master
differences in functionality of different modelscan
software. Furthermore, the teachers are often
deprived of technical support. After purchasingzi
IWB technology by schools, distributors carry

only rudimentary training and do not provide any

kind of further technical support. The nextp
problem is the insufficient use of opportunities

IWB technology which contributes to the [3]
insufficient exchange of materials prepared for use
with IWB among teachers. All the reviews of this

technology cannot be taken seriously without4]
looking at the context of the educational process
and without analyzing the way in which thes
teachers use the IWB. Efficiencies IWB

technology varies from teacher to teacher. Thus,
the only relevant way that the teachers will have a
clear picture of this technology is to begin to iise

and try to improve their practice and also increasé!
the possibilities of using new technologies. The
modern approach to teaching, as a condition df]
guality assurance, implies training of teachers. A
teachers which are actively involved in theg
development of their scientific discipline andig
continuously improve their pedagogical skills,

By using appropriate media and instructional
aterials designed with
Faises the motivational aspect of the learning
rocess.
echnology will show if we overestimated or

nderestimated the possibilities and importance of
WB, and whether we are up to the task to use this
technology properly, or how much we are willing

respecting standards,

Time and future research of IWB

to change our current pedagogical practices in
Hirection of better utilization of opportunities BV
echnology.
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Abstract - Teaching Technical and IT education is sewith small practical value of knowledge, that is, its

exceptionally high and complex goals. They cannot sity application in new situations
be reached by lagging in application of innovation '

teaching as by the teaching methods so by the It's undeniable is that teachers support
contemporary teaching resources. This work is an a#mpt  creativity, innovation but in practice, they are
that the idea of active teaching is elaborated thnagh o
application of interactive whiteboard and to show unprepareq t(_) step O,Ut from traditional - verbose
opportunities and effects of its application in teahing ~and formalistic teaching. On the other hand, the
Technical and IT education. application of contemporary teaching resources
increases the efficiency of learning and eliminates
.- INTRODUCTION rigidity of traditional teaching methods. Teacher's
Development of technology and informationrole to these classes is discrete, but exceptipnall
society has set high standards for teachingnportant. He, like a director that has performed
Technical and IT education. Present teachinthe main part of the work before lectures, quietly
methods cannot answer to these challengemonitors students' work, controlling and directing
Teaching practice confirms that changes aréheir activities, serving them as counselor, a
necessary, even obligatory, since everyone ieminder and contributor in implementation of
aware of the fact that quality education depends gplanned taskg2].
social progress, cultural development and
technological progress. [I.  INTERACTIVE LEARNING AND TEACHING

"Interactive learning is process that results in

scientific basis and principles of contemporar;felat'vely permanent changes in - thinking,

technical resources, knowledge of materiag)r(ncg'r?ennsceanga(;(;gﬁv'g; dWhIrCat::tiggSzcgrig\r/r:a dthii
properties, rational and effective work P ’ P

organization and its strictly enforcement and use ilsoma_l |nteractt|)on [ﬁ]-(p- 24.)' I(—j|owcz|ver, |_nter3et|v_

occupation,  requires _technical I(nOWIecjge\/vhereb the instructiona?ymaterials areg Fr)esented
knowledge of scientific basics of production, main i )t/d s i " Th P thod
production branches, on modern technology an € students in quite a new way. 1hese methods

organization  production, basics  economic ave the task of activity transfer from teachers to
knowledge etc. In the application of thatstudents.

knowledge, some skills and habits are formed Activity involves everything that students do in

(handling primary tools, mechanisms andthe teaching process (write, read, listen, solve
machines, instruments and equipment, knowledgmasks etc.) and it can be thinking or motored
and skills of reading technical drawings andactivity. Motored activities are visible from the

documentation). In this area, based on theutside, so the teacher can affect them. On the
knowledge, intellectual abilities are developingother hand, thinking activities of students are
such as monitoring, technical thinking, andinternal and not visible, but are exceptionally

construction ability [1]. important.

The 21" century implies the knowledge of

Experts warn that in today’s school, teaching Although the need of thoughtful engagement of
objectives that contribute to development ofstudents in teaching process is recent date
independence in learning and intellectual work oproblem, it was observed a long time ago and as
students are not reached and that this results wituch present in works of thinkers like Plato,
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Quintilian,  Montaigne, = Comenius, Locke, Interactive whiteboard is modern teaching
Rousseau, Dewey and up to numerous movementgedium which modernize the teaching process
in early to 20th century. and involve use of Information technology.
Fircings of many  smpircal _researchesE1eCue board consiss of compuer, projecr
unambiguously agree on the benefits of activatiog 12 Prol ' '

of thinking and independent work of students ipame time, an input unit. The yvhlteboard can be
gltten on with special pencils or, for some

teaching process. The active learning process hyodels, with pressure of finger. Operation of this

better quality because student thinks on ths stem is aligned with convenient software that
material, trying to understand it better and libk i ysSte gne : )
provides possibility to use white board to write,

with his previous knowledge. This way, thec eate, display and record presentations, video and
acquired knowledge has greater quality and can 52 » aispay X '

used in different situations. Active Iearninga.Ud.io’ display and search_ Internet_content f”‘”d
involves personal student's effort and his incréases'm”ar' There_are two basic types of Interactive
engagement in learning process. whiteboards: fixed and port:_;tble interactive board.
Most common brands are: Smart, Promethean,
In the knowledge acquisition process, the mostlimio, Numonics, Polyvision, Hitachi and other.
important elements are sensory perception$\pproximate representation of some brands of
thinking (cognitive element), and practiceinteractive whiteboards in Serbia is as follows:
(practical experiential element) and should bemart, Hitachi (more of 15 schools), interactive
present in all stages of teaching process. Ivhiteboard Skolarac, virtual marker, interactive
practically means that observation in teaching hashiteboard Mimio (more from 20 schools) [6].
more sense if some knowledge can be verified in In schools in Great Britain. as a remark for
practice. Therefore, students should be encouragedin interactive board. it is ro’ osed to encoara
to ask questions, make conclusions, use differe@lfr 9 y brop g

sources of knowledge and verify their knowledgewhifé (;tgaszhlng and interactive examination  of
through practical activities (experiments, pradtica '

work, independent research assignments, Some of the advantages of interactive white-

presentations and etc.). board in teaching are:

Planning and implementation of these classes ¢ attracting and keeping the student’s
requires additional engagement of teachers for attention;
preparation. « increasing students motivation and active

Il INTERACTIVE WHITEBOARD participation in the learning process;

In recent years, we are witnessing attempts of ¢ interactivity and flexibility of teaching
modernizing teaching process, above all, by materials;
introduction of contemporary achievements in « ease use;
Information technology. Great number of schools
are equipped with computer classrooms with
working place for each student. In most schools, drawing and writing on lesson materials
teachers are provided with computers and video during the class
projectors. However, engineering and technology developing students skills to use
have gone a step_further .and plgce a new challgnge information technology and so on.
for teachers the interactive whiteboard. The first
electronic interactive whiteboard were released for Possible  disadvantages  of interactive
sale in 1991. But their expansion came a few yeathiteboard:
later. Until 2008, billion whiteboards had been . H|gh prices of qua“ty interactive
sold. Nowadays, interactive whiteboard has whiteboards
become unavoidable teaching medium in schools
throughout world being very popular in Canada,
the United States and UK. In Serbia, the number of « They cannot be moved from classroom to
schools with interactive whiteboard iiscreasing, classroom.
although that number is much lower than in
developed countries and in neighboring countries.

 multimedia views;

Possibility of damaging

e Technical problems can occur during the
teaching ;

» Additional training of teachers is required.
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IV. [INTERACTIVE WHITEBOARD IN TEACHING  There are great opportunities for application of
TECHNICAL AND IT EDUCATION interactive whiteboard in training and reinforce of

Teaching methods “means purposeful andgarning through practical examples, making Hot

systematically applied way for managing studentE0tatoes exercises and quizzes, as and preparation
work during the teaching process, which enableSf stud_ents for competition in Technical and IT
an acquisition of knowledge and skills so as irducation. Saved lessons can be uploaded and
application in practice, and also contributes tgways available for students through Moodle
development of their cognitive ability and Systém for learning.

interests, forming views to world and preparation V.  INTERACTIVE SYSTEM"MIMIO"

for life " [3], (p .33). L _
! B3] (b -33) Mimio is portable digital system that can be set

Technical and IT education is a school subjecfo any white board. This set for Interactive
that implies introducing students with widerwhiteboard includes:

technical - technological territory. Curriculum
subject areas included are scientific areas like
mechanics, electrics, electronics, architecture and ¢ Wall mounts to device,

construction, transportation, graphic USRB cable

communication, IT and computer science, ’

robotics, energy, materials and technology. All of * Multifunctional IR pen (mouse stylus),

these fields have its own specific conditions and a . \imio studio CD with Software.

way for presentation of teaching materials to _ _ _

students. For example, the probability that stuglent 10 operate interactive whiteboard, a computer
will remember the principle of melting furnace is@nd a video projector are necessary equipment in
higher if they can see the process on film oflassroom.

illustrations than only with verbal teacher's pBase with the carrier's sets very simply to any
explanation. Moreover, very often, exercises anghite board and USB cable connects with PC to
experiments are required for students to do, byfhom it is installed corresponding software. Upon
school is not equipped for that, so everythingetting and switching system, it is necessary to do
remains to theory without practice. Since there arghe calibration according to instructions that
too many examples like this, multimedia isgppear on screen, to determine the working
unavoidable teaching medium in teaching procesgyrface. Files can be recorded in format .ink to be
Multimedia interactive whiteboard is recentayajlable for use in other classes, or in formdt pd

teaching medium that provides exceptionally largg they are required to be distributed to students.
opportunities in  modernization of teaching

Technical and IT education. It allows the teacher 1here are 'Fhre_e basic components to work in
to utilize teaching time maximally. The teachersMimio system: mimio Notebook, mimio gallery
preparation of material is necessary and it can F&hd mimio book score.

Power Point presentation, Word document, JPEG, Mimio Notebook is software that enables

Flash, program or link to Internet content. Thisinteractive lecture and storage of materials in
way students can have a closer look at differerifferent formats (pdf, bmp, jpg, png, tiff, html)

technological processes, they can exercise traffigat the can be forwarded to students. Graphical
regulations,  technical drawings,  collectivesyrroundings of program are very similar to Power
production and comparison of sketches fopoint, working with pages - slides and after
construction modeling, presentation of studentgpening the program, new page is automatically
research work, online experiments and researchyailable for operation. Word documents, Power

making tutorials, electronic textbooks that can beoint presentation and pdf files can be inserted
forwarded to students and similar. Moreoverinto main presentation.

using interactive whiteboard, they can learn and _

practice work in programs like - Google Sketchup, Mimio Tools appear as special panel. Tools can
Virtual Lab, Envisioneer Express and otherP€ used to develop materials as well as in the
programs included in curriculum. The studentPr0Cessing of learming material. There are many
work with interactive whiteboard can be saved if/S€ful options: zoom, color markers, text writing,
corresponding folder so the teacher can makgighlighting, coloring, inserting automatic shape,

some sort of pedagogical documentation an@'ToOW: and eraser. Further options are available:
follow the work and progress of each student€veal — is used to reveal parts of screen that are

Mimio base with link USB module,
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in shadow to hide answers below, Magnify — VI. CONCLUSION

enlarges parts of presentation, Spotlight - to

In order to prepare young generations, or

emphasize important parts on screen and this lightaiority at least for challenges of contemporary
can have different shapes and colors, Screefye educational institutions must hold pace with
Clipping — capturing parts of the screen, Web, rrent engineering and technology and maximum
searching option. exploit its potential in field of education. It

Mimio Gallery is divided into 4 categories: includes, in addition to planned equipping of

schools with contemporary teaching aids, and
appropriate training of teachers. That way their
Patterns (templates), didactic potential will be maximally exploited.

Advantages of traditional teaching can be very
successfully amended with possibilities of
innovative teaching methods and tools. In this way
Existing lessons. the classes, which most students find boring and

Pictures

Multimedia - movies, animations, audio
records,

Opening the Gallery, folders with materials thaginnecessary obligation, will be approaching J. A.
are sorted by teaching items and concepts, and tfgpmenius “learning through game”.

the can insert in lessons, are available. Materials
made by teacher himself can be added to Gallery.[l]

Mimio Grade book is used to track students'
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Abstract - Modern world is accustomed to high IT access education field, the idea shall be that, at thacbas
and networking. Not only business is done highly @& level the knowledge pOOl is based on an
computers today — the Internet also allows intenses d ’t. | instituti d d b it
globalization of all aspects of contemporary lifeOne of educational  Institu !On an accessg . y 1ts
them, being researched to a certain extent, is edaon - ~ Members to a certain extent of authorization. The
especially formal. Namely, even though there haveeen  main aim of this new strive in education is to make
strives to implement e-Iearning and distance Iearnig in knowledge more accessible as a resource, easing
various ways, little has been done to centralize itrend 0 ocass of studying to the students and needles
by using Cloud Computing and the advantages it offs. . . L
The purpose of this paper is to investigate the padiies O Say, cutting the COS'FS of traditional _dlStr|bm_|
of centralizing the knowledge pool through Cloud Of knowledge dramatically, meanwhile paying
Computing, present the effects and predict the futte of  close attention and accurately responding to every
this trend. student's educational needs. Ultimately, through
implementation of cloud in educational field, every
l. INTRODUCTION individual professional development shall be able
of0 track — making the process of finding right
gpeople for certain job positions easier to the

gemployers.

Being one of the newest trends in the world
information technology, cloud computing make
great amounts of information available and help
better and faster response from the services dffere
to citizens. This comprises not only users’ needs !l CLOUD COMPUTING IN EDUCATION
for information, but also for requests for formal

: A. Advantages
documents, public data and such (also known as e-

government), business connection, knowledge Apart from having slight requirements for the
sharing, education and so on. equipment (only basic peripherals and connection

_ _ to the Internet are necessary), cloud computing

The keywords in cloud computing are: cheaperanaples access to various sources of data provided
faster and greener, so it is clear that this trengy ipe approved users. When speaking of this from

pinpoints strives present in almost every aspect Qhe educational standpoint, it becomes clear that
today’s life. In order to be more competitive andgqq computing opens a new chapter in
therefore successful in any aspect of modern “feknowledge transfer and sharing.  Virtual
one needs to do things at a lower cost, greatiassrooms, libraries, study assistants, pre-tedt a
speed compared to the others and with the leaglst tacilities all become available thanks to this
possible negative impact on the environment. ey trend in information technology. Another

Speaking of education, one must say that certaigdvantage here is the accessibility of data from
movement towards implementing cloud computinganywhere in the world, which foster the current

is obvious, yet still to be explored and improvedrend in economy, that professionals need to be
more thoroughly. mobile, seeing the globe as a single place.

The basic idea behind cloud computing is that Risk management, long-term planning, fast and
the data in use are not stored locally, i.e. oml hafmore qualitative responding to clients’ needs dre a
drive of individual user, but on a remotely locatedfacilitated through cloud computing. Furthermore,
server owned by so-called cloud vendor. Actuallycost reduction that occurs as the result of
most Internet users nowadays already use clow@pplication of this trend is significant, as can be
computing, being completely unaware of that facéeen in Fig. 1.

(e.g. web-based e-mail). Transferred to the
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Namely, developing countries like ours still pose
the teaching staff a great deal of paperwork which
needs to follow the actual classroom activities] an
which is in the majority of cases larpurlartistic —
curricula are written in preset booklets, scarcely
rocus oninnovations  Checked by a higher authority and literally never
used again. Thereby, the time consumed here is
| . immense and the effects are almost none. With the

Without Cloud with Cloud

e

Strategic changes

Current IT

costs SmpRcen i cloud implemented, mandatory data written on a
Workforce costs Software costs ‘cloud’ should be concise and made accessible (to
TR a certain extent of authorization) to all the
Energy costs . .
savings in members of teaching staff in order to help them
TR | workiorce and energy - Pl@n their lessons.
Hardware costs
; ; & G Lowered annual ) ) )
HEREOE opetating costs C. Uniformed and Globalized Education Process
. _ _ Accessibility is one of the greatest benefits of
a. Source: Breiter, G., Cloud Computing Architeetand Strategy . . .
cloud when applied to an educational setting [3].
Figure 1. Cost reduction by innovative cloud Universal approach to students of all educational,
cultural and financial backgrounds should result in
Il IMPLICATIONS OFCLOUD COMPUTING ON  Improved quality of education, fostering the
EDUCATION collaboration, enhancing team-building initiatives
and improving group- and team-centered project
A. Limitation Circumventing success rates. Resources like rare textbooks ar dat

As Walter Bailey [3] said, the entire from other countries regarding the same topic
educational system has a number of resourc@nable great deal of knowledge sharing. Between
deficiencies: premises, staff, quality of programsstudents, it is not limited just to ideas, but also
offered and such. This is where cloud Computingzducation infrastructure and tools, which can boost
can help improve students’ achievements, througheir competence regardless of their origin, place
improving accessibility to quality education, ©f living, previous experiences and such.

bypassing the previously mentioned problems. ~ Everything they need is the computer, connection
to the internet and willingness to collaboratehe t

One of the possibilities here is virtualization ofjearning process. Therefore, global collaboration
the classroom environment. This means that thggarts early on — from the education.

students will actually be able to log onto a space _ .

online and attend classes from their homes. The Another advantage is the durability of the
lecturers will find it easier to focus on creatinginformation. This means that the ‘life’ of the
quality content students will actually understandnformation on cloud is virtually eternal. As John
and use, instead of dealing with overcrowded®mwamba [4] notes, many schools have moved
classrooms with poor learning conditions. In thistheir libraries online. This has enabled studeats t
way, they will be able to actually help studentsaccess a really great number of publications
comprehend their lectures and develop their skill{P0Oks, periodicals and such) at any time and from
leading finally towards the successful passing th@ny Place, enhancing the learning process with an
exams and retention of the knowledge in thé&Xtreme ease of access.

future. L .
D. Greater Similarity to Worklife

Given that most scientific areas nowadays rely As it can be seen, all contemporary trends

on information technology and have the'rfound in business also apply to the education

databases stored electronically, scientific re@arcsector. Erasing temporal and special boundaries

and develop_m_ent can be significantly improved b repare students for mobility present on market

means .Of efﬁmency anq data perusal through clou owadays. Therefore, these two aspects (schooling
computing implementation. and business) converge, getting mutually closer
B. School Administration than ever. A_t th!s point, the fact that the_\ neefds o
o ] educational institutions almost do not differ from

Another significant schooling area where thégpterprises, regarding marketing ~ strategies,

efficiency is still utterly poor is the administi. technology-focused operations and such should be
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noted. Moreover, the future opportunities forbut on their own hard drives. In addition to thas,
success or failure of students could dependesearch conveyed at DEFCON 2010 Hacker
particularly on cloud. This is why schooling conference [7] (where the participants were
system should not neglect the fact that cloucctually hackers) showed that a significant
computing is here and will stay present in futuremajority (stunning 96% of the respondents) think
What is more, educational institutions (especiallythat cloud computing is a hacker ‘Eden’. 89% of
the ones of higher education) recognize thathem said that cloud vendors still do not pay
adopting the latest technologies and solutions isufficient attention to data protection, and even
essential to staying competitive and retainingt5% of them claimed to have discovered weak
students. Next to it, this trend in informationpoints on clouds and used them in a way
technology helps reduce high expenditures on

hardware, software and IT maintenance. Since this trend is still relatively new and not

followed by adequate legislature on global level
E. Tracking individual development (since the cloud jobs themselves are dpne on
e ) ] global level), a great number of changes still need
With individual profiles on educational clouds, 15 gccur in order for cloud users to completely
each student will have certain history of researcky,st when storing their data. When applied to the
and other activities regarding their educationfie|q of education, it is clear that, in the first
which should ease their individual profiling andinstance, means of authors’ rights protection still
help expressing their interests. In other words, thpayve to be developed. Next, there is the issue of

more research one QOes, t.he.easier _it becomes E%dents' personal notes, pre-exam preparation,
the cloud to recognize their field of interests angyam sheets (which could be the most interesting
serve the adequate data. Another advantage hgf ‘hack’), students’ marks and curricular

could be used by companies who seek fOofeyelopment and such. All these issues will have

professionals — having all the necessaryy pe addressed in the most rigorous way in order
information at disposal, they will be able to pickyy ensyre safe use of cloud computing in

time and costs of interviews, candidate testing anglstering of clouds, with the different levels of

other conventional methods for choosing newsecyrity rigor.
workforce.

IV. CLoub COMPUTING ONEDUCATION —

F. Security FUTURE TRENDS

One of the main concerns when saving Predicting trends in information technology is
personal data to a basically unknown pool of 9 gy

information is the concern about security. Whetheignm?émfifeg:gf ' At; u%’hceerlt\laéCv (zﬂezggilgp(gnoennsgrtisl}?:]
it is the company or private students’ data, certai '

level of trust is necessary. [2] believes, the following :T:ev_eral years will see
the emergence of the following:

Namely, most Internet users are completely
unaware of the fact that many sophisticated tools
are used today to collect the private information
(including names, addresses, phone numbers,
preferences and even current health condition,
according to the data searched) from the sites they
are currently visiting. This already shows how the
personal information is compromised. In fact, as a
research [6] concludes, one of today's fastest
growing Internet jobs is exactly the information
tracking — or, more precisely, the Internet user

Flipped Classroom - instead in the

classroom at fixed timetable, the materials
are learnt on students’ own time via video

lectures, podcasts, e-books or online
collaboration with classmates. However,

this does not expel the real class time — this
time is just used in a better way, being

devoted to real-world applications and

hands-on projects that help students gain a
deeper understanding of the subject.

Massive Open online Courses — web-based

spying.

This issue gets even more serious when taking
the whole thing to the level of cloud, where even

the users’ mere documents are dislocated to a

remote server. Then it comes as no surprise why
there is still a respectable amount of users who do
not trust enough to leave their data anywhere else
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Mobile applications — enable students to
learn from any place, at any time, often
across multiple devices.
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* Tablet computing — good and economic Numerous opportunities offered by this
alternative to conventional books orcontemporary game changer ease the access to
computers, adaptable to almost anyinformation for the student, as well as the actess
environment, which can be personalized tqrofessional profiles for the employee-seeking
fit the needs of any student. companies. One of the greatest is global

« Augmented reality — is laying of virtual connecting of cloud users in collaborative manner,
information over 3D space, offering Which paves the path towards successful career
significant potential for learning. For Which fulfills all the requirements of contemporary
example, technology development led to thdusiness — mobility, interactivity, constant access
state where people can hold their e-Pads ui® and use of fresh information and so on.

to dinosaur fossils, with the screens Therefore, it should come as no surprise if in

tsr?e(z)mag% what the dinosaurs looked like Nihe follow_ing fevv_ years, teachers begin their
' classes with the instruction for students to take
* Game-based learning — although still nottheir mobile devices and turn theam, because
accepted as a formal way of educationthey will be using them. Knowledge transfer,
games and gaming mechanics have provestoring and use will all be done over electronic
to be effective as learning tools. They cammedia, as well as tracking the career path of each
help  with  cognitive  development, indjvidual. This shall enable more efficient search
communication, ~ collaboration,  critical for adequate people to come to certain positions.
thinking and problem solving. In this way, with lowered costs in means of time,
« The Internet of Things — by ‘things’, the energy and money spent, the main requirement of
authors think of network-aware smartcontemporary economy shall be met — to have the
objects, which can connect to the physicalight person at the right place in the right time,
world, therefore enabling fast and qualityequipped with the right knowledge and

learning and discovery of facts of user'scompetence to do their job in the best possible
interest. way.

» Learning Analytics — emerging practice that

allows educators to gather data produced by
and gathered on students. Practically, thi!
means that their academic progress shall not
be assessed in a conventional way but
tracked over time. Moreover, in this way, [2]
learners’ future performance will be
possible to predict, as well as potential
issues. On the other hand, benefits thak,
colleges will get from this trend is
improvement of services, increase in
student grades and retention, and th%]
ultimate goal will be to become able to
tailor educational opportunities for each
student.

(5]

V. CONCLUSION

As it could be seen, cloud computing is a treng
to stay. Almost equal to public libraries (which
provide equity to poorer parts of society,
compared to the rich ones who often enjoy th([a,]
access to various resources), cloud give the
opportunity to anyone willing to prosper in their
education and career.
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Abstract — This paper deals with the ethical and temical  the ethical issues important for the design ofdéhes

issues in network security lab creation. The impornce of environments will be presented as well
research in these fields emerges from the rapid gwah '

and utilization of information and communication The starting point for this analysis is dilemma
technologies in past few years. S_lnce the utilizath of whether to design lab exercises for “classic”
computer networks grows, the importance of their fil f student the IT it . d
security becomes more and more important. The larger protile ot s u_ e_n S —the Secu”_ y engineers an

number of systems connected to the public networks SysStem administrators or to design lab exercises

requires larger number of skilled professionals cagble to  for penetration testing.

deal with network security. The role of higher educton . L .
institutions is not only to maintain the quality of educated The important terms relevant for this discussion

security experts, but also in constant improvementof  are also described in this paper. At the end, final
curricula and in building laboratory environments and  discussion and recommendation for the right

related laboratory exercises efficient enough for geparing . S . .
future security engineers for their tasks. In thispaper are approach in designing curricula are outlined as

presented ethical and techical issues important for well.
building efficient environments for teaching secuty
experts within bachelor, master and doctoral course II.  THE TERMINOLOGY

In design of curricula and laboratory exercises
l. INTRODUCTION the lecturer can approach in two directions. One

The rapid growth of utilization of information direction is pointed towards system administrator
and communication technologies resulted with th@nd security engineer education. In this direction
increasing number of internetworked devices sucRata and Network security course is designed to
as computers, mobile phones, PDAs and othéeach_future security experts in |mplementat|on_ of
equipment. The growing number of people is als§ecurity mechan!sm and proto_cols In operating
required for the configuration, usage andsystem and services such as firewall, SS_H, SSL,
maintenance of these systems. Unfortunately, th&Sec implementation etc. All these exercises are
increase of technology utilization is followed with design to the students how to protect the systems
the appearance of new viruses, hacking tools arfnd how to monitor system security.

treads for system security. All this together &l The other direction may be pointed towards
with the need for significant efforts to be pointedgqycation of future security experts to act as
towards improvement of data and network securithackers. This approach is the main reason for the
related courses at higher educational institutiongjiscyssion about ethical aspects of teaching data
The improvements of data and network relate@ng network security. Before the discussion about

courses highly depend on creation of efficienfaporatory exercises design, the short discussion
environments for the lab exercises. The efficiencypgyt related terminology is very important.

of these environments is based not only on the , , _

technology and tools used for teaching, but also on The main term here is hacker. A hacker is
carefully designed learning topics. All this Someone who seeks for and exploits weaknesses in
important bases of efficient security curricula aret computer system or a computer network. This is
heavily shaped with ethical issues needed to H&€ person who accesses a computer system or

considered very deep before making the decisiopetwork without the authorization of the system’s
how to design the course. owner. The motivation of hacker may be different

) , _and it spans from profit and protest to the chaken
In this paper will be presented technicalithe old school hackers). The true meaning of the
resources needed for creation of efficient lalerm hacker is also applicable to broader
exercises and efficient learning environments foeommunity of open-source programmers, so some
teaching data and network security. Beside thisauthors because of precision use term cracker for
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malicious hackers. Hacker can be also used asuaer accounts, anskrvices that are also running.
joined term for computer criminals (called blackThe final result is a large pile of reports that
hats) and computer security experts (called whitprovides dist of each system'’s vulnerabilities and
hats). There are different opinions about usage abrresponding countermeasures to mitigate the
these terms, so someone thinks that white hatssociated risks [2]. The system administrators can
hackers should only be called hackers, and blagkerfome the same task in order to find the
hats should be called crackers. So, the crackers arunderabilities in their own systems.

the “bad guys”, the persons who try to break into

the system, and who try to steal or corrupt tha daB. Penetration Testing

or the system. In many literature references there The more sophisticated activity of ethical
are no differences between hacker and cracker.  hacker is a penetration testing. The penetratisi te

So, we are slowly coming to the terms such al$ the process when ethical hackers can test many
penetration testing and ethical hacking. An ethica®f the vulnerabilities identified during the
hacker is a person who performs most of the sam#linerability assessment to quantify the actual
activities a hacker does but with the owner ofhreat and risk posed by the vulnerability. When
company’s permission. In that way they are no€thical hackers are carrying out a penetration test
commenting a crime, on the contrary they ardheir ultimate goal is usually to break into a syst
doing security assessment and testing. Ethicdiheir goalis to gain administrator privileges be t
hackers are usually contracted to perfornfttacked system and to gain control over all of the
penetration tests or security tests. Companies higgsources of the system and on the networks. They
ethical hackers because they realize that intrude® this to show the customer (company) what an
might attempt to access their network resourcegCtual attacker can do under the circumstances [2].

and they are willing to pay someone to discover i js jmportant to finish with the difference
these vulnerabilities first. The penetration testerpetyween penetration testing and vulnerability
are the white hat hackers. assessment. A vulnerability assessment is the

According to the [1] this whole situation andProcess of reviewing services and systems for
relation between white hat and black hat hacker@otential security issues, whereas a penetratgin te
may be considered with Star Wars terminologyctually performs exploitation and attacks to prove
“Star Wars universe where there are two sides dhat a security issue exists.
the ‘force’: Jedis and Siths. Both sides have a&cces
to an incredible power. One side uses its power to Ill.  ETHNICAL ISSUES
protect and serve, whereas the other side uses it f So, the key issue here is “is the ethical hacking

personal gain and exploitation. Learning to hack ignroach ethical enough to be used in laboratory
much like learning to use the force (or SO lgyercises?”. This question is very hard to answer.
imagine!). The more you learn, the more poweyy, he process of teaching the students to beathic

you have. hackers and penetration testers, lecturers take the

So the terms “white hat” and “black hat” can befull responsibilities because learned skills migat
compared with Jedis and Siths. “White hat” cartised in unwanted way. In other word, the lecturer
also be called “ethical hacker” or “penetrationmay be responsible for training Siths. The usage of

tester” while “black hats” can be called “crackers’pen testing approach and its implementation in the
or “malicious attackers.” curricula have to be followed by presenting the

. _ legal issues of computer crime. For example, the
It is important to note that ethical hackersgidents have to be informed with legal
complete many of the same activities with many o onsequences of the various cybercrimes
the same tools as malicious attackers. _ _ o '
I , For example, in Serbian Criminal Law [3],
The common activities of ethical hackers can b%hapter VIl is dedicated to the cyber-criminal
vulnerability assessment and penetration testifghore are  classified crimes connected t'o

[2]. unauthorized deletion, change and damage of data;
. computer sabotage; development and spreading of
A. Vulnerability Assessment computer viruses; unauthorized access to computer,

A vulnerability assessment is usually carried outomputer networks or electronic data processing
by a network scanner. Scanning software is used #ystem; obstruction of operation and access to the
probe the ports and services on a raofelP public network and unauthorized usage of
addresses. Most of software products can also tastmputer or public network. The students have to
for the type of operating system and applicatiofe informed about possible criminal acts and its
software running and the versions, patch levels,
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consequences, to know exactly what can and what Kismet is ward-riving [7] software for network
cannot be done. detection, packet sniffing and intrusion detection

The students also have to be informed about thseyStem also for IEEE 802.11 networks.
most famous computer criminals, their crimes and Nmap is well known security scanning software
sentences they had. All this makes the penetratid8] and Wireshark (formerly Etherreal) is open-
testing too complicate for implementation in thesource packet analyzer tool for network
curricula. troubleshooting and analyzing software [9].

In the other approach, e.g. in the case when Hydra is network logon cracking software.
Iacturer IS de_35|gn|ng Iagoratory exerc(j:ls_es_ for IT BackTrack has it tools in several categories
security engineers and system administrator o . . .
whole this information for the student about%UCh as: information gathering, vulnerability

cimina v and compitercrines can be avoide ST SODION o0, IEEE S0
since the kind of “defensive” approach is chose ; 9 '

and students are trained to protect the system a gcket analyzers etc.

not to break into one. There are also other penetration testing toolkits
such as: The Live Hacking CD (based on Ubuntu),
IV. TECHNICAL ISSUES Samurai Web Testing Framework, Organizational

.Systems Wireless Auditor Assistant, Network

Like in previous chapters, the technical iSSU€s ik, i+ Toolkit (hased on Fedora), and Arudius etc.
creation of laboratory exercise for both approaches

(penetration  tester approach and system All these systems and toolkits can be use in lab
administrator approach) will be discussed here. Faxercise creation in data and network security
both approaches there are a large number of opeturricula, but the Kali Linux have the greatest

source software systems that can be implementeifnificance because of its wide usage and variety

in the courses. of tools for penetration testing.
V. BUILDING A LAB FOR PENETRATION VI. BUILDING LAB FOR SYSTEM
TESTING ADMINISTRATORS

In the first case, in the case of building lab In the second case, when the laboratory is
exercises for penetration testing there are severdésigned for system administrators and security
toolkits developed for that purpose [4]. engineers there are also several approachessin thi
o - paper will be presented two approaches extensively
The best known toolkit is Kali Linux (successorused at Technical faculty “Mihajlo Pupin”

of Backtrack Linux [5] — latest version 5 R3). Kali Zrenjanin, these approaches are based on usage of

Linux may be used as Live CD or USB booting, o : :
system. It dates from the beginning of 2013 and h%\é,r;uﬁ;é:l“s Qtvxs(ca)(rzli] rsl?rlr?u%tigvr']tzo?t;v;\:ghou'[ GNS3
a lot tools for penetration testing such as: P '

One approach is described in [10] and it is

* Metasploit, based on VNLab environment the online and
«  Aircrack-ng, remotely  accessible engineering  education

' environment based on virtualization technology
¢ Kismet, and developed and used for networking related
. Nmap courses at Technical Faculty “Mihajlo Pupin”.

: . The second approach is based on desktop
*  Wireshark (new version of Ethereal) and ;ryajization software Oracle VirtulaBox [11] used
« Hydra etc. alone or in combination with GNS3 [12], graphical
network simulation software. The laboratory

The Metasploit Project is a computer securityexercises and the environment are described  in
project which provides information about securitymore details in [13].

vulnerabilities and helps in penetration testinge T _ _ _
sub-project is the open-source Metasploit Generally, this environment has CentOS Linux
Framework [6], a tool for developing and executingnstalled as guest operating system on virtual

exploit code against a remote target machine. machines. In this_ environment currently are
. . i ) supported lab exercises for:
Aircrack-ng is wireless packet sniffer and

wireless security cracking and analyzing tool for
IEEE 802.11 WLANS.
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o firewall systems in IPv4 environment with
iptables and packet filtering, NAT and port
forwarding,

The design of lab exercises is the better
choise for the mentioned courses, but they
cannot be limited only to the implemetation
of security mehanism, but expanded with

firewall systems in IPV6 environment with vunderability assesment exercises even if

ip6tables and packet filtering,

* SSH protocol with private and public
keys,

« FTP server security with SFTP, SSL and™
TLS protocols, 2]

e Apache web server security with SSL and
TLS protocaols, (3]

The enlisted scenarios can be expanded with
IPSec VPN site-to-site exercises witrongswan
packet installed; security assessment lab exerci&
with nmap software package; IDS (Intrusion [5]
Detection System) with open-source packsyert

(6]
VIl.  CONCLUSION

After this discussion and analyses of technicaly
and ethical issues related to the data and network
security lab exercises the conclusion is as follows 8]

e« There is to uproaches in designing lab
exercises in data security and networkg
course. One approach is in educationg
penetration testers and second one is in
educating system administrators and Rl
security engineers.

* Both approaches have broad range oftiy
efficient open-source tools for utilization in

those courses. [12]

* In preparation of the lab exercises for 13]
penetration tester courses it is important té
have in mind ethical and legal issues and
for this time, it is not recommended to
develop the courses in this direction for
undergraduate and master students.
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they are part of penetration tester skills.
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. . o usually it takes one third of a general visualdiel

Abstract - Mapping the human visual field is a rattrer f th f Havi . ind diff t ¢

difficult task since every person is unique. Havingn mind 0 _e re_eree. aving In min ' eren ‘?0‘”
physical predispositions, especially person's heighand ~ configurations and the need for personalization of

depth and width of a vision field, it is usually r@resented  a referee, depth and width of a visual field is
as a semicircular cone, emphasizing the depth andidath adjustable. [5]
of a person's vision field.

PHASE 1

The developed solution has been designed and
developed with the aim to establish how successfylls a |
part of a baskethall game observed by a referee antb
establish whether his or her decision in a particar 6

|z

situation was valid or not.

. INTRODUCTION

Solution we are about to propose can be used
for advanced education of basketball referees and
basketball coaches since it provides detailed lnmsig
on proper movement of basketball referees as well
as on action coverage in all 6 quadrants of a
basketball field.

N
s

Figure 1. Implied allocation of quadrants and
Every basketball referee is to observe certain subquadrants

quadrants of a basketball court, following ball o N _

movements through assigned quadrants, regardless!f @n object is positioned directly between the
whether the ball is dribbled, passed or Shot[eferee and the player handling ball or the ball
Division of responsibilities over quadrants of aitSelf, internal memory of the Referee’'s Board :
basketball court may be changed so that certafgli€nt [1] with the solutions for such a case nates

guadrants "belong” to two referees. [6] [3] In SUCH/ISIbI!Ity interruption in a certain p_erlod for a

circumstances, decision of the referee who hagertain referee. Any such object is called the
better view of the action is more valid. CurrentiNterruption Object (Figure 3).

mapping of quadrants in a basketball court is

shown in Figure 1. In this configuration, quadrants

6, 4 and 2 have the double jurisdiction.

Basketball referee has his own visual field that
may be adjusted depending on his individual
characteristics. Effective visual field of a
basketball referee is shown as blue on Figures 2-4,
being at the same plane as Vision Front Point
(Focal Point), marked as a green circle, and
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Il. PROPOSED SOLUTION

Calculation of court coverage is based on
object collision, from the aspect of their area,
between referee's visual field, the player and the
ball, distances between them, and the time they
spend during the collision and moving on the
court. This method is widely known, since it is
used in development of various 2D and 3D games
and therefore it will not be explained here.

A

Figure 2. Referee's effective visual field Referee’s Action Coverage L L2

J Referee 1:  [70,2008 %[0:1,2,8]

Referee ¢ (TR %[Q:2;3,4]

Referee 3: 93,7576 %[Q:4,56]

Close
—

Figure 5. Percent of action coverage

After the end of the action simulation, a percent
of court coverage is calculated for every referee,
considering their jurisdiction for each quadrant
Figure 3. Interruption Object (Figure 5).

Figure 5 shows a result of the procedure that
had a flaw. Since a referee is given jurisdiction
over certain quadrants of a basketball court, it is
necessary to determine an observation percent for
a part of action in every quadrant. Here is an
example. Let us suppose that a jurisdiction over a
certain quadrant is given to two referees. Percent
observation of a part of basketball action is 62.77
for one referee and 85.33 for another. If there is
any violation or dubious situation in that quadrant
the second referee's decision is more valid based
on percentage difference. But there is a question:

If an object enters the referee’s visual fields it What if an observation percent of the second
called a Noise, or a Noise Object. A noise may bEeferee is a consequence of his high observation
large or small, depending on how close it is to th@ercent in other quadrants, while in this one the
object that is followed. Based on the percentage ¢#st referee has 91% and second one only 45%?
coverage of the referee's effective visual fielas t
size of the object that is considered a noise had t ~ Therefore this procedure was replaced by a new
distance between such object and the player withne, more correct, fulfilling conditions stated in
the ball, a metric is formed that lowers theprevious paragraph. In accordance with procedure
percentage of court visibility by the referee. Thenodification, the format of report for observation
noise may become the Interruption Object, if itof the game is also changed. New report is shown
enters the straight line between the referee amd tin Figure 6.
player with the ball. If the Interruption Object is
moving away from the said direct line, it becomes Report format has the following structure.
a noise (Figure 4). Fields Referee 1, 2 and 3 contain labels for

quadrant and the observation percent for actions
within the quadrant in format [quadranperceng

Figure 4. Noise
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... [quadrant : percenf, where x is a label for action by referees for every quadrant. It is
quadrant given to a referee. In order to have moneecessary to establish metrics which provides
concise report, its graphic representation isdequate observation for part of action by the
introduced as a basketball court divided intaeferee to whom is the quadrant assigned. It is
quadrants. proposed that observation for action over 65% is
unconditionally accepted, since observation of
Every quadrant contains following information: more than 90% will happen rarely if ever, due to a
large number of objects that will act as
« Quadrant Number — Number of quadrantnterruption objects or the noise within the fieit

for which the referee's observation percenvision for a referee. The next stage in development
is established. will address this question.

* Referee (s) Assigned — Labels of referees
having jurisdiction on this quadrant. For
now referees are marked numerically, so oo (ORI
that value of this parameter may be non- o R 1
repetitive combination of numbers 1, 2,
and 3, in format [r] [r] ... [r] where r is a

] Referee’s Action Coverage B

Referee 3 MQ4 +85.2075] [05:82.4192] [Q6: 77.5536 % [Q:4,5,6]

Number Humber Number
number, or a label of a referee. o | —om
|
« Overruled Verdict — The purpose of this il flona
parameter is to (_am'ph'a3|z'e whether, if more
referees has jurisdiction in this quadrant, a PEEETERT 4 28 ST
verdict of one referee was overruled by Quadeant tumber | Quadrant umber || Quadrant ismber
. . . . T T O |
other referee's verdict if he had higher e || ReTECleF At
observation percent for action for the - | U
quadrant_ |__[not] |

[ 1]R.A.C 70.2008] 2 ] RA.C. 85.2514] 2 ] RA.C. 93.076

* Referee Verdict — This parameter simply
and directly tells which referee has higher
observation percent of action in the
quadram and is most competent to judge Figure 6. Result of observation action per quadrants
all events in this quadrant. The Referee _ _ _
Verdict parameter has the following Another interesting aspect of assessing the
format: [rf] R.A.C. proc, where [r] is a ability to observe is a separation of vision field

referee label, R.A.C. is acronym for depth per zones, since it is evident that even
Referee's Action Coverage, and proc markpeople with good vision (20/20 by AOA) better
observation percent for part of action forsee closer object than far away ones. This thesis
referee [r], in this quadrant. will be studied in the next iteration of developrhen
of presented solution. [7]
Let us consider, for example, results of action
from Figure 6. If we start reading results from The secondary aim is to correct the referee
visual result representation, we may conclude thagfath, produced by a neural network [2][4], based
jurisdiction in quadrant 6 belongs to referees d anon test referees with 20/20 vision. (20/20 visisn i
3, that there is a verdict overruled and that exfer a standard adopted by the AOA - American
1 has the higher observation percent for action i@ptometric Association). This is a generally
the quadrant, so therefore referee 1 should makgcepted standard for good vision: it is usually
any decisions regarding events in that quadranlescribed as a person who is able to see detail
Quadrant 5 has no divided jurisdiction, and a righfrom 20 feet, or 6.1 m If a person has visual gcuit
to decide regarding events inside the quadrar®0/100, he is said to see detail from 20 feet (6).1
belongs to referee 3, with observation percent faway the same as a person with normal eyesight
action of 82.4192 %. would see it from 100 feet (31 m) away. [11][10]

The developed tool will form the result based
on those principles, establishing observation of
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1. BASKETBALL REFEREE PATH CORRECTION

Referee path correction is done in two stages.
The first stage uses pure mathematics and
observation of action when there are no additional
actors to reduce observation percent for action by
entering the effective visual field of a referee.

In this stage, it is important that all elements,
besides the players dribbling, passing, shooting or
receiving the ball, are removed from the court.
After that a request is sent to the neural netvtork
form ideal paths for referees. During automated
computation whether the referee's path is valid or
not, attention is being paid solely to the paramete
pointing how well referee had observed action
while the ball was in a quadrant. If the observatio
percent for any referee on relatively empty cosirt i
under 90%, Referee's Board : Client automatically
notes such solution, with input and output vectors
of neural network, as unacceptable solution.

The second stage of referee path correction is
to use a human factor. Neural networks are trained
with the aim to produce solutions identical or at
least similar to our thinking and problem solving.
If a coach or a referee is not satisfied by refsree
path for particular action, even if an observation
percent of action for all referees is above 90%,
such action, with its input and output vectors, may
be sent to correction — additional training of the
neural network. [8][9]

V. CONCLUSION

The developed solution shows acceptable
results and is still in development stage. During
further development, a migration is planned to an
Open Source mobile platform, since the complete
code of a client application is written in C++
programming language and it is easy to modify in
order to be accepted by a C++ GNU/Linux
compiler. In this way, client application would be[1]
tailored for one of Tablet/Pocket computers, so it
would be in the true sense similar to digitalized
clipboard for action planning and analyze. [2

During the relatively extensive test stage,
conclusions were as following: ]

* Relying on official FIBA rules, expert
know-how and mechanism for establishing
visibility at Referee's Board Client 4]
program, initial data set for neural network
training has been corrected.
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It was established that it is better to re-train
neural network by corrected data set, using
Sequential repetition trainig method with
progressive action development, than to
additionally train existing neural network
by corrected training data set.

Variations were noted in evaluations of

basketball actions that were longer than 12
key points, or stages. This may be caused
by lack of appropriate action samples in
training data set, individual randomized

evaluation of basketball action simulations,
or potential error in implementing the

mechanism for moving elements on a
court.

Plans for further development include:

analysis and implementation of visual field
separation by zones

improvement of graphic interface and
enhancing the automation level

integration with the solution that will
provide player and events detection in real
time and from video, in order to
automatically create diagrams for referee's
pathfrom which the particular HawkEye
application will be produced

integration with the solution that will
provide player and events detection in real
time, so that referee's paths could be
predicted and further converted to
coordinates i.e. paths for camera-bearing
mechanism for TV coverage, in order to
obtain better view of a basketball court and
more insight in all events at it.
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Abstract - Distance teaching is spreading to almosall e Supports the use of multimedia

areas of education and training and has become a

pervasive and growing phenomenon. Innovative usesf o e Provides access to digital libraries of
technologies create more effective techniques tostlibute training materials and archived sessions
learning in non-traditional ways. Collaborative red-time

multimedia technologies provide an effective and i@ cost Collaborative software applications enable on-

opportunity to deliver corporate training activites.  line chat, video, audio, whiteboard editing and
Educators are forming new institutions that deliver voting [1]. An Enterprise company uses these tools

distance learning exclusively. Academic institutios and t id L-ti traini for it | I
corporations are combining resources to bring distace 0 provide real-ime training tor 1ts employee a

learning to workplaces. Every organizational settng Over the world. Dedicated classrooms train
requires responsibilities with the management of dtance  multiple users at a time and this approach to

Iearning. The aim of this paper is to indicate the training saves money Compared to traditional
possibilities of distance learning in corporate/ no- training costs

educational setting with the responsibilities assdated

with management and administration. Collaborative  real-time  multimedia  for
corporate training is the result of recent techgglo
.  INTRODUCTION advances. It enhances interactive distance-based
learning by using various forms of media in real

Real-time multimedia technologies allow an
effective and low cost opportunity to deliver
corporate training activities that are requiredrfro
technological environment. Competition and verJ . ; i .
fast changing business environments are powerfl[flwltIple media delivery mechanisms, to fully

motivations for continuous learning process.'meraCtive mechanisms of the latest [2]. First

Company employees need to stay up to date Wit?leneration of correspondence course for corporate
current rapidly changing technological raining relies on hardcopy text as the primaryrfor
of communication between the instructor and

environment to be competitive. Skills must be dent. This f £ traini h .
replaced continuously because are becomir;%‘u ent. 1 nis form of training was asynchronous in

outdated much quicker. The deployment of Intern ature, tthe ”ﬂOW O(I)fthlnformatlon takes tplace
and intranet infrastructures within organizationsasymme ricaty, an ere was no peer-to-peer

provides a unique opportunity to enhance on_goinﬁ]rteractlon. The second generation enhances the

training activities by incorporating multiple forms St ulsmg .dOf mng_pIeTI;)rmsd_ of rréeq?. F:_)r
of media and real-time interactivity. Collaborative EXaMP'€, video, audio, » radio, and Interactive
CDs enhance text-only media are used in the

real-time corporate training offers a numerous d i Otherwi the 1l ;
advantages over traditional training: second ~generation. Erwise, € flow ©

information  remains  asynchronous.  Third
« Dramatically reduces corporate travelgeneration training uses collaborative multimedia

related costs technologies to enable communication and
information sharing between instructor and
students, and between student peers. Training
« Enhances interaction and reduces delayessions are synchronous, two-way communication

over traditional video based training is enabled between faculty and students, and

time. Table | and Table Il describes four

« Delivers focused learning content
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multiple forms of communication and media aresold by companies such as Cisco, Polycom,
used. The technologies of the fourth generationBanasonic, Sony and others. Currently the costs for
make possible the development of learninghese codecs are significant. Low-end, small-room
communities across time and distance. Especialljideoconferencing can be accomplished using
valuable to distance education was the emergencelatively economical adapted classrooms for
of two-way videoconferencing classroomsending and receiving video [4]. A high-end,
technologies. Videoconferencing has grown irstudio-quality classroom will also have
sophistication such that classrooms can be used ofessional cameras, operators, and monitors.
remote sites to send or receive schedulellew developments of videoconferencing software
instruction. Videoconferencing technologies enabl@roducts are bringing videoconferencing to the
real two-way audio/video communication. Thesedesktop level. Thus, in designing distance
technologies are finally becoming more affordableeducation programs, three levels of
and easier to operate. Virtual classrooms can hédeoconferencing can be considered: desktop
created that consist of one or many classrooms [3lideoconferencing for faculty-to-student and
A virtual classroom might be composed of twostudent-to-student discussion and collaboration;
classrooms many miles apart linked by point-tosmall conference rooms for instruction and
point line or of many class- rooms linked by acollaboration between small groups; and large
video bridge and multiple lines. If the virtual classroom studios for large group regular
classroom consists of only two classrooms, @struction.

e . e 2.2 The fth generation of disance earing
: : : ) . —_technologies is essentially a derivation of thettou
videoconferencing units. This technology requwes%

video codecs (compression - decompression) uni eneration, which aims to maximize the current
P P apabilities of the Internet and the Web [5].
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TABLE |. GENERATIONS OF DISTANCE LEARNING TECHNOLOGIES

First Generation
Primary feature

Second Generation
Predominantly one technology Multiple technologigthout computers
Timeframe 1850 to 1960 1960 to 1985
* Print (1890+) « Audiocassettes
* Radio (1930s)  Television
Media * Television (1950s and 1960s) « Videocassettes
* Fax
* Print
« Primarily one-way communication « Primarily one-way communication
Communication Interaction between faculty_ and student by tebeigh  « Interaction between faculty ar_]d student by tebegeh fax,
features . and mail . . . and mail .
» Occasionally supplemented by on-site facilitators ~ » Occasionally supplemented by face-to-face mesting
and student mentors
« Student generally isolated from faculty membet ane« Increased contact between faculty and studentsléghone,
other students and occasional face-to-face meetings
« Students must be mature, highly motivated, and « Student generally still primarily isolated, stirtyin home,
Student disciplin_ed ' o_ften at ur)usual times, by _sel_f _
characteristics . Students_generally Wc_)rklng on core educational « Student highly motivated and_ self-disciplined tton
and goals requirements or lifelong f_ennchment generally working _
» Occasionally used for large, isolated groups of « Student on core educational requirements, adgance
students with site monitor or mentor

degrees, or lifelong enrichment

» Occasionally used for large, isolated groupsudants with
site monitor or mentor
« Highly structured materials, such as programmed e« Materials almost 100 percent prepackaged andtsted
Educational _ learning _ for indepe_ndent I_earning _
philosophy and . Matenals'almost 100 percent prepackaged fordstan  « Highly dependent on mstrucuqnal systems degign
curriculum alone delivery, suppl_emented by tutor or mentor, a compensate for I_ack of d_|rect and |mmed|ate stuntlty
design _ novice expert _ ) ~ interaction, spontaneity
* View of student as empty vessel; primary goal is « View of student as empty vessel
information dissemination
« Postal Service for delivery of print materials

» Widespread television in homes and schools (1960)
 Radio technology in home

» Widespread audio and videocassette technolog30{19
« Radio and television broadcast stations and tower e« Instructional program designers, developers, yprets
Infrastructure « Instructional program designers, developers, « Significant up-front investment
components producers « Faculty tutors or site facilitators, dependingroadel
« Significant up-front investment
« Faculty tutors or site facilitators, depending on
model

* Source:The concept of generations of distanceilegiwmas adapted from A. W. BateEechnology, Open Learning and
Distance EducatioifLondon and New York: Routledge Publishing)
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TABLE Il. GENERATIONS OF DISTANCE LEARNING TECHNOLOGIEGCONTINUED)

Third Generation Fourth Generation

Primary feature Multiple technologies including computers and ~ Multiple technologies including the beginning ofht

computer networking bandwidth computer technologies
Timeframe 1985 to 1995 1995 -
« Electronic mail, chat sessions, and bulletin Hear * Electronic mail, chat sessions, and bulletin Hearsing
using computers and computer networks computers and computer networks plus high- bandiwidt
» Computer programs and resources packaged ontransmission for individualized, customized, anve ideo
disks, CDs, and the Internet interactive learning experiences
* Audio conferencing « Computer programs and resources, packaged os, difks,
Media » Seminar and large-room videoconferencing via Internet
terrestrial, satellite, cable, and phone technel®gi * Audio conferencing
* Fax » Desktop videoconferencing via terrestrial, sdtelcable, and
* Print phone technologies
* Fax
* Print
« Significant broadband communication from » Two-way interactive real-time capabilities of &udnd video
faculty to students via print, computer programs, ¢ Asynchronous and synchronous communication betwee
and videoconferencing faculty and students and among students
Communication » Two-way interactive capabilities enabling « Full 30-frame-per-second digital video transndasivith
features asynchronous and synchronous communication databases of content resources available via tamgt and
between faculty and students and among studentsNorld Wide Web
« Internet good for text, graphics, and video « Lengthy digital video programming available omdd
snippets
* Increased contact between student and faculty vielncreased contact between student and facultgonaputer-
computer-mediated communication mediated communication
« Increased contact and collaboration between ¢ Increased contact among other students in the sanrse or
students in the same program program

» Technologies support the development of a » Technologies support the development of a legrnin
learning community between the students and thecommunity between the students and the faculty

Student faculty * Increased face-to-face meetings, often for lopgeiods, such
characteristics « Increased face-to-face meetings, often for longeras three to fourteen hours; also face- to-faceaootirough
and goals periods, such as three to fourteen hours desktop videoconferencing

* May be working on core education requirementsy Student may be working on core education requerds)
advanced degrees, professional certification, or advanced degrees, professional certification

lifelong learning » More faculty direction and support possible; {d&siplined
» More faculty direction and support is possible; learners can be supported

less-disciplined learners can be supported » Goal is to develop skills, knowledge, attitudes

» Goal to develop skills, knowledge, attitudes

» Materials must still be highly structured and » Materials must still be highly structured andigaed, but

instructionally designed; interactive technologies interactive technologies can provide more ad hppst of

Educational can provide more ad hoc direction and support of learners

philosophy and Iearner_s » Materials may vary fror_n 100 percent prepackagedgbut 30
curriculum » Materials may vary from 100 percent percent prepackaged, with more faculty or ment@ation and
design prepackaged to about 30 percent prepackaged, wihpport
more faculty or mentor direction and support « View of student as active learner, participant aontributor
* View of student as active learner, participant a
contributor
» Widespread use of computers and multimedia < Critical mass of ownership of computers with nalservices
« Critical mass of ownership of computers with  + User-friendly, affordable multimedia Internetheologies
online services (in 1996, about 8 percent in U.S. < User-friendly technologies needed to ensure acces
could access World Wide Web) * Instructional program designers, developers, ypcets
Infrastructure « User-friendly technologies are needed to ensures Significant up-fron_t inves_t'ment _
components access « Faculty tutors or site facilitators, dependingroodel
« Instructional program designers, developers,  « Improved development tools for complex media giesind
producers development

« Significant up-front investment
« Faculty tutors or site facilitators, depending on
model

with smaller companies, corporate training is a
ll.  POSSIBILITIES OF DISTANCE LEARNING IN profitable market [6]. The widespread use of
CORPORATE SETTINGS information technologies within corporate settings
The basic principle to the adoption ofis another cause to the deployment of collaborative
collaborative multimedia training in corporatereal-time training. The adoption of open Internet
settings is economic. Large multi-nationalstandards and protocols, along with the deployment
businesses save large amount of money in trainirgf intranets in corporate settings, has provided th
related expenses. Collaborative training imecessary network infrastructure to support digital
corporate settings has proven to be cost effectivepllaborative training activities [6]. Common
while also increasing knowledge retention. Everstandards and protocols have also led to a
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reproduction of video training solutions. Thesolutions, but they are well suited to support high
development and adoption of the Internet habandwidth, high-speed corporate traffic such as
played a fundamental importance role intwo-way video and audio. While the technologies
stimulating interactive distance learning. Howeverare not yet ubiquitous throughout society, they wil
the Internet's success has led to increased traffflbon become part of every corporate intranet.

that threatens to undermine its usefulness in this

important area. To overcome some of problems |||, BENEFITS OF DISTANCE LEARNING IN

related to Internet congestion, firms are beginning CORPORATE SETTINGS

t(_) lease d(_adlcated high-bandwidth networks as Distance learning provides an alternative means
viable substitutes. There are numerous obstacles training/instruction to employees as well as
success, mainly the availability of robustapprentices. Academic institutions or corporate
communication  networks  to  support bothcompanies can use distance learning to upgrade
synchronous and asynchronous communicatioheir worker skills and keep them up to date on the
Current network infrastructure is one of the reasoryapidly changing technologies or simply to
to limitation of widespread use. Interface design f introduce new products. Workers benefits of
corporate training applications needs someorporate distance learning programs: [8]
refinement, e.g. efforts to coordinate signals and
communication between learners and instructor;
issues of gesture and peer to peer interaction need® Mmaterial can be viewed as often as they like
intuitive execution. The costs for the trainingdab flexibility

are non-trivial. The transition to a collaborative

training environment involves considerable ¢ the ability train off the clock

investments  in  infrastructure,  applications, . g cost

instructional personnel, and learning content. €hes

elements must also be integrated. As with other * self-paced learning

forms of distance learning, dedicated training Many organizations are finding positive returns
facilities require careful planning in terms ofon investment from distance learning. Distance
infrastructure, hardware, software planning, an([barning provides the opportunity to study more
setup. The appropriate delivery of training materiasubjects and reach out to programs that are not
also needs to match the levels of interactiomvailable in the immediate area. Learners may to
supported. Instructors must be informed with thevork at their own pace in many circumstances. The
technology and the learner interaction inrequirements are not as strict and typically give a
collaborative settings. New instructional roles ar¢éange of due dates when the work needs to be
needed to support telecommunications and managgbmitted. It seems as though distance learning has
digital connections between sites. If courses requi the potential for great cost savings, and some
on-line reference materials, these material need gudies have shown encouraging results on the
be maintained. Finally, instructors and learnerQ€nefits side of the equation such as increased and
must understand and effectively navigate their neymeliér sales. Not all programs report positive

learning environments if they are to maximize theif €SUlts. though. Distance learning initiatives ban
costly to design, and they certainly will not reqga

learning experience. Findings from on-goinj%Ii the traditional methods of training [9].

¢ no travel time

devehlopmf[entrs] sm:gges‘; that adfocutsh mu?;t] be plac termining the proper place of distance learning
on how technology 1S used, rather than Whafinin 3 program of employee training and

technology is used. Training goals and processgR,elopment is necessary. Companies have noted
must determine which tools are adopted. Thene following benefits:

obstacles to the adoption of real-time collabogativ
multimedia technologies for corporate training can
be overcome, e.g. network infrastructure
limitations are being addressed using private and Improved consistency and scalability with
leased networks. Leased network lines provide a content

cost effective alternative to companies that need |
reliable connectivity, but cannot afford their own
network. In addition, organizations are upgrading ¢ Convenience and cost
their LANs and WANs with more robust intranet
and extranet architectures. These new architectures
are not only cheaper than previous client-server ¢ Customization and language

Economic savings by converting traditional
methods to distance learning

Individualized learning

Recordkeeping and testing
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Learners need full access to the equipment
necessary to carry out course requirements, e.g.
online courses require a computer with Internet
access. Technical requirement may be difficult to
meet for some learners who may feel overloaded
and challenged if they are not completely computer

Standardized delivery
Self-paced learning

Variety of available content

IV. RESPONSIBILITIES OF DISTANCE LEARNING | ¢ 4. Technical alitch d deall ith
IN CORPORATE SETTINGS informed. Technical glitches and dealing with an
T _ ~unfamiliar learning environment can cause stress
Every  organizational  setting requires and frustration. Companies take a serious risk when

reSponSibilitieS with the management of diStanCaEursue distance |earning programs that are not

learning, including the corporate/non-education
setting. These responsibilities include:

ccredited. Not all distance learning is legitimate
they may be issuing fraudulent, invalid degrees.
This is probably the most important factor to check
before companies enroll in a distance learning
and institution.

Ensuring equipment is up and running

Providing learners

facilitators

support  to

V. CONCLUSION

The future of corporate training using
collaborative multimedia technologies is very
capable. Numerous studies have found distance
?earning courses as effective as traditional
classroom training. The economic reason and the

Upgrading equipment
Receive copyright permission

Ensuring content meets the needs of th
learners

Distance learning may not be the ideal optioriechnology have been demonstrated in numerous
for everyone, because requires self-motivatiorsettings. Corporate distance learning activitiegsha
does not give direct access to instructor, does netgnificantly reduced overall training costs, and
offer immediate feedback, does not give learnerenhancing learner retention rate. The capabilities
the opportunity to work on oral communicationthe distance learning increase, as the costs of
skills, may not be acknowledged by a specifidnfrastructure and tools decline. While there still
employer, requires to have reliable access ttemain some challenges to overcome, we expect
technology and may have hidden costs. Distanggorporate distance training through collaborative
learning is best suited for mature motivatednteractive multimedia to undergo widespread

learners who cannot afford the time to participat@doption in the next years.

in a traditional classroom. Some learners have
feared the loss of the personal touch with an
instructor, such as asking questions after class, alll
the loss of human contact offered in a tradition
classroom until learner commit himself to this
mode of learning and communication. Howeveryg
distance learning gives an opportunity to email
instructor any time or chat online. Thel4
corporate/non-educational settings seem to face

2]

greater challenges when it comes to managing and

administering the distance
These challenges include:

learning programs.

(6]
* Unqualified facilitators

» Content not geared toward various learners
due to lack of time to evaluate learner need$']

* Equipment cost
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Abstract - This experimental study examined 1O attract more students. Software can be provided
effectiveness of the computer-assisted instructiqiCAl) on to the students to allow them to engross the
students’ achievement in biology science as compdraiith : : : ;
the traditional method of instruction. This experimental bIOIOQ_y as subject, thus maklng_ learning more
study was conducted in a grammar school in Zrenjanin meaningful. The use of educational computer
Serbia. The sample for the study comprised 100 stedts  goftware will bring new, exciting, actual and
4th grade of grammar schools, which were randomly . - ! . ’
distributed into control and experimental groups. Tre  'éwarding educational experiences for both

experimental group was taught Genetic by CAl progran  Sstudents and teachers [6].

(educational computer software "Genetics"), while he . .

control group was taught the same content in the In the field of education, computer has been

classroom by the teacher through textbook based fege  ;ged in a variety of ways instructional process tha

method. All students received one pre-test in ordeto . - . .

estimate their prior knowledge, post-tests in orderto ~ CONSist of computer assisted instruction (CAl) and

assess knowledge and comprehension immediately afte computer management instruction (CMI), and in

learning and retest again after 6 weeks. The indepeent administration. In the instructional process

two-sample t-test was applied for the evaluation of the " . . ’

results of the study and there was a significant tierence ~ COmputer Assisted Instruction (CAl) is used to

fav?ring tg% et>t<perim%ntt?]| grO;J?- Tthe gxp?rintﬂental goutp instruct students in various subjects. Information

performed better on both post-test and retest compeents ;

of the achievement test as compared to the contrgtoup. and messages are p'resente.d to the Ieam?r “S'f‘g the
computer, through interactive process involving

l. INTRODUCTION drill, practice, tutorial and dialogue. The CAI

Modernization of teaching and learning in€nsures that students are presented materials or

modern age implies enhancement of work inoroblem; situations, guidjng stuqlents’ thinking,

education based on fitting into the framework Ofrespondllng to students questlons, assess'”‘%’
technological surroundings of IT society. TheStUdents performances and managing students
more and more increasing role and significance Oqath through a course [2].

information and communication technologiesA. Computer-Assisted Instruction (CAI)

(ICT) in human society is one of the most computer-assisted instruction is the process by
important characteristics of today's world. Thesgyhich written and visual information are presented
new technologies are an integral part of many, 5 |ogical sequence to a learner through a
human activities and have implications both in.omputer. CAI can be characterized as interactive
pedagogy and education from pre-school tQnq individualized learning. The students learn by
institutions of higher education. We can assUM@sing software with the text material, graphic

that ICT increases student motivation, what can Bgtormation displayed audio-visual presentation or
seen in many arguments for why ICT should bg;jmulation.

used in schools. There are many assumptions that _ _ _
students are interested in using ICT; they found it Computer Assisted Instruction (CAl) is a
more pleasant, more appealing, and morgrogram of instructional material presented by
motivating to study with computers than withmeans of a computer or computer systems in
traditional means. Teaching and learning ofvhich teacher use computers at different times and

biology could be made more interesting if theSPaces according to the characteristics of the
lesson presentation using Power Point opubject matter. CAl can be used for tutorials (dril

multimedia education software to motivate@nd practice), problem solving, simulation
students to learning and to make more interestin§Xxercises, enrichment programs, remedial learning,
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applications (of problems or concepts) and testingMI group in various content areas of general
[11]. science.

A computer enables repeated trials of Yusuf and Afolabi (2010]8] investigated the
experiments with considerable ease in a limite@ffects of computer assisted instruction (CAI) on
time, provides immediate feedback, allowsecondary school students’ performance in
stimulus, observation of graphical representatiobiology. The influence of gender on the
and offers a flexible environment that enableperformance of students exposed to CAIl in
students to proceed with their own plans [3] [11]jndividualized or cooperative learning settings
[15]. package was also examined. The findings of the

Costa et al (2008[4] worked on A Quick study showed that the performance of students

. . . . exposed to CAIl either individually or
Guide fqr Com_puter-ASS|steq . Instruc_tlon Incooperatively were better than their counterparts
Computational Biology and Bioinformatics and

gave following Guidelines: exposed to the conventional classroom instruction.

Cepni, Tas and Kose (2006) [1Bjvestigated
the dfects of a Computer-assisted Instruction
Material (CAIM) related to “photosynthesis”

* Do not overuse CAl topic on student cognitive development,

misconceptions and attitudes. An experimental
research design including the photosynthesis
achievement test (PAT), the photosynthesis
* Maximize Interactivity concept test (PCT) and science attitude scale

. Allow Different rates of Progression in (SAS) was applied at the beginning and at the end

Class, but ensure that all students reach tHf the research as pre-test and post-test. Afeer th
Objectives treatment, general achievement in PAT increased

by 10% in favor of experiment group (EG) at (p <
* Ensure students understand the scope amgps) significant level. Although the increase in

* Ensure that CAIl Activities are integrated
into curriculum.

 Plan for use of CAI well adjusted to
Infrastructure and Resources available

objectives of Assignments cognitive development at knowledge level was
e« Be sure students understand the models4-8% in the EG and 18.2% in the control group
presented on the screen (CG), the development at comprehension and

application levels were 19.8-18.5 in the EG and

* Assess and Evaluate student Performancg 75 086 in the CG, respectively. This result
while using CAl showed that using CAIM in teaching
B. Effectiveness of CAI photosynthesis topic was verffectiv for students

Chapman and Ferguson (1993) i®{estigated to reach comprehension and application levels of
the performance of students using skills usingCgnitive domain. However, CAIM did not change
Computer assisted genetics instructor which wa&@jor misconceptions related to photosynthesis
evaluated in an introductory genetics coursd©PiC in EG as expected.

Students utilizing CAGI scored an average of The effects of tutorial and edutainment

between 6 and 10 points higher on hour examsoftware programs related to genetics concept on
than students in the same class who did not usgudent achievements, misconception and attitudes
CAGI. Authors found that CAGI helps studentsinyestigated Kara and Yesilyurt (200[)5]. The
focus on the key aspects of biological processegesults showed that only tutorial design software
diagnose misconceptions, and provides drilprogram had the positive effect to the awareness of
accompanied by immediate feedback. student’s understandings to the genetics concepts.

Mahmood and Mirza (2012) [Sihvestigated Yildirim, Ozden and Aksu (2001) [16]
effectiveness of the computer assisted instructiofompared the traditional and hypermedia learning
(CAI) on students’ achievement in general sciencenvironments on the chosen subjects in a control-
as compared with the traditional method ofireatment group and pre- and posttest design in
instruction  (TMI). The experimental group their study on acquiring and retaining knowledge.
performed better on all the three components dfjine grade biology students were distributed into
the achievement test as compared to the contrglibject (hypermedia learning environment) and
group. The CAI group also scored higher than thgontrol (traditional) groups. Pre-tests, post-tests

and retention tests were administered to both
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groups. The results of the post-test did not displa A.3 Data analysis

a significant difference between the control and |n order to compare the deference’s between
experimental groups about acquiring knowledgecontrol and experiment groups on the pre-test,

However, the retention tests showed that thgost-test and retest results the independent t-test
experimental group retained knowledge better tha@as applied. Statistical processing of data obthine

the control group. from the tests was done by using SPSS 19.0
The content of Biology lectures is practically SOftware package.
predisposed for CAl. The largest part of theme . RESULTS

units and lesson items from Biology curriculum at Both . | and | d
all levels of education can be presented with oth experimental and contro! student groups

pictures, texts, adequate video sequences altfre d_balanc?]d at ][he fbﬁglnnmg ofAresearch
simulation applications. For certain fields this is2¢cording to the results of the pre-test. As seen |

the way to achieve maximum effects. HoweverTalble 1, at the beginning the pre-test means of

little is known about the use of computer assiste§*XPerimental g(;oup (EG) and cc_)ntlrol g;']oup (CG)I
instructional package in the Serbia educatiof/@s 80.240 and 81.040, respectively. These results

system particularly in grammar schools. Thus,Showed that the sample’s present knowledge levels

much remain to be empirically studied on theVere very close to each other and a significant
effect of CAl in biology education, in Serbia. difference does not exist b.etwee” the pr.e'-test

scores of the computer assisted and traditional
.  PURPOSE OF THE STUDY educational groups. (t = 0.506, p > 0.05). For this

The study investigated the effect of computer-reason' it can be stated that students do notr diffe

assisted instruction on the performance of knowledge levels), in other words, the groups
secondary school students in Genetic (Biology)2r€ equal.

Specifically, the study ex,amlned Fhe effectlv_eness TABLE | DIEFERENGE BETWEEN THE SCORES OF

of the CAIl on student's learning Genetic @S  EXPERIMENTAL AND THE CONTROL GROUPS ON PREEST
compare to traditional method of instructions.

A. Material and Method Si
. Gro Std. -
A.1 Educational software N Mean t test

The software "Genetics" is made in Adobd " Deviation
Captivate 5.5 programm. Teaching softwarg
"Genetics" is compiled for 4th_ grade students 4 so|  80.240 - 836
grammar schools as a substitution for the bog 0.50
during the elaboration of Biology materials. Thg 6
software contains 15 tutorials, exercise CCJ S0] 81040] 7974
animations as well as the final test from Genetics.

After each lecturing unit (tutorial) thtest follows.

(2-tailed)

0.614

After the treatment the post test scores for EG
and CG were 91.680 and 80.100, respectively.
The test contains various types of questions andrable 2.). These results showed that the sample’s
problem tasks: multiple choices questions, fill inpost - test knowledge levels were different, EG
the blanks, matching. had significantly higher than the mean score for
A2 Sample CG. A statistical significant difference was found
The sample for the study comprised 100between the groups (t = 8'317’. p < 0'05)'. This
students 4th grade of grammar schools ipneans that CAl was mpreffectw at Genetms
Zrenjanin, which were randomly assigned intoteachlng in EG than traditional method in CG.
eXperimentaI (n=50) and ContrOI (n:50) grOUpS. TABLE Il. DIFFERENCE BETWEEN THE SCORES OF
While the experiment, experimental group was  EXPERIMENTAL AND THE CONTROL GROUPS ON POSTEST
taught with CAIl, the other, control group
continued their instructions with the regulan Sig.

: Std.
teaching method. Group | N Mean | poviciion| ttest

(2-tailed

A.3 Instruments

Instruments used in the research were g EG 50 | 91.68( | 5.33¢
follow: pre - test, post - test and retest. Thg 8.317 0.000
maximal scores on any test were 100. CC ] 5C | 8010C | 827
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mode for learning in Genetic lectures. The results

The average score in the stu_dents_ retentiopt e present study are in consonance with the
test, who received computer assisted |nstruct|0|?e ults of many of the experimental studies

was 90.820 and the average retention test score @ monstrating effectiveness of CAI for better
the students who received traditional education i§tudent achievement in biology [1], [5], [7], [8]
78.900. [9], [15], [16]. All listed authors emphasize the

TABLE Ill. DIFFERENCE BETWEEN THE SCORES OF advantage of the use of computers in relation to

EXPERIMENTAL AND THE CONTROL GROUPS ON RETENTION TEST application of other forms and methods of work in

- S5 Biology lectures.
- 2-tailed - _
Group | N | Mean | o liafion| ttest | (2tailed) The efficiency of these kinds of lectures and
enhanced motivation of students is especially
EG | 50 | 90.820 | 5.454 : :
8.679 | 0.000 emphasized. The effectiveness of computer-
CG ] 50 | 78900 | 8036 assisted instruction for improved student learning

. .as demonstrated by the present study may be
The difference of 11.92 between the scores iRttributed to the software used in the experiment
the retention test is found was significant. Agnd the way it was used. Educational software can
statistical ~ significant difference was foundpe ysed to explain the concepts and processes in
between the groups (t = 8.679, p < 0.05). such a manner that is not possible through
traditional practices. Achieved results show
students' interest for these types of lectures and
9500+ learning, and output results show that the stutients
average grades are higher in comparison to
traditional approach of learning with lecturing
topic "Genetics".

B Experimental V. CONCLUSION
group

= Control group

Average of scores

The pedagogical research was conducted with
parallel groups (an experimental one and a control
one) during which the efficiency of applying
computer assisted instruction (CAI) in biology
classes was analyzed in relation to the traditional
classes. The experiment was realized on the
sample of 100 students (of which 50 were in the
experimental group and 50 in the control group).
With the students from the experimental group, 15
lessons ofGeneticsteaching unit, was done by

According this result, it can be stated thafsing CAU, while the students form the control
students receiving computer assisted instruction i§roup covered the same content in a traditional
teaching Genetics shows differences in terms Qlay. The average score of students from the
remembering what they have learnt and enabl@(perimentaj group on the pre-test was 80,24
retention in learning when compared to traditionahoints, while the average score of students from
education, in other words it can be stated that CAdontrol group was 81,04 points. The difference in
is more effective than traditional education. results from the pre_test for the two groups is not

To support education activities with visual angStatistically significant. After realization of the
audio equipment provides enrichment based on tféénetics teaching unit, by applying different
technological developments or availability oftéaching methods in experimental and control
technology. As seen on Fig. 1. computer assistedfOUPS, the students from both groups were tested
instruction is a better method of instruction forin the post test. The average score of students fro

secondary level Genetics science as compared ¢ experimental group on the final test was 91,68

Figure 1. The average score of experimental antt@ayroup on the
pre-test, post test and retest

the traditional method of instruction. points, while the average score of students from
control group was 80,10 points. After 6 weeks, the
IV. DisSCUSSION students of both groups were tested with the same

Results of the study demonstrated thatest (retest). The average score of students from
computer assisted instruction was an effectivéhe experimental group on the retest was 90,82
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points, while the average score of students frofl M. McLean, "Introducing computer-aided instructiamo a
control group was 78,90 points. The analysis of

the results from the post-test and retest has shown
that the students from the experimental groufs!

achieved higher quality and quantity of knowledge
in relation to the students from the control group.

The differences in achievement of the students]

from experimental and control groups on post-test
and retest are statistically significant in favdr o
the experimental group.

(1]

(2]

(3]

(4]

(6]

[11]
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Abstract - The new, digitally educated generation, II. SIMULATION IN EDUCATION
requires  individualized teaching process, as welbs )
increasing interactivity, during the adoption of the new The modern age expects a different approach to

curriculum. . With the development of information — aqycational - pedagogical process. Huge attention
technology, the ability to adapt teaching materiaheeds of .~ . he individualizati f hi .
students is increasing. Today, it is possible to psent !S gIVen to the individualization of teaching, that
every physical phenomenon, in an easy and adapting methods and forms of pedagogical-
Undehr_Sta”dabLe way to dStUI‘%ede An_'mportég?t rolen  educational activites to individual students'
teaching technical an education subjects are ot :
simulations, as they offer the possibility of certm characteristics.Thanks  to neW_ technologies,
processes manipulation. Simulation in the teaching StUden_tS can f0”0\_/V Syll_ff-bus at _the”' own pace and
process allows two-way communication, changing the according to their ability, which contribute to
input and output of the model. better activites of students, encouraging

. INTRODUCTION independence and creativity [3].

Simulation is the imitation of some real thing, From the beginning, man has weighed to
state of affairs, or process. The act of simulatin%omml.”“Cate and interact with its surroundings.
something generally entails representing certaif?Ver time, the forms of interaction are becoming
key characteristics or behaviours of a selectefore complex and progressive. Of course, all this
physical or abstract system. Simulation is used t§ Peing simplified by appearance and use of
resolve problems with events whose occurrence @omputer.  Today's technology —expands the
stochastic. It represents an approach to solving@Pabilities of man, allows him to engage in
operational problems, in which the parameters c0lving highly complex and demanding problems.
the actual problem situations a system entries in B¢ development of computers has created
mathematical model. The mathematical modelconditions for the design and implementation of
based on the value to determine possible states tffmulation. Today simulation is widely used in
the system can take. The simulation does ndpany fields, such as business systems,
provide a concrete solution, but the informatiorngineering, medicine, IT, biology, schooals, etc..

supporting the decision. As mentioned above, simulations have found

The simulation process is a structure to solvéneir place in the field of teaching. Sometimes for
real-world problems using simulation modeling. Itthe realization of the experiments, it was necgssar
can be displayed as a series of steps that descriige find a lot of time and money. Today,
the different stages solving problems with thisSimulations enable you all of this much more
method (life cycle simulation). The structure of th Successful, with no major investment. The use of
simulation process is not strictly sequential, but Simulation and animation in teaching TEO, in
is possible and returns to the previous stepsef tinany ways makes work easier and evoke interest
process, depending on the results obtained Mith students. It is necessary to modernize and
different stages of the process. Number of phas@apt teaching to new generations, high quality,
and sequence their performance depends on ed®@dern and productive teaching technical and IT
specific situation, but it is still possible to sjfga  €ducation in our education system, is something
general, an ordered set of procedures. we should strive for.

Simulation is also used when the real system Simulation models allow the study of
cannot be engaged, because it may not Hgenomena in reality, they are used to show only
accessible, or it may be dangerous or unacceptafte essential characteristics of a real phenomenon,

to engage, or it is being designed but not yetpuil€Ssentially modeling is the emulation of certain
or it may simply not exist. processes, systems, phenomena and accept their

behavior in real life. Models can be the forerunner
of a real system or to be realized subsequently on
the basis of the existing system. The models witch
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are designed on the basis of existing real systenduded in this form of material presentation.dt i

are very useful in the learning process, especiallgvident that the chalk and blackboard, slowly
models that allow the functioning of a systemreplacing the computer and interactive whiteboard,
process or machine to be presented to students. namely because what all that new technologies

The advantages of using simulations are

« The model can be reused for the analysis of
the suggested plans;

have to offer.

If we genuinely decide for self-development

model, you need to stick to some rules. Practical

modeling is done through the following phases:

« Simulation methods can be used to assist in

the analysis, in the case where the input A) The choice of content - a preliminary phase

data is in some way incomplete;

data obtained from real system;

B) Define the objective of the class or learning
. Data are often much cheaper from similaobjective:

- The generated data can be used to assess,

any measurable characteristics;

- Simulation is the only tool for solving
particular problems, if there is a danger to
students (electronics exercises )ili su
promene brze tako da ih oko nemoZze
registrovati (rad motora SUS, rad
elektromotora ili generatora);

« It is possible to describe and solve complex
dynamic problems with random variable;

« Facilitates the adoption of a curriculum,
helps students to understand individual
processes and phenomena [4].

- Disadvantages of using simulations are:

« Simulation models can be costly and
require significant time for the development
and validation;

» Due to the statistical nature of simulation it
is necessary to perform a number of
experiments in order to obtain an
appropriate sample of simulation results;

« you dont get dependence of output
variables of the models’ input variables;

« It does not get the optimal solution;

Model validation is complex and involves
additional experiments [1].

Today it is possible to find many ready-made
applications that simulate certain processes which
makes teachers work easier and more interesting to
students. It is possible to simulate the circuit,
without fear that the children might happen
discomfort, it is possible to make a solution, make
a molecule to study the effect of the
electromagnetic field, explain the principle of
inclined plane, etc. Applying some of the
simulations in teaching TEO, | notice a huge
interest in students and their desire to be more
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The design phase
implementation phase
Phase of testing, verification and validation

Preparation of user documentation, which
should contain the following elements:

Model name,

The type of model,

School subject, educational topics, field,
which is intended age,

Didactic and technical Instructions [5].
Evaluation phase
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Solar energy is energy from sun, which we seds far as our model, we wanted a practical
in the form of light and heat. The sun is the b&ige example to show how solar
source of energy on the Earth. Photosynthesis is
solar energy converted to plant mass, which thus
becomes transformed into energy in the form of
cellulose or other carbohydrates. The energy
generated from solar radiation is called a
renewable energy source, because its use does not
disturb the balance of nature. All conventional,
fossil, fuels are also a form of solar radiation.
Solar energy can be used in different ways, it is
possible to transform it in the thermal, electrical
chemical or mechanical energy.

Unbelievable but true is that, at the time of the
ancient Greeks, writer Xenophon described how
withclever construction we can use solar energy
for heating homes at winter. Today, solar energy is
used primarily to generate electricity or produce
heat.

Solar systems based on the use of photovoltaic
cells are used to convert solar energy into
electricity and thereby ensure power supply . The
basic and major part of the system is the solar
panel that produces energy using Sun's energy.

Solar collectors convert solar energy into heat,
which is used to heat water, but it may be used for
additional heating or as auxiliary heating.

Solar energy has achieved enormous popularity
as a renewable energy source, which does not
generate pollution and contributes to the
conservation of nature [2].

Figure 3. Appearance of the pages

V. SIMULATION MODEL energy can easily and efficiently be used in

The simulation model, with which we want t0 everyday life, and thereby to familiarize students
approach with syllabus from renewable energyyith the concept, purpose and benefits of
sources, includes action of replacement elemengmulation as a teaching method. As shown in this
of Sun and clouds. With such actions, the studerfydy simulation is therefore an ideal way to show
insight into the contribution of solar energy ith that a model has to work in a real environment,
development of hot water, and what are thend then on the basis that it can be modified and
outcomes of bad weather. In the following part Ofmproved, or even determine whether it pays to
the paper are presented the simulation [5]. implement the project. Therefore simulations are

V. CONCLUSION increasingly being used in education.

In modern society and in modern education REFERENCES

people are constantly trying to progress. Al http:/icomputersimulations.blogspot.com/2010/0Jdpuesti-i-
1. . . . nedostaci-simulacije.html

adrcll |t|o|n to rt]he n}fater.lal that dIS taléght I 2] http://solarni-kolektori.biz/solarna-energija

schools teac mg_e ect_lveness epenas on t http://www.cnti.info/energija/page11.html

method of teaChlng- Simulation pI’OVGd to b@l] I. Task,, J. Tast, D. Tubié, M. Siljak, ,The application of

extremely effective method of learnin an software models in teaching techniques®, TECHNIGSD

. K y . . -g’- INFORMATICS IN EDUCATIO, Technical FacultyCasak

interesting method that students willingly 555 ' ’

aCCGpt and use to eaS”y valJire kn0W|edg§} http://sr.wikipedia.org/sPauynapcka_cumymnaiija
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M-LEARNING AS A TREND TOWARDS
MODERN LEARNING
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" Faculty of Economics and Engineering Managementj Sad, Republic of Serbia
blagojevic.bratislav@gmail.com, solesadragan@gouail.

Abstract - Mobile learning is an e-learning approab  |earning is that it allows on-line connectivity
in which the learning materials available using PDA anywhere at any time with the center base of the

(Personal Digital Assistant, PDA) and smart mobile . . .
communicator. Typically, e-learning is described as |€arning achievement of Socrates thinks he should

learning "anytime" and "anywhere" (anytime, anywhere), D€ everywhere and anywhere learning.

but with access to a computer and connection to the M-I . includ f the busi
Internet. All student needs, it is a device PDA osmart -learning can inciude any o e business

mobile phone and wireless network of any type. supplies to take the course from a personal digital
assistant PDA to the net-based one, while
I INTRODUCTION instructor training is facilitated through a laptop

The use of mobile devices to support Iearning\/IObiIe technology allows schools to extend
e

and teaching is not an unknown conception i arning beyond the classroom walls. Higher
educational circles. Three decades ago the use gfucational institutions have already started
graphic and scientific calculators in the classroongXPerimenting with this technology to develop

made a significant contribution to learning. The us&@€W Ways to improve the educational experience
of PDASs for years is present in the classroom an@f their students.

in the work place, for example, the fields of Y

medicine, transportation, business organizations, I,,{/ }

the media and so on. These are the beginnings of b INTERNET -

mobile learning. Today the laptops in higher - -

educational institutions of the developed world, Student Support

desktop PCs, and Pocket PCs (Pocket PC) and Services Student o Student |

handheld  computers  (palmtop, handheld
computers) have the rank of the most important |
hardware to mobile. Manufacturers today combine [ World Wide Web
PDAs with cell phones (smartphones), MP3 player [ Other Matenals
and digital camera.

Course Content Student to Tutor |

Student to Instructor |

The evolution of education and training at a
distance can be characterized as a transfer from d-
learning (distance learning) to e-learning
(electronic learning) to M-learning (mobile
learning). With the successful development of
Bluetooth, WAP (Wireless Application Protocol),
GPRS (General Packet Radio System) and UMTS _ _
(Universal Mobile Telecommunications System), Figure 1. E-learing

the technological structure for wireless telephony g technology allows students and teachers

and wireless computing technology is now firmlyy,q o066rtunity to interact with the contents a th
gstabllshed. M.-Iearmng o mobile leaming, ¢, -se The intersection of mobile computing and
myolves the delivery of digitized content on anye-learning demands any time, anywhere resources
wireless phone connected to a laptop or persongh,yerfyl  search capabilities, rich interaction,
digital assistant (PDA). powerfull support for effective learning and
Wireless technologies and the mobileperformance orientation. There are two known
revolution contributed to the spread of wirelesglirections in the development of mobile learning.
communication devices. The idea behind the mThe first line indicates that the development will
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be the dominant way to access the Internet an
will soon be based on wireless devices. E-learn
simply becomes m-learning with no speci

changes in content. It also highlights the new !

direction of development that m-learning is

characteristic of certain types of target knowledge "3.1,,.,,,,5

knowledge that the location depends on t

learning is presented in Figures 1 and 2.

e L
ra <

C INTERNET
< Dot

Student Support
Services

situation. The transformation of e-learning to m- ( .
=1y

Student to Student |
Student to Tutor |

| Course Content
| World Wide Web
|  Other Materials

Student io Instructor |

Figure 2. M-learing

Until the beginning of 2005 in the world o
mobile learning there was little reason to se

dit T T
ing =\

| @
2 /3 o
a .-"f @ =

he | Delivery - 1
1 __f"F

Figure 3. M-learing

Increased interest in mobile devices and using
them for learning and research can be attributed to
a number of factors: the constant expansion of
wireless broadband networks, the explosion of
power and capacity of the next generation mobile,
and the fact that the mobile has established itself
as devices for communication, deeply embedded
in everyday life as part of our social practices.
"Whether we like it or not, we are ready for it or
not-mobile learning is the next step in a long
tradition of learning based on the technology-says
David Metcalf in the view of mobile learningen
titted "Stolen moments for learning. "It will haae
new strategy, practices, tools, and application of
resources to realize the promise of personal,
pervasive learning at anyplace and at anyt ime. It
corresponds to the interests of "learning on

fdemand" connected citizens in the information
epociety[3

knowledge from the pocket and hand held devices.
However, the expansion of the third-generation
networks and integrated communication devices
that combine telephony, instant messaging, and
multimedia computing, has led to a paradigm shift
in learning. Many users have found that their need
for a computer with broadband connection can
satisfy a small device, that is mobile smartphone
(Figure 3)[4]

the
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‘hybrid ' devices

Figure 4. M-learing

Background:
m-portfolio ‘m’ is for Mobile!

N
nl

Laptops / Compact Laptops Tablet PCs

Games corso' ‘[- . j .

i =
‘Ultra Compact*
computers

Media players
(podcasting +/- video)

Mobile connects formal learning practices with

informal practice of situational learning-
receiving support tasks in the workplace, or using
what David Metcalf calls "stolen moments of
learning"-while riding the train or sitting at the
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airport while waiting for the airplane flight (Figg  (OMA)http://www.openmobilealliance.org/tech/af
5). filiates/wap/wapindex.html where you can find the

latest specs (Figure 6).
Od E-learinga do M-learinga kao trend

Classroom E-learning M-Learning SOAP Listener |
\ Web Service—\‘
Access Limited 24,7 247 \
Quqlﬂy Varied Consistent g:;:::::; T
Formal and
Metrics Difficult Dzt ;:I:;n:lc;llc
Anytime =4
High Retention,
Retention Varied Varied Personalized
| Learning.
Currently Mid-
Relative Cost High High Range, Other Devices
Decreasing. Other Web Serivces
Figure 5. E-learning - M-learing Figure 6. Architecture Web service in E-learning
In the early days of implementing e-learning 1iI. IMPLEMENTATION OF ON-LINE LEARNING
lessons are some of the lessons that need to be IN SERBIA

taken into account in the mobile learning

initiatives. Learning is a deeply personal act tha{t (Ijr.]t. Se:t}la, an V\(’je” ?S Its edn\l;lronment,fttrr\]e
makes the situation when learning relevant raditional form of éducation used by some of the

reliable and engaging. Different types of Iearnin{‘edd"::1 (f]pe?Ch.’ p“”“?dt te)_i_tr'] graphltc matenals._..)
require appropriate strategies, tools and resource nd technologies (print). € most common 1S

Technology alone cannot guarantee bettetreaching in the classroom, what are the media used
learning. Programs effective mobile learning Wi”malgly t%lk angl text (F'glére 7). In :e;:_ent yeam; th ,
require new skills, digital communications, new:>€¢ VIOEO beams and presentations made in

pedagogies, and new practices. The Norclig’owerPoint, which significantly increases the
countries a1nd South Kor#l are 'the leading visualization, interactivity and accuracy of the
countries in mobile learning today. material if11].

Il. WAP AND MOBILE PHONE-DIALER

What has accelerated the trend of e-learning t
M-learning is the emergence of WAP protocols J———
and devices that can directly communicate witt CONTENT AND
the server wireless applications (WTA — Wireless
Telephony Application)5].

As the wireless technology in developing
standards and proposals are quickly changing
What used to be a mobile phone is now becomin, IRADITIONAL METHOD OF LEARNING
a communication terminal that executes the Figure 7. The traditional approach to learning
application, browse, schedule meetings, serves as a
reminder, a terminal for remote reading and

learning knowledge base and, of course a phong, . ! ; :
g g P his situation has changed in recent years,

This takes a standard upgrade. There is a WAP.> ) AN
forum industry group for med to develop a_prlmarlly because educational institutions are

wireless standard that digital mobile phones anﬁ‘cre?‘?"”g'y equipped fqr the use of ICT, and Fhe
other small terminal devices, for example, a PD conditions for the functioning of the Internet in

(Personal Digital Assistant) has provided service erbia are getting better. However, the

to more than a standard service of voice Omtroductlon of e-learning is a complex process
. and is not enough money to invest and equip and
telephone servicgl2].

expect it to be anything else but "just happen by
See the website at http://www.wapforum.org oiitself."

WAP Forum has become the Open Mobile

Alliance

The use of ICT in teaching, mostly boiled
own to each individual and independent projects.
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conceived and designed to assist achieving this
goal (Figure 10). This would facilitate and
improve the process of education and teachers and
students as well. In order to enable and facilitate
the use of certain technologies, institutions must
provide various forms of support to the students:
online application and registration for remote
participants, technical support, consulting
assistance in program selection, assistance in

MOBILE PLACE
OF LEARNING AS

CLASSROOM
o)

CURRICULUM

M-LEARNING ENVIRONMENT mastering the content, help with the organization
Figure 8. M-learning environment of learning, access to literature and other forfns o
support.
Serious projects of e-learning and the lack Ofy i

strong institutional support in the administrationz2et B
and organizational and financial terms. A lack OR e e r el
systematic knowledge on the possibilities of ..

. . 'A YI0KA HEMIISKO TEHNOIOGKA

improving the use of technology can make the LLLLE] iot struKovain suoin
_ \ _ s o e

process of teaching and learning. It is necessary - ol

provide conditions for the systematic use of =
information technology in the organization of the
teaching and learning process (Figure 8).

It should be expected that in the near future th — =

conditions mentioned in the preceding section ma ~ .~ Ny
provide an education in Serbia gained "momentur '
of the system" and moved to higher stages c
individual projects require a higher level of
organizatior{8]. ‘

|faoodle|

Figure 10.DLSVHTSin Krusevac

V. CONCRETE IMPLEMENTATION OFM-
LEARNING

iTunes U app enables fingertip access to entire
courses from the world's most prestigious
universities. Provides knowledge to all who are
interested in the subject area although at thistpoi
not in the classroom. In addition to reading books,
viewing presentations, lectures and assignments,
students will be notified in order at all times kav
the latest information on the subject. Teachers can
Figure 9. E-learning in the organization of teaching. quickly and easily create, manage, and share
The introduction of e-learning, and more andcourses, tests and additional material by means of
m-learning involves achieving some basictne tools on the Internet and use content and links
. . grom the iTunes U apps, the Internet, iBookstore
application or App Store as part of the curriculum.

training staff, teaching staff, support staff
(technical support) and strategic commitment to All three apps, iBooks, iBooks Author and

the institution, the introduction of information iTunes U, free of charge. The App Store can find a
technology in the work of the institution, includin lot of educational applications, intented to

the strategic plan for the introduction of children, pupils, students and all who are thirsty
technology into teachind7]. The number of for knowledge. Current state of the market in favor
institutions  considering  implementation  of of Apple that is closest to the reorganization of
distance learning has been increasing. There aeslucation and increasing the availability of

those who have at least once tried with suckeaching materials. On the other hand, we have
projects (Figure 9)[9]. Courseware tools are devices that support the Android operating system,
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and because of lower prices, better quality and alhformation and communication technologies for
new, even more powerful model pretending to takdistance learning for fast, functional and stable
a leading position in the sale of the tablet. access to learning materials, multimedia

According to the Intrnational Data Corporationpresentations and other educational resources on

(IDC), the market share of the iPad tablet in th;%%he Internet, with continuous testing, testing of

last three months of 2011-and was reduced fro nowledge at all levels, electronic communication
61.5 to 54.7 percent. The result of this distribati with teachers and other students of the course.

will lead to a gradual increase in dominance Distance learning can be adapted to Global
devices with the Android operating system, whiclstrategy for the knowledge economy, because it
is projected to 2015 culminate assume the intensively increases the return on investment in
leadership position in the tablet sector. Althougtknowledge, global connectivity and interaction
there is no self-contained story as Apple, opeand learning in the entire service period. It is an
technology to develop applications from Androidefficient interactive tool for increasing educatibn
and create more than a serious competitor to iO®pportunities without increasing the financial
as generally and in the field of education. Plagfr allocation to conditions of rapid technological
Google Books app provides access to your favoritehange. Distance learning and especially learning
books in electronic form, and many educationalvith modern smart mobile communicator is a
applications enable children overcoming creativehallenge means of improving and enhancing the
math, letters, foreign languages, etc.. TEDyeducational processes, as well as one of the
application is based on the TED (Technologyfoundations for a new and better ways of
Entertainment and Design) - a global organizatioknowledge management. intensive introduction
that brings together the conference in order tinformation technology in education become a

spread "ideas worth spreading" and images gfriority of modern higher education institutions
successful people from various sciences that in 1&ound the world.

minutes holding his inspirational speeches. TEDx
offers individuals or groups a chance to organize
independent conferences like TED and TED*!
around the world makes it easier to find these
conferences to all.

The transition to full use of heavy electronic(2]
books is still difficult. However, attendance via
live streaming as a common part of education is
closer than you think. Virtual attendance has
moved classrooms to address myriad worldwidée®!
This model of learning that makes a lot of training
to employees and students who are not always able
to attend classes, and is employed by us. Ag]
example is ITAcademy and Bussines Academy
where students can watch free seminars, and
regular classes, live on their computer, tablet or
mobile device. [5]

V. CONCLUSION

Today's era of globalization and modern™®
technology make rapid changes in all aspects of
life. The new development requires new skills and]
new forms of education-timely, complete, faster
more efficient, more accessibleand cheaper. 18]

Computer technology enables interactive®
training and distance education via the,,
communication channel that distance learning igy;
realized on the basis of specially designegy
software (courseware). The use of modern
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