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PRIMENA UéENJ}A NA DALJINU KAO PODRSKA TRADICIONALNOM OBRAZOVANJU

NA UNIVERZITETU
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ABSTRACT: University institutions implement educational pracess through organization of studies, realization of education
pracesses and providing students with the help in learing and passing exams, Information technology developrment gives uni-
versities the opportunity to improve their work in terms of efficiency of educational and business processes. Distance lsarning
concept encompasses ideas regarding these changes. This paper considers an example of implementing this concept through
the realization of facuity intranet and use of Internet technologies as an education process support. Student services subsys-
tem and support to the traditional educational processes are emphasized.
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'REZIME: VisokoSkolske ustanove realizuju proces studiranja organizovanjemn studiranja, realizacijom riastave i pruzanjem

pomoti u ugenju i polaganju ispita. Razvoj informacionih tehnologija daje moguénost unapradivanja njihovog rada u smislu
efikasnostii nastavnih i poslovnih procesa. Koncept uenja na daljinu objedinjuje ideje koje se tidu ovakvih promena. Ovaj rad
daje primer primene ovog koncepta kroz realizaciju fakultetskog intraneta i upotrebe internet tehnologija za podrku nastavi.
Posebno su obradeni informacioni podsistem studentske sluZbe i upotreba internet tehnologija u podrici tradicionalnom nas-

tavnom procesu.

KLJUCNE RECH: Utene na daljinu, tradicionalno obrazovanje, internet

1. INTRODUCTION

Within a context of rapid technological change, education
system is challenged with providing increased educational
opportunities, considering the use of new information tech-
nofogies. Many educational institutions worldwide are answer-
ing this chaillenge by developing distance education pro-
grams. At its most basic level, distance education takes place
when a teacher and a student are separated by physical dis-
tance, and technology (i.e., voice, video, data, and print}, often
in concert with face-to-face communication, and is used o
bridge the instructional gap. These types of programs can
pravide adults with a second chance at a college education,
to reach those disadvantaged by limited time, distance or
physical disability. On the other hand, they can be used, just
to enrich a standard teaching process.

Research comparing distance education to traditional face-
to-face instruction indicates that teaching and studying at a
distance can be as effective as traditional instruction, when the
method and technologies used are appropriate to the instruc-
tional tasks, when there is a student-to-student interaction,
and a timely teacher-to-student feedback.

Due to the nature of their work, universities have the great-
est interest in including a distance learning process in their
educational activities. Traditional education process can be
more effective, if it is enriched with distance learning technolo-
gies. On the ather hand, it provides maore opportunities for the
potential student who may not be limited by the time and the
place-of studying.

1.1. REALIZATION OF DISTANCE LEARNING AT
UNIVERSITIES USING INTERNET TECHNOLOGIES

There is a rich history of distance education as each form of
instructional media evolved, from print, through instructional
television, to current interactive technologies. The earliest form
of distance learning took place through correspondence
courses in Europe. This was the accepted form until the middle
of 20th century, when instructional radio and television
became popular. Today, there are many forms of distance edu-
cation realization due to rapid technology development, espe-
cially computer and information technology. There is no doubt
the Internet made a big difference in the area of human interac-
tion, and consequently, distance learning was affected, too.
Before considering the realization of distance education con-
cept at universities using Internet technologies, we will discus
overall implications of internet technologies on university work.

Originally, as a network of local networks, the Internet was
implemented in university environment. lts first services were
created by students and teaching staff. Since then, the
Internet became a dominating communication medium.
Therefore systematic involvement of universities in this globat
network is natural and necessary.

Information technolegies have reached a satisfying devel-
apment stage to enable realization of most of business and
education activities in Internet envircnment. Intranet concept,
as the most important technology cancept for those purposes,
provides secure connection with the Internst and includes
advantages of Internet services, such as:

« Promoting mechanism of data exchange, which are col-
lected at one place {or more) and are available to ali users
{employees, students)

* Reducing hierarchical organization structure to an inter-
gisciplinary structure, that promctes coordinated wark
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« Databases access, exchange of documents and informa-
tion, employee cooperation, graphic user interface

« Better communication between the education institution
and studénts, whose studying process has been made more
effective, py offering ability of getting all necessary information
about studies (administrative and related to specific exams)

- Although distance learning does not have to imply either
student service information system development or imple-
menting intranet concept, they have to be considered as a
part of a systematic view of the problem. It means that a long-
term plan of university involving the Internet has to include
such a concept. Implementing the distance learning concept,
which includes the integration of all university activities regard-
ing student-university interaction, demands thorough planning
and structuring, so developing an ifitranet is a necessity.

The Core of all faculty activities is a student service subsys-
tem. All other subsystems rely on it. Therefore, the second
section of this paper presents the implementation of Intranet,
where the student services subsysiem is emphasized.

The forth and the fifth sections are related to the use of
Internet technologies in the education process. Examples of
using the Internet as a support to the realization of courses of:

* QOperating systems and concurrent programming at the
Faculty of Science in Kragujevac

* Simulation and simulation languages, Simulation in busi-
ness decision making, Simulation, Methodology of developing
information systems, Information Systems and Concurrent
Frogramming- at the Faculty of Organ:zatmnal Scnences in
Beigrade :

2, INTRANET - AN OPEN LEARNING ENVIRONMENT

Many institutions and companies implement Internet tech-
nologies in their organizations. Aimost all institutions and com-
panies base their activities on already existing information sys-
tems in local networks. The problem is how to make a secure
connection of those systems to the Internet, i.e. how to ba pro-
tected from “breaking in”. In order to solve this problem, the
concept of Intranet has been brought. Intranet uses the
internet technologies and connects different systems and plat-
forms, where the Internet is separated from a private network
by a security system. These internal networks enable organi-
zations to:

» centralize information

* arganize information

* reduce costs and increase efficiency

* promate sharing of information

» accelerate the development and distribution of applications

* prganize presentation using Web sites

Universities were among the first arganizations that applied
tntranet technologies. Institutions of this kind have consider-
able information resources, which are very useful for employ-
ees in administration, student services, for teachers and stu-
dents. The reasons for which a university should implerment
databases into the Intranet are:

= The ability to browse a great collection of data easily in
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order to find relevant information.

* The possibility of changing, adding or updating databas-
es from mdre than cne location.

= Giving| on-time and dynamic data in an easy, quick and
modern way to all users.

* Conngcting databases to Intranet is the most important
decision, which is brought in order fo promote and enlarge
functionalia of the internal network. Most of information is
found in databases. These databases can be situated at one
place, but most commonly they are scattered across the
whole Intranet.

fnternet services used in building an Intranet enrich its func-
tions, for instance:

« HTML pages give the opportunity of insight to every user
who owns a search engine.

* FTP protocol provides quick transfer of files from the serv-
er ta the user computer.

* Telnet is a service that provides access to remote com-
puters and use of programs and services available on these
computers.

* Electronic mail provides an exchange cof messages in a
quick and easy way.

» Intranet also offers the possibility of real-time conversa-
tions in programs like IRC or ICQL.

» Message board represents another means of communi-
cation between users.

With the increased popularity of the Internet, a serious
problem related to the security of networks arose. Firewall is a
combination of hardware and software that provides Intranet
users with an access to the Internet, but prevents an unautho-
rized break-in from the Internet. Routers, proxy servers, bas-

tion servers etc may provide an additional protection.

When we talk about a university Intranet, the starting point
is analyzing its information system. Globally, a university
includes the following information subsystems:

* Information subsystem for scientific research

+ Business information subsystem (student services)

« Information subsystem for the education process

* Library information subsystem

+ Information subsystem for financial, accounting and
administrative activities

Although all subsystems represent separate complete
units, there is more or less overlapping between them.
Information systems in an education process are shown in
connection with a business infarmation system of a faculty.
This section of the papar considers a business information
system only, as the most important of all systems. The busi-
ness information system of a faculty includes the following
processes:

= Entering test

* Lectures and exercises arganization

* Term admission

* Term verification

* Applying for tests

* Taking tests

= Graduation
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* Issue of certificates

* Statistical analysis and reports

* Postgraduate studies |

Data flow diagram of a business information system of a
faculty is shown an fig. 1.
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Fig. 1. Data flow diagram

1. Admisston test

This process begins with announcing a competition, which
actually means defining documents required for applying for
the studies at the Faculty, defining the admission conditions
and deadlines for all activities. In the process of admission, the
following is to be determined:

« Completeness of the documents

* Taking tests organization

+ Listing and publishing the results

Candidates who pass the admission test fulfill the condl-
tionss for enroliment at the faculty, or to the first term.

2. Lectures and exercises organization

Lectures and exercises organization means making
groups, appointing teachers and assistants as well as making
tectures and exercise timetable.

3. Term admission ‘

For term admission an application form is needed. If a stu-
dent wants to be admitted to a certain term, he must mesat
some conditions required by the faculty statute. For entering
fali terms, which means entering a vear, certain conditions
must be fuffilled:

* Passing a required number of exams from a current year
as well as from the previous ones

» Checking if the financial abligations are fulfilled by schoi-
arship-paying students

* Checking other special and specific conditions for enter-
ing a term or year

* Checking if the previous term is verified

4. Term verification

For verifying a term, a student gives a term form and stu-
dent’s booklet. It must also be checked whether a student has
been admitted to the term that is being verified.

5. Applying for tests

A document called test application form is needed for
applying for a test, and its contents must be transferred to a
database. Before a test application form becomes valid, con-
ditions for taking a test must be checked. This check includes
the control of the following conditions:

= Whether a student attended the lectures

» Whether the last term that includes the subject is verified

* Whether the abligatory subjeJcts are passed

* How many times the student took a test

+ Specific checks \

6. Taking the tests

Results of taking the tests are éntered into the test list. For
the test, which students have passed, all test application forms
are deleted and the mark received is updated into the data-
bass.

7. Graduation :

A student can graduate when he/she

* passes the graduation exam, or

* passes the fast exam.

The names of graduated students are put in special tables,
and their data are deleted from the tables where the names of
undergraduate students are.

-8. Postgraduate studies

Postgraduate studies are divided into several areas and
have the same concepts applied to the undergraduate stud-
les. Postgraduate studies include: admission to postgraduate
studies, term enroliment and verifying, applying for and taking -
tests, issuing certificates and statistics.

9. Issue of cerlificates -

Issue of certificates is done on a student's demand, and
every certificate is issued for special purposes: a student’s sta-
tus and a year or term enrollment certificate, the number of
passed exams and an average mark certificate, a graduation
certificate, etc.

10. Statistical analysis and reports

Stafistical analysis and reports are very common at univer-
sities, Some of them may be considered standard, and others
are ad hoc queries. The database conception allows queries
for various demands.

3. THE INTERNET AS AN EDUCATIONAL MEDIUM

If we speak about the quality of the internet as an educa-
tional media, it would basically refer to the advantages of tech-
nical features. Since it is based on network and information
technologies, it provides;

» that location and time of acquisition of knowledge are
independent of course materials

* simultaneous serving of the great number of users

* regfization of information/program archive by using dis-
tributed information systems

The Internet can be used as basic or additional means in
the realization of the studies, meaning that there are two con-
cepts of its application:

* full implementation of distance learning concept, which is
basically developed inside the University, called "Virtual
University”, and it includes the realization of all administration
and educational activities of an educational institution in the
Interngt environment

* suppart fo the traditional educational process, where serv-
ices are used only to help, instead of being the basic work and
education environment

In addition to all stated above, it is important to stress that
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an education support system should not be viewed separate-
ly from the already described working concept of Intranet. It is
just a part bf an overall direction of the university activities
toward the work in the Internet environment. From the aspect
of technical realization, it should be placed on one of the
Internet saryers, which is a part of Intranet network.

In the next two subsections of this paper, a theoretical con-
sideration of the use of Internet technologies as support to
education praocess is given,

3.1 INTERNET AS SUPPORT FOR TRADITIONAL
EDUCATION PROCESSES

The Internet, as a global computer network, provides differ-
ent forms of communication between the student's them-
selves, between the students and the teacher, and provides
their access to the source of information aII over the world. lts
services provide:

* the contact between the teacher and students by e-maif

E-mail is extremely popular because of its simple use and
its advantages in communication. The students need the con-
tact with the teachers, in order o get information related to the
course. it is important that e-mail system should be widely
used and become the way in which communication between
a teacher and a student is carried.

= the exchange of materials using FTP

This service gives the opportunity to transfer the test mate-
rials (literature, papers, software), regardless of their size. This
-opportunity exists in.e-mail services as well, but the size of the
files, which can be sent, is limited. ‘

« searching the databases using Gopher or some cther
specialized search engine

* gn-line communication using /RC

Using /RC, the student can talk to the teacher in real time,
and, by this, get answers to the guestions that he needs
immediately

= conferencing on different topics inside the News groups

News service provides an off-ine message exchange
between the greater numbers of paricipants. Students can
join the groups with different subjects, ask questions and give
answers to-all group members.

* creating course Web site, including lectures, materials
and the tests

The course is the central part of the learning support sys-
tem. The presentation offers the most important data and
information related to the course or the subject, and it is avail-

- able to the students at any moment. The students use the site
to achieve new knowledge. It should provide active learning,
fearning time reduction and it should improve motivation,

3.1.1 CREATING A COURSE PRESENTATION

Creafing a presentation is an important and complex task,
which demands involving a great number of pardicipants,
Creation of the site depends on the needs of users. It is important
that it should fulfill all their needs in the knowledge-acquiring area.

‘ NFOM ]

During the'creation of the site, which will be used as a sup-
port to the traditional education process, the following should
be considered:

« the work on the creation of the site should be divided, and
the students should be engaged and liable for the part they
work on

* the teachers should be encouraged to transfer the expe-
rience and knowledge they have and which is related to the
education process, to the web, with the additions and servic-
es offered by the Internet

* all necessary material, literature, software, examples
should be placed on the site, and the use of FTP service
should be provided

+ data search through the site should be easy

» the contact between the teachers and students should be
provided by using mail service

« the information related to the subject and the test should
be up-dated

* place FAQ in order to prowde the students with the quick
answvers related to the course

= the link numbers toward the other institutions or sites with
the similar contents should be limited, and only those which
can be useful to the students should be chosen

* the presentation should be updated regularly

A good site should provide an easy navigation, which means
that: the path through the course materials is clearly and pre-
cisely marked; easy moving through the presentation is provid-
ed, which will satisfy the needs of those that attend the course;
searching should be encouraged and the student should be
able to return to the place where he was working before.

3.1.2 FURTHER STEP - INTELLIGENT TUTORS ON
THE WEB

From the very early days of World-Wide Web there were
multiple efforts to use WWW facilities for distance learning. At
the same tirne most of existing educational WWW applications
use the simplest solutions. A number of powerful technolo-
gies, which prove to be very effective for ‘on-site’ education,
are still not implemented within the WWW framework. One of

these technologies is Intelligent Tutering Systems (ITS) tech-

nology, with the purpose to support flexible individualized
learning and futoring.

Intelligent Tutoring Systems (ITS) are computer based soft-
ware packages, which use the techniques discovered in
Artificial Intelligence research to aid the teaching of some sub-
ject or skill. The goal of ITS is to provide the benefits of one-
on-one instruction automatically and cost-effectively. Like
training simulations, ITS enables participants to practice their
skills by carrying out tasks within highly interactive learning
environments. However, ITS goes beyond training simulations
by answering user questions and providing individualized
guidance. TS systems assess each tearner's actions within
these interactive environments and develop a model of their
knowledge, skills, and expertise. Based on the learner model,
intelligent tutoring systems tailor instructional strategies, in

L 24
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terms of both the content and style, and provide explanations,
hints, examples, demonstrations, and practice problems as
needed. !

Intelligent Tutoring Systems are buik.on fairly well estab-
lished architecture, which relies on four interconnected soit-
ware modules: the Expert Module, thej Student Module,
Curriculum {Pedagogical} Module, and| the Environment
(Interface) Module,

- The Expert Module contains information about the sub-
ject knowledge domain, such as the facts and concepts being
taught and the processes needed to complete problems with-
in the system. The Expert Module may be thought of as
manipulating a data structure called an Expert Model, a
dynamic vision of the knowledge domain.

- The Student Module contains informaticn about the stu-
dent's understanding of the knowledge domain. it does this by
having a model of how students learn and using diagnostic
tools contained within the Curriculum Module to extract the
learner's knowledge state about the subject.

- The Pedagogical Module contains rules or other decision
making tools that allow it to judge how well the student’s
understanding of the subject domain (as represented by the
Student Model) matches actual knowledge structure (as rep-
resented by the Expert Model}. it may then generate correct
forms of instruction or remediation to give to the Interface
Module.

- The Interface Module presents the user with a uniform
environment within which instruction, diagnosis, remediation,
and user driven learning may take place.

The structure stated above is common and its variants are
determined by the type of the domain knowledge and purpose
of the system (knowledge evaluation, learning, training etc).

Although there are many types of Intelligent Tutoring
Systems around, each one must tehave intelfigently. They
must be able to:

- accurately diagnose students' knowledge structures,
skills, and styles

- diagnose using principles, rather than preprogrammed
responses

- decide what to do next

- adapt instruction accordingly

- provide feedback

Currently, web-based educational systems are a challeng-
ing research and developing area. Benefits of web-based edu-
cation are the independence between teaching and learning
with respect to time and space. Courseware installed and
maintained in one place may be used by a huge number of
users all over the world. With the WWW as an educational plat-
form, it will be feasible for the students to access the multime-
dia courseware with general-purpose browsers. No special
tools are required to start learning. For the courseware
provider, it is not necessary to werry about the distribution and
maintenance of the copies of the courseware but they just take
care of the original on their server.

Building an intelligent tutor is a complex task. On the other
hand, porting such a system to the web is another problem,

1

which can affect the system’s architecture.'Several architec-
tures for Web-enabled tutors have emerged so far. If we con-
sider the location at which the tutoring functions are per-
formed, three types of architectures emerge: centralized, repli-
cated and distributed. :

1. Inthe centralized architecture, the Wep and application
servers run on the server side, while the student interface is
displayed in a Web browser on the client's machine. The appli-
cation server performs all tutoring functions. The student inter-
acts with HTML entry forms, and the information is sent to the
Web server, which passes the student's requests and actions
to the application server.

2. In the replicated architecture, the entire tutor resides in
& Java applet that needs to be downloaded and is executed
on the student’s machine. All tutoring functions are therefore
performed on the client's machine, while the server is only
used as a repository of software to be downioaded.

3. In the distributed architecture, tutoring functions are
distributed between the client and the server. The exact policy
on distributing the functions may vary. Most often, the applica-
tion server consists of a student modeler, a domain module,
and a pedagogical module.

4. AN EXAMPLE OF THE WEB BASED PROGRAM
FOR DISTANCE LEARNING OF MATHEMATICS

Presented methodology for efficient teaching process,
supported by Internet services is applied to web based pro-
gram for distance learning of mathematics, for students of the
College of Electrical Engineering.

The developed system in the Internet environment has the
tools for automatic checking of the tevel of acquisition knowl-
edge and decision about the next step of training based on the
previous results with the aim of optimal way of completing
teaching courses.

The developed Web application for Internet teaching
demonsirates the possibility of application of Internet technol-
ogy for high school mathematics teaching. In this way the stu-
dents will be able to test the accepted or to obtain additional
knowledge from any place where the Internet is accessible,

Teacher defings the fields of mathematics to categorize exer-
cises, and then defines mathematical problems to be solved.
The students can solve problems applying Web application in
two ways: online learning or on line selftesting. The leamning
process offers help by additional material (examples, defini-
tions, explanations) or giving students the direction of the next
step in learning. The program observes the students learning
process increasing the problems complexity and difficulty if the
learning process is successful and decreasing it in the opposite
case. Testing enables the student to test himself alone.

The students can manitor their progress by the hystory of
the learning process and statistical reports. The teachers have
also the possibility of inspection of the students activities. The
new way of comunication between teachers and sudents or
mutual comunication between students is possible by way of
dialogues.

INFO M 6-7/2003




¥ i prdatais

dires wka beive ¥ 12 (2088) ey presaiinihiaceka sa koondinatim nsama ju

¥ Toing ofeni

» Tesvracys a [2 M ﬁ]
* Eangiitacie : | .D b3 (l * .fﬂ
* e rada : o [,ﬁ -i)

b BIEGLNG e

Zadatak: DUZLUKODL
: Teked nva:3

. JP—
Unesie adparor: 34, L

4. 1 STATISTICAL RESULTS OVERYVIEW AFTER
APPLICATION OF THE PROGRAM FOR DISTANCE
LEARNING OF MATHEMATICS

Now let us describe the students’ achievements compared
with the traditional method of teaching Mathematics.

The program for long distance learning of mathematics in
real school system of the College of Electrical Engineering is
tested. The following items were analyzed:

« The program functionality,

* The acceptance of the program by students,

¢ The efficiency of the knowlege acquisition,

* The frequency of backward steps in the case of unsuc-
cessful knowledge acquisition. '

During the program testing students were given a question-
naire with the aim to inguire about their impressions and sug-
gestions about the long distance learning program. The pro-
gram improvement based on student suggestions was real-
ized. These improvements were possible to realize only in the
case of real program application on the students population
for which the program is designed.

The student's response to the long distance leaming by
using this program as a suppert to the traditional Mathematics
learning is of essential importance due to the lack of experi-
ence in this area. This kind of learning is for the first time
applied in the fieid of mathematics in our country.

The program is tested on the sample of 126 students of the
second semester of the first year of studying the field of New
Information Technologies at the College of Electrical
Engineering in Belgrade.

The program is applied to the following subjects:

* Engineering mathematics (sample of 126 students),

* Numerical mathematics (sample of 126 students).

The students are tested in the software Matl.ab application
in traditional way and with the program for long distance learn-
ing combined with the traditional method. The results of the
comparative analyses are presented in figures 4.1.

Fig 3. The success in the written test of numerical analyses
when only traditional and combined method was applied

Fram figure 3. It can be concluged that the student tests
results are significantly improved when the combined method
was applied compared tothe case of traditional method

In figure 4. The comparative analyses of the student's suc-
cess when learning MatlLab by the traditional method and by
the combined traditional and long distance method are dis-
played.
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Fig 4. The comparative analyses of the student success in
the written test of numerical analyses when only traditional
and combined method was applied
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Fig 5. The comparative analyses of the student marks in the
writters test of numerical analyses when only traditional and
combined method was applied {5-failed, 10-exellent)

It can be concluded that the application of the combined
methed of learning Mathematics significantly improves the
students learning efficiency and the quality of the acquired
knowledge.

5. CONCLUSION

Today, education system is challenged with providing
increased educational opportunities, considering the use of
new information technologies. Many educational institutions all
over the world are answering this challenge by developing dis-
tance education programs. Owing to its possibilities the Internet
represents a powerful means and a great environment for dis-
tance learning realization. The Internet became a dominating
communication medium and a significant par of everyone's life
50 the participation of universities in this global network is natu-
ral and nzcessary. Its activities must be directed towards the
work in the Internet environment. There are two basic groups of
activities whose realization should be considered in that

(26
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respect: organizing the studies and realization of education
processes. In order to fulfill these processes technologies that
pravide both security and efficiency in information exchange are
needed. Intranet technology concept is the answer. Intranet
gives good background for data exchange and effective com-
munication. Providing secure access to databases from the out-
side, e.g. the Internet, with graphic user linterface, improves
communication between the Faculty and the students, whaose
studying is made easier. First, they are offered the possibility to
reach the information related to the studies, fike the information
about the studies curriculum, the passed exams, taking tests
schedules, the test results, possibility to apply for the exams
through the Internet. Secondly, by the support to the education
process, through giving all the necessary information related to
the exam and possibility of communication with the teacher
using different services, preparing and taking the exams is
made easier for students.

Therefore, Intranet presents good and complete surround-
ings for realization of distance learning concept in the univer-
sity environment using Internet technologies.
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