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In this paper a Web-based approach for a knowledge assessment is proposed. Using
a web browser to prepare and to fill in tests educators and students are given the
efficiency to score and generate reports according to their current needs. We describe
the system architecture and the corresponding delivered services. The underlying
database is also briefly presented.

I. Introduction. The new information society imposes to turn in information into
knowledge. In this way the information can be used effectively especially in education
and training communities. Data interchange between students and teachers becomes
very important. However, the amounts of information that is generated, archived, re-
viewed, processed and shared are enormous. That’s why the management and use of this
information to support a more effective learning process represent a significant research
topic.

Using computers for education is not a new idea nevertheless many efforts being di-
rected toward stand-alone, context specific applications. The developed networks, in
particular the Internet, permits to use computers as environment for learning. Net-
working computers enable sharing the learning experience among students. At the same
time the Internet is a global and platform-independent network for supporting education
through creation, sharing, and distribution of information. The process of the assessment
of knowledge also gains from the application of this high-speed computer technology. Re-
cently, there is a growing trend toward using World Wide Web for the development of
web-based assessment environments.

Using this technology the conventional test is performed on screen rather than through
paper and pencil. The advantage lies in the efficiency of scoring, report generation, using
a web browser to prepare and to fill in tests.

The main goal of our paper is to develop a Web-based approach for the knowledge
assessment. DidaktaTest 2.0 represents a further improvement of our computer-based
system for test generation, presented in [4].

Our approach consists of applying relational database systems for a remote Inter-
net/Intranet student assessment through a Web-based interface. Although the core con-
cept behind the Web, the hypertext is not a pure relational one, the relational model is
dominating. A strong trend of bringing relational database systems to the Web via Open
Database Connectivity (ODBC) middleware exists. For this reason, Microsoft (MS) Ac-
cess 97 has been used to implement the underlying database. The Web itself can be
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considered as a flexible three-layer client-server model. The user is connected to a Web
server that executes the submitted tasks. For the needs of Internet/Intranet management
we take advantage of MS Active Server Page (ASP) technology for MS Web servers.

The paper is organized as follows. Section II discusses some approaches for devel-
opment of interactive web-based applications. In Section III the general architecture of
DidaktaTest 2.0 and the delivered services are presented. In Section IV an E-R model of
the assessment system’s database is proposed. We also give the corresponding MS Access
tables obtained by transforming this E-R model. This section deals with system imple-
mentation and database re- organization. Finally we summarize the results achieved up
to now and present our future work.

I1. Technologies for development of Web-based information systems. The
extent of interactivity on the Web was initially limited to surfing through documents
or filling out simple forms [2]. Many interactive technologies to increase some typical
HyperText Markup Language (HTML) possibilities, such as Java, ActiveX, JavaBeans,
JavaScript, dynamic HTML and eXtendable Markup Language (XML) have been devel-
oped. Nowadays, there are several initiatives for developing and sharing interactive con-
tent. Many powerful database management systems such as Oracle, Informics, Sybase,
MS SQL Server etc. can be used to store, organize and manage these contents. On-
line learning environments including online assessment tools apply these technologies to
provide an efficiency level of interactive experience.

ASP is one of the powerful Web development technologies available now. This is
a server-side technology i.e. ASP scripts run entirely on server. This technology en-
ables easy generation of dynamic HTML. The following advantages over standard Web
application development can be summarized:

e ASPs combine HTML with script in the same file for a better application flow.

e The scripts are processed on the server, so data sources become easily available
through standard Web browsers.

e ASPs provide state management.

e ASPs enable Visual Basic developers to perform functions that previously required
CGI or ISAPI programming.

e ASPs provide easy access to databases via ADO.
e ASPs integrate ActiveX server components.

ITI. DidaktaTest 2.0 system architecture and the corresponding delivered
services. The Web-based assessment system DidaktaTest 2.0 consists of two main com-
ponents (Fig. 1.):

e a MS Web server with ASP
e a database managed with MS Access 97.

The first component handles users requests, executes system tasks, sends queries to
the database and returns results in HTML format to the users. The second one manage
all the data concerning students, teachers, subjects, test items, scores, etc. [4]
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Three type of users — administrator, teacher and student — can access the DidaktaTest
2.0 system with a standard Web browser.

The administrator registers subjects, teachers and students, grants permissions to
different users and accesses the whole database.

Teachers have access to test items related to courses they deliver only. They can
choose the subject, chapter, topic or several topics in order to generate a test or include
new items into the database. During the test generation process the teacher can choose
items and objectives types. At the end of testing the results are summarized and reported
in an easy way.
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Fig. 1

Students are permitted to use specific subject tests only. They can choose a subject,
type of testing and a test. There are two ways of testing:

e assessment
o self assessment

The students receive the test score or tre correct answers in the case of self-assessment
testing.

IV. E-R model of the assessment database and system implementation.
The E-R model of the underlying database is presented on Fig. 2. Objects are depicted
as rectangles while relations — as rhombs [3]. The database is implemented with MS
Access 97. We employ several techniques to achieve good performance and to tune the
database properly. In our opinion, achieving system performance is crucial being at the
same time a very difficult task. The corresponding relational tables are given on Fig. 3.
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DidaktaTest 2.0 represents an enhancement of the first version of the assessment
system DidaktaTest 1.0 [4]. The improvements are:

Database unification. Tests concerning different subjects are stored in a single
database. In this way efficient query processing and disk space optimization have
been achieved.

Web-based user-friendly interface. Our approach needs no special client software.
A standard Web browser is the only tool to use the system. Moreover there are no
constraints to access DidaktaTest 2.0 through Internet/Intranet.

Authorized data access. DidaktaTest 2.0 is an open system due to Internet/Intranet
access by any Web browser. This fact imposes a severe protection policy because
the system is developed for the student assessment. For this reason system security
includes three levels of user’s access — administrator, teacher and ordinary users
— students. Administrator is granted full access to the overall system and the
database. He is responsible to ensure the database security.

Multimedia data objects. DidaktaTest 2.0 allows multimedia data such as pictures,
sounds, video, etc. to be handled in test items.

Enlarged set of test items The previous version of the system provided multiple
choice with one right answer, true—, false— and short— answer items. In DidaktaTest
2.0 multiple choice items with more than one right answer and matching items have
been added. The matching item is simply a modification of the multiple choice form.
Instead of listing the possible responses underneath each individual stem, a series
of stems, called premises, is listed in one column and the responses are listed in
another [1].

V. Conclusions. The combination “assessment of knowledge— network— Web” leads
to a new way of organizing assessment system. This way enables educators and students
a virtual access to data sources according to their educational needs and current access
rights. Using the World Wide Web the teachers can easily prepare or edit the necessary
test and quickly receive the information of students achievement. The students can also
check their knowledge in different subjects.

In this paper we present a Web-based approach for the knowledge assessment. A sig-
nificant advantage of DidaktaTest 2.0 lies on the efficiency of scoring, report generation,
using a web browser to prepare and to fill in tests. The interface is developed by tools
allowing to query the database with simple Web browsers, that the users are acquainted

with.

So, very easy access through the manner 'point-and-click’ becomes actuality. Our

further work consist of:

statistical analysis of test data;

achieving database portability.
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WEB-BASNUPAHA CUCTEMA 3A ITPOBEPKA 1N OITEHKA HA
3HAHUNA

Haumena Hypesa, l'eopru Tynapos, Jumursbp Crosinos, FOnmana IleneBa

C pazBuTHeTO Ha WH(MOPMAIMOHHUTE W KOMYHUKAIIMOHHU TEXHOJIOIHMHU W ITPEIara-
HUTE OT TAX BBH3MOXKHOCTHM 338 KOMYHWKAIIMM U I[peJaBaHe Ha JAHHU, Ce Pa3BUBAT
1 TEXHOJIOTMUTE, IpUJIaraHu B obsactra Ha obpasoBaHneTo. ChIECTBYBa OIPE/IEIECH
HHTEpEeC K'bM H3IOJI3BAHETO HA TECTOBE 33 IIPOBEPKA U OICHKA HA 3HAHUSATA, B YaCT-
HOCT KOMITIOT'bPHO-0a3UPAHOTO UM Cbh3JIaBAHE U IIPOBEXK/IAHE.

B nacrosmara cratusi ce ommcsa aBromarusumpana cucrema ‘/lmmakrarect 2.07, u3-
nmosizyBama Web-6a3upan moaxo/; 3a reHepupaHe M IIPOBEXKIaHe Ha JUJAKTHIECKH
TecroBe. Pasrieiana e apXuTeKTypaTa HA CUCTEMATa U YCIYTUTE, KOUTO TS IIPEIOC-
TaBs. Crucremara cbXxpaHsBa HHMOPMAIHs 32 yIeOHN IIPEIMETH, IIPEIogaBaTe , 00y-
JaeMu, TECTOBU 3aJla4d W JIp., U € peajusupana upe3 MS Access 97. NarepdeiichT
e paspaboren upe3 Texuosoruara Active Server Pages (ASP), nossonsasama 6bp30
nybsmkyBaHe Ha 0a3um or JaHHH BbpXy Web m ocurypsiBamma Bpb3KH ¢ 6a3ara Ha
cranaptan Web 6paysepu.

“Hunaxrarect 2.0.” Moxke ja O'b/e M3M0/I3BaHa BbB BCUUYKHU CTEIIEHH Ha ObJrapckara
obpa3oBaTesiHa CHCTEMa — OT HAYAJIHOTO JIO BHCIIETO 0Opa30BaHMe, BKIIIOUUTEHO U
3a HyKJUTe Ha JUCTAHIMOHHOTO OOydeHIe.
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