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Abstract — The necessity of development of a system for WEB-
based test control has been examined in the present report. A
classification of the multi-variant and multi-parameter models in
the developed system has been made. A simple structure and a
user interface of the system have been suggested. The realized in
the WEB-based system models has got multimedia character and
expands the possibilities and the application areas of the test
control.
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INTRODUCTION — NEEDS OF USING WEB-BASED
TEST CONTROL SYSTEM

» Drawbacks of the traditional forms of learning and
test control [4]
= TLack of motivation of the learners and the tutors;
= The traditional form of education requires using buildings,
which are not free of charge (heating, lighting, repairs,
maintenance, etc.);
» The learning process is carried out considering the
possibilities of the medium knowledge learners;
» The terms of the learning are fixed, and it is not possible to
decrease them.

» Criteria for the education efficiency

The efficiency of the education (secondary, college or
higher) has been defined by the following three criteria:
= Quality of the learners at the end of the learning cycle. It
can be assessed using two main approaches:

o Making creative characteristics for the practical
knowledge and skills and for their theoretical training in the
definite science direction. This is made permanently till the
end of the study by the lecturers.

o Making an opinion by the users of the young
specialists  concerning their quality and eventually
recommendations for improving the learning in a distinct
direction.

* Duration of the learning. If there are preconditions for
individual learning, then a part of the learners will be able to
receive the same amount of knowledge and skills in shorter
time.

= The spent money for carrying out the whole learning cycle.
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The less are they the more is the efficiency of the education.

» Necessary conditions for increasing the efficiency of
the education [1]
= Using high information and communication technologies
(ICT) as telecommunication technologies, multimedia
technologies, Internet technologies, etc.
= Highly qualified, well motivated tutors, who use and apply
the new technologies.
» Transforming the consecutive form of secondary education
into a parallel-consecutive form. This will allow at completion
the secondary education to pass some of the exams from the
higher education.

» Reasons, requiring applying the web-based test
control
= There are trends to globalization in the world, information
boom in many areas of life. It is necessary the students,
specialists and scientists from various geographical sites;
= The students require new learning forms. They want to be
more mobile, to complete their education earlier, to be free to
distribute and use their time;
= Economical and didactical constraint. The students pay
fees which increase continuously and this is a reason for them
to work more efficient.

CLASSIFICATION OF THE MODELS IN THE SYSTEM
FOR WEB-BASED TEST CONTROL

Depending on where the system for test control is based it
can be installed in the following two variants: WEB based and
locally based. On the other hand the WEB based system can
be installed on a Freeware or Shareware Server. The locally
based system is installed on the server of the corresponding
department which it serves.

Depending on the Number of the variants of the test
models the system for WEB based test control can be two
types [3]:

* One variant test model
* Multi-variant test model

The multi-variant test models in a definite learning course
allow making in advance models meeting some criteria. Such
criterion for instance is Current or End control, models
including questions of higher or lower difficulty level etc. The
variety of test models allows the test control system to be
more flexible.

Depending on the Models of assessment the systems for
WEB based test control can be the following two types:

»  According to the number of the model parameters:
= One-parameter model of assessment type ,,0”;
= One-parameter model of assessment type ,,-;
= Multi-parameter model of assessment.
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The one-parameter model of assessment type ,,0” may
have two sub-models — with one variant of correct answer and
with many variants of correct answers, differing with their
completeness.

The sub-model with one variant of a correct answer brings
points only for one of the variants of the answers. At the sub-
model with many variants of the correct answer every of the
correct answers brings different number of positive points,
and the variants of wrong answers do not bring any points.
For the test as a whole only positive or zero sum result is
possible.

At the one parameter model type ,,-“ generally more than
one correct and more than one wrong answers are possible.
The number of the points for the correct variants of the
answers is added to the current result, while the number of the
points for the wrong answers is subtracted. A positive, zero or
negative total result from the test is possible. A summary for
the one-parameter models is given in Table 1.

At the multi-parameter assessment models with |, N”
parameters in one test question the following models are

possible:

= Model ,F” with fixed set of values for each of the
parameters;

= Model ,,V” with variable values for each of the
parameters;

= Model ,,FV” including fixed sets of values and with
variable values for the distinct parameters of one test question.
At the multi-parameter assessment models for the each of
the parameters it is possible to use only one-parameter model
”0” with sub-model ,,One variant of correct answer” (Table
1).
Then the number of the points, formed for the i test
question, including N parameters is expressed by the equation:

N
Pl:;QU (1)

where j=/ to N is the number of the questions in one test
question.

Oy 1s the number of the points of the i test question for the j
parameter.

P; is the number of the scores of the i test question,
considering all N parameters.

M M N
Py=) P=2 > Oy 2
<

where /=1 to M is the number of the questions in the active
test.
Py, - the number of the points for all M test questions.
»  According to the linearity of the assessment model:
= Linear assessment model;
= Non-linear assessment model.
The assessment model is characterized with a minimum
possible mark level

C2)=p.Coax €)

corresponding to the number of points for poor mark, where:
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Cpax — maximum number of points if all the questions have
been answered

p — coefficient defining the lowest level of the number of
the points, which corresponds to a poor mark.

At the linear assessment model the assessment range is
divided into equal intervals for the different marks. At the
non-linear model two sub-models are possible — non-linear
model with increased resolution at higher marks and non-
linear model with increased resolution at lower marks. At the
non-linear assessment model the assessment range is divided
into non-equal intervals for the different marks, according to
the equations in [3].

The possibility to choose various number of parameters and
linearity/ non-linearity of the model allow to implement wider
area of applications and learning courses, and also
simultaneous implementation of a test using many test models
for one and the same course. The classification of the models
implemented in the suggested test control system is shown in
Figure 1.

ARCHITECTURE OF THE SYSTEM FOR WEB-BASED
TEST CONTROL

Architectural Model of the Web-based System for Test
Control

A simple architectural model of the WEB-based System for
Test Control is shown in Fig.2. It is based on the net
technology Client/Server [5, 2]. The Web-client represents all
the users, who communicate with the WEB server by means
of a standard browser using HTTP protocol.

Fig. 2. A Simple Architectural model of Web-based System for Test
Control

As a transfer media the global net Internet can be used or a
local net Ethernet including some Switches, Hubs, Servers u
np. These nets have been built up according to the ISO
standard, using 7-level model of OSI.

The basic components of the simple structural model of a
Web-based test control system are the following:

» Web server — a computer or a set of computers with
system and user software connected to the net, which controls
the operation of the whole system and the access to the
database;

» Web client — a computer with respective software,
connected to the net and allowing of the user to communicate
with the resources of test control system;

» Internet — the transportation data media of the net using
the 7-level standard model of OSI;
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TABLE I
ONE-PARAMETER ASSESSMENT MODELS IN THE WEB BASED TEST CONTROL

Type of the answer True answer

Wrong answer

Variant scores

+ 1 to +XX
Model /Sub-model to

Variant scores
-1to—XX

Model ,,0”
Sub-model — One variant of a

The number of the scores of the answer
variant is added to the current result.

The number of the scores of the wrong answer variant
is cleared and the current result does not change.

correct answer

Only positive, zero or negative total result from the test is possible.

Model ,,0”
Sub-model — Many variants of

The number of the scores of the correct
answers is added to the current result.

The number of the scores of the wrong answer variants
is cleared and does not added to the current result.

a correct answers

In case there are either correct or one or more wrong answers, the number of the scores for the current
question is cleared. A positive or zero total result from the test is possible.

Model ,,-
Many variants of correct and

wrong answers are possible result.

The number of the scores of the correct
answer variants is added to the current

The number of the scores of the wrong answer variants
is subtracted from the current result.

A positive, zero or negative total result from the test is possible.

Test control

A

WEB based

Locally based

/\

Test model variants

N

Assessment models

/\

One-variant Multi-variant

Number of parameters

Linearity of the model

e

AN

One-
parameter-
model
type “0”

One- Multi-
parameter- . Non-linear
e parameter Linear model model
type model

Fig. 1. Classification of the WEB based test control models

» File system — An hierarchy structure on a memory
device, including data catalogue and information itself, used
in the system;

» Programming languages — Web-based programming
languages (interpreters and compilers);

» DBMS (Database Management System) — manages the
access levels for the data and implements user inquiries;

» DB — Database consisting of distinct templates including
catalogue data for distribution of the records, lecture courses,
tasks, knowledge control tests, files of the tutors and students,
schedules for the test process, etc.

The operation principle of the architectural model of the
test control system is the following:

The client sends to the server an inquiry via the media,
which is processed by the Web server and it is determined
whether it is processable by the Web server or not.

The inquiries, which are possible to be processed by the
Web server are executed: the required file is taken from the
file system; it is processed, and if it is necessary using the

corresponding interpreter language and is sent back to the
client in HTML format.

Inquiries, which are not possible to be processed by the
server, if it is not an inquiry to the DBMS, are taken from the
file system and send to the client without change. If the
inquiry is for the DBMS and will not be processed by the
server, DBMS defines the access privileges of the
corresponding client (to which databases and tables the access
is possible) and if the client has the access privilege for the
corresponding resource, their inquiry is processed and is sent
back in a text form answer, if it is necessary.

Basic Functional Features of the Test Control System
> Implementing the knowledge control of the learners
by:
= Developing and inputting tests on the contents of the
corresponding courses and implementing the test control.
= Assigning homeworks the students and receiving the
results by E-mail, assessing the homework and inputting the
mark into the system.
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= Conversation with the learner by the means of the Chat to
form the mark on a definite learning course.

» Adjusting and development of the necessary models
for assessment the results of the learners at implementing
the test control.

=  Developing one or multi-parameter assessment models;

= Developing linear or non-linear assessment;

» Creating variants of test models

= One-variant test model;

= Multi-variant test model;

> Displaying individual data for the learner.

* Qutput of an academic reference concerning the current
state of the student.

* Qutput of a creative characteristic concerning the
achievements of the student.

» Making group references for the learners.

= Qutput of a list of the students, who may receive social
scholarship or scholarship for excellent results during the
current semester.

= Statistics concerning the results of the students from a
course or specialty.

= Statistics concerning the results from all the courses in a
concrete specialty.

= Statistics about moving the students from one university to
another in the country and from a specialty to another in a
university.

USER INTERFACE OF THE SYSTEM FOR WEB BASED
TEST CONTROL

Technology for development learning courses and test
control

The actions in making tests for a course have been made by
the learner, creating the theme from the learning course. The
tutor makes the test questions, which have to include all the
material in the theme.

A possible technology for development learning courses
and test control is shown in Fig.3.

To create graphical files — pictures - special software is
used (CC1), for instance GIMP, Corel Draw, PhotoShop, etc.

To create an audio files special software is used (CC2), for
instance Sound Forge, Adobe Audition, Wave Pad, etc.

To create an audio and video files special software is used
(CC3), for instance Media Studio Pro, Adobe Premiere,
Cinelerra, etc.

Y1, Y2, Y3, and Y4 are the corresponding Plugin tools in
the toolbar of the HTML editor.

The basic features of the course editor are the following: it
is easy to integrate; it has template themes, adjustable HTML
output, block elements and attribute options, can be used with
plenty of browsers.

File Manager of the system for creating the database for
the test control

The questions and answers input are made with the text
editor and the file manager of the system. For each answer
variant definite number of points is input, depending on
whether the corresponding answer variant is complete, correct
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or not in the chosen assessment model and on the difficulty
level.

The tutor file system includes Directories for the
corresponding courses in which they could manage the files
and Personal site for announcements and news.

Creating test model, assessment model and time interval
for access

The modeling of the test by the lecturer is made during the
creation of the test in a table describing from which theme and
which level to take a number of questions for a course of
lections.

Interface for Implementing the WEB Based Test Control
and Verifying the Results

It allows the access to the test for definite students to the
corresponding course test for definite time. After completing
the test current results and statistics (individual and group) for
the students’ grades to courses and questions is received.

CONCLUSION

The contributions in the presented work can be summarized
as follows:
= A system for multi-variant and multi-parameter WEB
based test control, allowing using various assessment models
and accumulating statistical information.
= Generating test questions is made using input base of test
questions, which allows this to be made in random order for
each of the students.
= The number of the answer variants at the various questions
may be different and is unlimited. The questions depending on
their complexity have weight, and the questions with one and
the same weight are assigned to the definite level.
» Availability of one and many variants of models allow
more flexibility in using the test control system. Multi-
parameter assessment models have been introduced expanding
the application areas of the test control system.
* The system for WEB based test control is implemented
using Apache Server, the programming language PHP, the
database management system MySQL, and can be installed
using OS Windows, Linux, etc.

The test control system is verified about its correct
functioning for two disciplines for current and final control.
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