ResearchGate

See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/228782151

Using etesting methods in cs education

Article
CITATIONS READS
3 83
2 authors:
Goce Armenski Marjan Gusev
%
j"d; Ss. Cyril and Methodius University in Skopje Ss. Cyril and Methodius University in Skopje
50 PUBLICATIONS 192 CITATIONS 487 PUBLICATIONS 2,063 CITATIONS
SEE PROFILE SEE PROFILE

Some of the authors of this publication are also working on these related projects:

Project COST CA15127 Action "Resilient Communication Services Protecting End-user Applications from Disaster-based Failures" (RECODIS) View project

Project Parallel Implementation of Random Walk Simulations with Different Movement Algorithms View project

All content following this page was uploaded by Marjan Gusev on 15 May 2014.

The user has requested enhancement of the downloaded file.


https://www.researchgate.net/publication/228782151_Using_etesting_methods_in_cs_education?enrichId=rgreq-9da4934d8a3a17397547d7cda91e8642-XXX&enrichSource=Y292ZXJQYWdlOzIyODc4MjE1MTtBUzo5NzE0NDY1NjYyOTc2NEAxNDAwMTcyNDk5MjU2&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/228782151_Using_etesting_methods_in_cs_education?enrichId=rgreq-9da4934d8a3a17397547d7cda91e8642-XXX&enrichSource=Y292ZXJQYWdlOzIyODc4MjE1MTtBUzo5NzE0NDY1NjYyOTc2NEAxNDAwMTcyNDk5MjU2&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/project/COST-CA15127-Action-Resilient-Communication-Services-Protecting-End-user-Applications-from-Disaster-based-Failures-RECODIS?enrichId=rgreq-9da4934d8a3a17397547d7cda91e8642-XXX&enrichSource=Y292ZXJQYWdlOzIyODc4MjE1MTtBUzo5NzE0NDY1NjYyOTc2NEAxNDAwMTcyNDk5MjU2&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/project/Parallel-Implementation-of-Random-Walk-Simulations-with-Different-Movement-Algorithms?enrichId=rgreq-9da4934d8a3a17397547d7cda91e8642-XXX&enrichSource=Y292ZXJQYWdlOzIyODc4MjE1MTtBUzo5NzE0NDY1NjYyOTc2NEAxNDAwMTcyNDk5MjU2&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-9da4934d8a3a17397547d7cda91e8642-XXX&enrichSource=Y292ZXJQYWdlOzIyODc4MjE1MTtBUzo5NzE0NDY1NjYyOTc2NEAxNDAwMTcyNDk5MjU2&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Goce-Armenski?enrichId=rgreq-9da4934d8a3a17397547d7cda91e8642-XXX&enrichSource=Y292ZXJQYWdlOzIyODc4MjE1MTtBUzo5NzE0NDY1NjYyOTc2NEAxNDAwMTcyNDk5MjU2&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Goce-Armenski?enrichId=rgreq-9da4934d8a3a17397547d7cda91e8642-XXX&enrichSource=Y292ZXJQYWdlOzIyODc4MjE1MTtBUzo5NzE0NDY1NjYyOTc2NEAxNDAwMTcyNDk5MjU2&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Ss_Cyril_and_Methodius_University_in_Skopje?enrichId=rgreq-9da4934d8a3a17397547d7cda91e8642-XXX&enrichSource=Y292ZXJQYWdlOzIyODc4MjE1MTtBUzo5NzE0NDY1NjYyOTc2NEAxNDAwMTcyNDk5MjU2&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Goce-Armenski?enrichId=rgreq-9da4934d8a3a17397547d7cda91e8642-XXX&enrichSource=Y292ZXJQYWdlOzIyODc4MjE1MTtBUzo5NzE0NDY1NjYyOTc2NEAxNDAwMTcyNDk5MjU2&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Marjan-Gusev?enrichId=rgreq-9da4934d8a3a17397547d7cda91e8642-XXX&enrichSource=Y292ZXJQYWdlOzIyODc4MjE1MTtBUzo5NzE0NDY1NjYyOTc2NEAxNDAwMTcyNDk5MjU2&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Marjan-Gusev?enrichId=rgreq-9da4934d8a3a17397547d7cda91e8642-XXX&enrichSource=Y292ZXJQYWdlOzIyODc4MjE1MTtBUzo5NzE0NDY1NjYyOTc2NEAxNDAwMTcyNDk5MjU2&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Ss_Cyril_and_Methodius_University_in_Skopje?enrichId=rgreq-9da4934d8a3a17397547d7cda91e8642-XXX&enrichSource=Y292ZXJQYWdlOzIyODc4MjE1MTtBUzo5NzE0NDY1NjYyOTc2NEAxNDAwMTcyNDk5MjU2&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Marjan-Gusev?enrichId=rgreq-9da4934d8a3a17397547d7cda91e8642-XXX&enrichSource=Y292ZXJQYWdlOzIyODc4MjE1MTtBUzo5NzE0NDY1NjYyOTc2NEAxNDAwMTcyNDk5MjU2&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Marjan-Gusev?enrichId=rgreq-9da4934d8a3a17397547d7cda91e8642-XXX&enrichSource=Y292ZXJQYWdlOzIyODc4MjE1MTtBUzo5NzE0NDY1NjYyOTc2NEAxNDAwMTcyNDk5MjU2&el=1_x_10&_esc=publicationCoverPdf

Using eTesting methods in CS education

Goce S. Armenski', Marjan Gusev’

Abstract - This paper reports results from a study on using
electronic testing tool for assessment of student knowledge in few
university courses for CS education. The study was basically
concerned with the effectiveness of using electronic testing tool
for assessment purposes. The effectiveness was analyzed through
cost savings and improvement of quality of the assessment
process, viewed from both perspectives: the teacher perspective,
and the student perspective. Data gathering took place over six
semesters after which questionnaire was completed by the stu-
dents through which their experiences and reactions were evalu-
ated. Analysis of data about effectiveness viewed from teachers
perspective was gathered through informal interviews with
faculty members that administer and create computer-based
tests.

Keywords - eTesting, eLearning, web-based assessment.

I. INTRODUCTION

The characteristics of the society in which we live, where
knowledge and the ways of its use are the most important in
everyday life, brings new challenges for the higher education.
Increased number of students and increased use of computer
technology in the process of learning, are forcing higher
education institutions for its use in the process of assessment.
Maybe one of the most important reasons for using techno-
logy in the assessment process is the fact that it is already
becoming a tool which is very often used in learning and
working. The use of different medium in assessment than the
one which students use for learning can bring improper asses-
sment results [2] [3].

Computer assisted assessment cover any use of computers
in the process of assessing the knowledge, skills and abilities
of individuals. The term encompasses the use of computers to
deliver, mark and analyze assignments or examinations. It
also includes the collation and analysis of data gathered from
optical mark readers (OMRs) [4]. Computer based testing is
any use of computers in testing, taking quizzes and other
assignments [1]. The extensive growth of WWW allows
assessment process in which the access to the testing system
can be made with any electronic devices (mobile or static)
which has access to Internet. This fact brings us to electronic
testing, term which encompasses use of electronic devices in
the testing process [1]. The system which allows access with
different electronic devices is called electronic testing system.
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These systems include various methods for database mana-
gement and artificial intelligence to support decision-making
process for generation of testing material. All these activities
are realized through WEB based Internet technologies.

Large number of authors points out that the extensive
growth of the information technology scientifically increases
the use of computer-based testing as effective tool for
knowledge assessment of a large group of students. At the
same time, there are many studies which are focused on the
implementation of the computer-based testing, and the results
of that implementation. Usually the studies analyze use of
existing software packages in high schools [5] and universities
[6]. According to the results from these researches, the use of
computers and web technologies in the assessment process,
compared to the traditional way of assessment, are improving
student achievements [6]. As Bocij and Greasley conclude [6],
with using computer-based testing the effectiveness is increa-
sed and the time for test completition is decreased, allowing
more time for thinking and solving the problems.

The advantages of computer-based testing can be viewed
not only from education perspective, but also from business
perspective. The achievements in this area can be categorized
in three categories [6]:

- business dimension, where the effectiveness and savin-

gs are dominant;

- training aspects, where the most important is the creati-

on, administration and management of feedback

- technical dimension, where the most important are inte-

gration, security, extensibility and usefulness

This paper focuses on a study to assess the effectiveness of
the implementation of the system for computer-based testing
at the PMF Institute of Informatics. The global goal is to
identify the influence which the use of a system like this have
on students and teachers, and the main goal was to see if the
use of computer-based testing is more effective and more
objective than traditional one.

Since we are discussing the effectiveness of the system
which is implemented, and its influence in the assessment
process, we must define what we will understand under the
term effectiveness, because this term is defined differently
depending on different points of view. According to Oxford,
Cambridge and RSA Examinations, one of three main
commissions for assessment in United Kingdom, few criteria
exist which every software for computer-based assessment
should achieve in order to be assumed as effective. The main
criteria’s are: cost reduction and quality improvement of the
assessment process.

The quality improvement can be analyzed from two aspects,
from teachers point of view and from students point of view.



II. eTEST SOFTWARE DESCRIPTION

In this section we will give brief overview of the software
we are using for assessment of student knowledge and whose
effectiveness we are exploring.

The system we have implemented at the PMF Institute of
Informatics is realized as WEB application with three layer
architecture. Main reason to realize this system not as classic
client server application is the characteristic of Web applica-
tions to be installed on one computer and used on any compu-
ter on Internet through common web browser. This is very
convenient for students since they are not obliged to come at
university to use the system, and can efficiently use e-business
paradigm anytime, anywhere. A good survey of Internet as
Business Infrastructure and also for e-Testing system can be
found in [7].

The three layered architecture of the system is shown on
Fig.1, realized by separate database layer, application layer for
basic system modules and user interface layer.

Web Server
(system modules)

logic
SQL statements UH Data 1log

data layer

user interface

Datab;

Fig. 1. Three layered architecture of the system

The basic structure of the system consists of courses which
material is divided in lectures. A tree like organization of
lectures is implemented. Each lecture consists of smaller parts
and each part consists of different sets and finally of learning
objectives, as shown in Fig.2 [1]. The course material in the
lesson is divided in at least three parts (in Fig.2 marked as A,
B and C). For each part there are at least 4 sets of questions.
Each set of questions consists of at least 5 questions. At least
one of these questions is hidden and is intended for final test
exam, not for testing purposes. The remaining questions are
candidates for online testing.

LECTURE
PART 4 PARTg PART ¢

SETAl SETA2 SETA3 SETA4

Fig. 2. Tree like organization of the lectures

All modules which system consists of, are realized with
complete implemented windows concepts supporting multi-
media capabilities. The data entry tool is realized to allow
easier definition of questions in all segments in two versions:
as standard data entry dialog and as a possibility of bulk entry
from a file. In the bulk entry case, the file is xml content,
where not only the questions and answers are defined, but also
the headings and their order in the tree like organization.

The database of questions and answers are kernel of the
system. The way the questions are set and the order they are

presented defines the test creation algorithm [8]. These
algorithms differ in presentation and delivery media and
according to those differences we can categorize them in 5
categories. The model we have implemented in the system we
have designed, are dynamic linear tests, nonadaptive to the
student knowledge. Each test is generated randomly according
to predefined conditions.

The tool for question database editing and organization
enables the lecturer or the tutor to organize the tree structure,
to establish new areas, to rename their names, to move the
questions from one to another area, to delete a question or an
area, to define sub and super areas, to change question or
answer options body text. Also the test administrator is
allowed to enable or disable each question for the process of
learning.

Test and exam definition tool defines a strategy. A strategy
is a selection of question sets or parts that form the actual test.
Test administrators can efficiently use the report tool to see
the student progress, its tests and check his knowledge or
absence of specific skills. The lecturers are allowed to see
each student log file of activities and the test itself.

The self testing procedure allows the students to get
familiar not only with the multimedia interactive Internet
WEB technology to realize the test, but to get familiar with
the course material and concepts to be learned. These sessions
can be carried in informal atmosphere and students are
allowed to talk freely or refer to notes. The self-testing
procedure is a realization of web-based testing that offers 24-
hour access to testing with the e-Business concept anytime,
anywhere. It also allows them immediate scoring, and a more
limited need for test administrators, leading to convenient,
cost-effective and efficient testing.

A lot of the questions available for self-testing are same as
the exam questions. However, there are still questions in the
database allowed only for the exam. Also a lot of
modifications of the original questions for self-testing were
realized. Thus, even if a question appears to be similar to a
question the student has already seen, it may in fact be a
different question and may also have a different correct
answer, since the order of the given answer options was
random generated. This concept actually motivated the
student to learn the concepts associating the questions and
correct answers instead of memorization the line number of
the correct answer for a given question. Another method to
prevent from cheating and recognition can be realized if the
same answer options are given for different questions, that
will confuse the student if he tries to cheat and recognize the
pair of question and answer, not by learning the concept, but
trying to memorize.

Security is very important issue and encryption is integrated
in the system with modules to establish authentication,
authorization, archiving, privacy, integrity, availability, and
unrepudiation.

Along with the security system there are many methods that
prevent cheating, like time constraints, preventing memoriza-
tion with random generation of questions and random position
of the options to be answered, negative scoring for wrong
answers, etc.



III. DATA GATHERING

The system for electronic testing eTest is implemented at
the PMF Institute of Informatics in 2001 and has been used
for summative and formative assessments usually when
student number exceeds 100, often going up to 150. In order
to assess more students at the same time, the summative
assessments are carried out in 3 computer labs at the same
time with exact time schedule. During the assessment process,
besides the security functionalities implemented in the
software, other security steps are taken necessary to avoid the
traditional forms of cheating. The summative assessments are
supervised by Institute staff.

The analyze of the results from its implementation and its
use will be held from the experience we have using the system
at the Institute of Informatics during these 6 semesters of its
use. In that period, the system was used for summative
assessments in 12 courses, 327 assessments were held, and
5291 tests were generated during these assessments.

IV. EFFECTIVENESS OF THE ETESTING SYSTEM
A. Cost reduction

One of the main results that should be achieved with the
automation of the assessment process should be cost reduc-
tion, as is usually case with all automation procedures. In
some cases, cost reduction is not possible for short period,
especially when in the automation process software develop-
ment and maintenance is needed, and training of those which
will use the software must be obtained.

With the implementation of the system for electronic tes-
ting eTest, existing way of receiving assignments and questi-
ons on paper is changed with possibility for electronic delive-
ry of questions and answers. With this, the use of paper is sig-
nifically reduced, and all printing resources for assessment
preparation are eliminated. But, the use of systems like this
one may cause lots of technical problems, which brings on the
need for constant technical personnel, which is increasing the
costs for its implementation.

The technical infrastructure can also be a problem on places
where such infrastructure does not exists. The need of such
infrastructure may require big investment by the customer.

Although it is very hard, meaby impossible to predict the
time needed for return of the investment, because of the long
term use of the systems for computer-based assessment, it is
expected that the investment will be returned with time.

At the time when we started the development of the
software, at the Institute of Informatics, there was already
good existing technical infrastructure, which means that there
was no need for additional hardware investment in order to
implement the system. The costs for software development
were also not very high, because its development by stuff
from the Institute. These facts, and the expectations that the
teachers and students will benefit with this solution, was good
motivation for its implementation at the Institute.

B. Teacher perspective

The main goal for development of a system for electronic
testing was to offer faster and more objective assessment of
student knowledge, to deliver faster and personalized feed-
back about students achievements, which with the existing
number of students at the Universities become almost impo-
ssible. The use of a system like this, should take some parts of
the teachers job, giving them more time for other things.

The use of the system at the Institute was evaluated during
its use, mainly through informal interviews with the faculty
members which were using the system for creation of tests.
From these interviews we concluded that the time teachers
spend preparing the assessments, was are not significantly
reduced at the beginning of their use of the system. At the
very beginning of every course, a lot of time was needed to
create the question bank for that course, in order to achieve
consistency and security of the assessment. The process of
question bank creation usually took one semester for every
course. In the next semesters only short attention was needed
for new question implementation and maintenance of the
existing ones. The number of questions for some of the
courses at the moment is more than 1700, and the whole
question bank at the moment has 9735 questions. As Bull
points out [9], question design is one of the most time
consuming actions which needs to be taken at the beginning
of use of any system for electro-nic testing. Further she
concludes that from time point of view, the achievements can
be seen with longer use of these systems. From our
experience, we have concluded that there was time reduction
after the complete course organization. When any course is
completely organized, the assessment scheduling and
evaluation takes minimal time. Also, because of the fast,
detailed and personalized feedback which this sys-tem gives
to the students, more time reduction was achieved.

C. Student perspective

In order to check the student opinion about the effecti-
veness of the system for electronic testing, a research about
their opinion is help with the use of questionnaire, a method
widely used in the education for doing research. We used this
method because with its use, we were able to gather informati-
on about student opinion. The most of the questions asked we-
re taken from already held questionnaires, according to Miller
and Engemman [10], and Bocij and Greasey [6]. The most of
the questions are Likert type with 5 values (1-5). The group to
which this questionnaire was intended were those students
which knowledge was assessed with this system before.

A total of 236 students participated in the study. The data
gathered is evaluated using the system for electronic testing -
using its module for surveys. Some of the results were
exported to other statistical tools and analyzed further.

The first question was concerned with the easy of use. With
this term we mean how easy was for the students to use the
system, generate the tests, answer the questions and under-
stand the results. Fig. 3 shows the results from the question-
naire from which we can see that most of the students (43,2%)
think that the user interface is easy to use, which means that



they do not find any significant problems with its use. 28,4%
think that the system is easy to use, and 23,7% that the system
is very easy to use.

The use of the system for electronic testing is:
43,2%
28,4%
23, 7%
3,8%
0,4% _ 0,4%
Very difficult  Difficult Moderate Easy Very easy  nho answer

Fig. 3. Easy of use

The second question examines the range of skills student
express using the system for electronic testing. According to
the results, using a system for computer-based testing is
offering possibility to express wider range of skills, than the
traditional way of assessment (49,6%).

Using the system for electronic testing | can express:

49,6%

38,1%

The traditional method of assessment and the automated
method of assessing student knowledge are compared in the
third question. According to the results shown on Fig. 5,
students think that the electronic testing is easier than the
traditional one (51,7%), and 12,3% think that it is much
easier. 30,9% of the students does not make any difference
between these two methods thinking that they give same
results, and 3,4% think that the electronic testing is harder
than the traditional one.

| prefere assessment using the system for electronic
testing, than the traditional one
58,5%
26,3%
11,0%
2,1% 2,1% 0,0%

Strongly Disagree Neutral Agree Strongly No answer
disagree agree

Fig. 6. Preferred method of assessment

The goal of the forth question is to find out which way of
assessment of their knowledge the students prefer. Because of
their experience with the both methods, the students are
capable of comparing these methods. According to the results
from this question shown on Fig. 6, 58,5% strongly agree that
they prefer electronic testing, 26,3% agree, and 11% are
neutral. Only 4,2% of the students does not prefer or does not

11,9%
0.4% prefer at all use of electronic testing.
shorter range of same range of  wider range of skills no answer Marking on the system for electronic testing is objective
skills skills (the same criteria for all)
. . 52,1%
Fig. 4. Range of skills
Significant part of the students still think that same range of 33,5%

skills can be shown with both methods of assessment (38,1%),
which is result of the use of a system like this for the first
. . . . . 7,6%
time, :?m('l at the same .tl'me using test d.ehve.:ry mechanisms 0.8% 4,7% 1.3%
very similar to the traditional way of delivering tests. 11,9%
think that using this system they can express shorter range of Stongly  Disagree  Neutal Agree Strongly  No answer
skills compared to the traditional method. The results are disagree agree

shown in Fig. 4.

The electronic testing is compared to the
traditional one
51,7%
30,9%
12,3%
0,4% 3.4% - 1,3%
very difficult  difficult the same easy \very easy  no answer

Fig. 5. Comparation of methods

Fig. 7. Marking

One of the main advantages of electronic testing and
computer based testing at all is the objective marking, because
the answers entered by the students are not evaluated by
human, but by the system itself according to some predefined
rules. This way the students are avoiding the subjectivity in
the marking process. The student opinion about the objective
marking on the system for electronic testing eTest is evaluated
in the fifth question. According to the results shown in the
Fig. 7, the most of the students think that the marking is
objective (52,1% strongly agree, 33,5% agree). 7,4% are
neutral on this question, and 4,7% do not agree that the
marking is objective for all students. We must point out here
that the system for electronic testing is using marking model



with negative points, which was preventing the guessing of
answers and was often criticized by the students.

In the following two questions, we evaluate the students
opinion about the learning module. This module is implemen-
ted and used by the student in the last two semesters.

We evaluate the effectiveness of the module, in a sense if it
is helping students to learn the course material. That means
that the students which will pass all lectures using this module
will learn the material faster and easier than using the
traditional forms of learning. According to the results shown
on Fig. 8, the students find the use of this module useful.
51,7% strongly agree that this module helps them learn the
material easily, 36,9% agree, and 9,3% are neutral. 2,1% think
that the use if this module does not help them learn the
material easily and faster.

The use of the module for Online learning with often
knowledge assessment is helping with the material

51,7%

36,9%

9,3%

‘ ‘

Neutral

2,1%

0,0% 0,0%

Strongly No answer

agree

Strongly
disagree

Disagree

Agree

Fig. 8. Module for Online learning with knowledge assessment

The second question is concerned with the effectiveness of
the module for online learning with often knowledge testing in
achieving more knowledge than using the traditional forms of
learning. The results shown on Fig. 9 showed that this module
is very helpful in achieving more knowledge. 34,4% strongly
agree with this, 37,7% agree, 22,9% are neutral. There are
some small percentage of students 3,8% which does not agree
with the claim, and 0,8% which strongly disagree.

Using the module for Online learning with often knowledge
assessment helps me achieve more knowledge
37,7%

34,4%

22,9%

0,8% 38%
, 8%

|2 o ‘

Strongly Disagree Neutral Agree Strongly
disagree agree

0,4%

No answer

Fig. 9. Obtaining more knowledge using Online learning module

The last two questions were exploring the student opinion
about the advantages that the system for electronic testing
offer compared to the traditional forms of knowledge
assessment. A list of functionalities was shown to the students
and they were required to point out which of those features
they think are advantages and which are disadvantages. The
results shown on Figure 8 are showing that the main

advantages of electronic testing according to the students are:
fast feedback (96,6%), self testing opportunity (96,6%), fast
results and details about student errors (92,8%). Little lower
percentage of the students think that the assessment is with
less stress (80,5%) which as advantage is pointed out in other
research papers [11]. 89,9% of the students think that this
method of assessment offers more time for thinking.

96,6% 96,6%
92,8% 89,8%

80,5%

4%6,8%

49%3.0% 2,1065:1% 0963:4%
— :

luse more time for
thinking than writing

The exam is more
relaxed and less
stressed

fast feedback about  Detailed feedback on
the results the questions where
the studentmade a

mistake

The opportunity for
selftesting

[m advantage ® disadvantage o no answer |

Fig. 10. Advantages and disadvantages

The questionnaire evaluated the student opinion about the
system security and the opportunity for guessing. 63,6% of the
students think that the system does not allow any form of
cheating, while 13,9% think that the system does not prevent
cheating. 54,2% of the students think that they can not get
better results with guessing, and 26,7% still think that they
can guess the answers, besides the implementation of the
negative scoring method. On these questions there are lots of
students that choose not to answer these questions.

The system gives opportunity for
guessing

The system gives opportunity for
cheating .,
225% 19,1%
26,7%

54,2%

@ yes @ no O no answ er

Fig. 11. Cheating and guessing

636%

@ yes @ no O no answ er

The last question was concerned with the student opinion
about the future use of the electronic testing system.

I recoment use of the system for electronic testing for
assessments in other courses
59,3%
27,5%
8,9%
1,3% 1,7% ,—l 1,3%

Strongly Disagree Neutral Agree Strongly No answer
disagree agree

Fig. 12. Future use



According to the results, 59,3% of the students strongly
agree that this system should be used in other courses as a tool
for knowledge assessment, 27,5% agree and 8,9% are neutral.
Only 1,7% does not support use of the system in other courses
and 1,3% strongly disagree with its use.

The results from the questionnaire, with information about
the standard deviation and mean for the questions which have
Likert type of answers, are shown in Table 1.

Table 1. Mean and standard deviation of the questionnaire questions

Question N Mean Std

The use of the system for electronic | 535

L 3,7149
testing is:

0,8865

The electronic testing is 233
compared to the
traditional one

3,7296 | 0,7368

I prefere assessment using the 236 4,3686 0,9154
system for electronic testing, than

the traditional one

Marking on the system for 233 4,3305 0,8748
electronic testing is objective (the

same for all)

The use of the module for online 236
learning with often knowledge
assessment is helping with the
material

4,3814 0,7428

Using the module for online 235 4,0128 0,8986
learning with often knowledge
assessment helps me achive more

knowledge

I recommend use of the system for 233 4,4378 0,8288
electronic testing for assessment in

other courses

V. CONCLUSIONS

The study on using computer-based assessment software as
a tool for knowledge assessment, was based on student experi-
ence evaluated using a questionnaire, and on informal inter-
views with the faculty members which are using the imple-
mented system.

The results from the informal interviews are showing that a
system like the implemented one, is giving more opportunities
to the teachers, slightly reducing their time spent on asses-
sment preparation and evaluation of the student answers. The
results show that the time reduction is shown after using the
system for some time, not immediately.

The results from the 235 student questionnaires were used
to evaluate student attitudes and perceptions toward automa-
tion of the assessment process with the use of computers in it.
The students were evaluating the easy of use, marking objec-
tivity, opportunity to achieve more knowledge and the advan-
tages of this form compared to the traditional forms of asses-
sment. Results show that the student opinion was positive, and
that they have accepted the use of the system, and they
recommend its future use in other courses.

As technology is becoming the norm for delivery of cour-
ses, computer based assessment will become the norm for
delivery of testing.
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