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Abstract: Taking into consideration the importance of information
and communications technology in higher education both as part of
the teaching and grading process, but also the limitations in its
application in higher education in the Republic of Serbia, this paper
outlines the possibilities which the Moodle platform offers for the
definition and use of online self-assessment tests and quizzes in the
preparation and simulation of the entrance exam for the Faculty of
Economics of the University of Nis. To indicate the importance of e-
grading for the increase in the effectiveness of learning, the paper
analyses the number of created accounts and the number of visits,
while a statistical analysis of the candidates’ results on the simulated
entrance exam, from 2014 to 2016, was used to test the hypothesis on
the significance of formative assessment for effective learning. The
obtained ¢-test results indicate that formative assessment in this
specific instance contributes to the improvement of the candidates’
learning process and that the application of such a means of student
self-assessment in other areas of study would significantly contribute
to the increase in the effectiveness of learning. On the other hand,
statistical analyses of individual responses to questions represent a
significant source of feedback for teachers, which can be used for the
purpose of redefining tests.
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1. Introduction

E-learning, in the broadest sense, includes teaching with the help of information
and communications technology (ICT). In modern conditions e-learning includes
the use of wireless and mobile technologies, as well as virtual worlds (Willems,
2011).

The development and widely increasing application of e-learning leads to a
more extensive use of the Learning Management Systems - LMSs. The use of these
systems has resulted in the need to monitor LMS users’ behaviour patterns, to
continually improve the teaching process.

Virtual learning environments in the form of a learning management system are
increasingly more present at universities and offer various possibilities for blended
learning, but also for the realisation of the entire education process online and for
facilitating life-long learning (Zorrilla et al., 2010). These systems have been
recognised as good pedagogical support for most student activities, allowing
students to perform them with less effort, time and money, and restricted access
control (Lee & Choi, 2011).

LMSs offer numerous possibilities for working with students — various
activities with the possibility of collaboration and evaluation of acquired
knowledge through online electronics tests. Numerous commercial systems have
been set up to manage learning, such as Edmondo, Blackboard, SuccessFactors,
SkillSoft etc., but there are also free and OpenSource systems available. One of the
most frequently used free systems is Moodle (Modular Object-Oriented Dynamic
Learning) which is currently being implemented in more than 70000 institutions
and has almost 90 million registered users. (Top LMS Software,
http://www.capterra.com/learning-management-system-software/#infographic).

The number of registered Moodle sites in the Republic of Serbia is 371, 243 of
which are registered as personal websites (https://moodle.net/sites/
index.php?country=RS). The Moodle platform is the most frequently used platform
in higher education institutions in the Republic of Serbia. The research carried out
by Bulatovi¢ et al. (2013) on a sample of 54 accredited faculties of the various
universities of the Republic of Serbia has indicated that in 94,44% of the cases an
LMS which is based on Moodle was implemented. A detailed analysis carried out
in several universities has indicated the greatest extent of LMS implementation is
to be found among the various faculties of the University of Novi Sad (50%
faculties), then at the faculties of the University of Kragujevac (40% faculties),
while 37,5% of the faculties of the University of Ni$ and 33,3% of the faculties of
the University of Belgrade implement some form of the LMS. The greatest LMS
implementation was noted in the field of medicine (66% of the cases), while in the
humanities it is present at a rate of 38,9% of the cases. In all the other scientific
fields its application is much smaller. Even though e-learning at the faculties of the
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Republic of Serbia began back in 2000 (Milicevi¢ et al., 2014), the Faculty of
Economics of the University of Ni$ is in the experimental phase of the Moodle
system implementation with the aim of providing support for the candidates
wishing to enroll at the faculty through a simulation of the entrance exam.

Learning management systems, in addition to numerous possibilities also have
the possibility of monitoring and analysis of user activity. Administrators receive
reports on the user activity both at the level of the entire system, but also at the
level of individual courses. This option is also available to teachers who provide
online courses, which greatly facilitates the monitoring of students’ progress and
their grading. The choice of techniques and suitable grading tools is a very
important component in the process of e-learning. Most LMSs offer the option of
developing and processing online tests and quizzes. Such tests can be used for self-
assessment which allows the user to follow his own progress and check his/her
acquired knowledge. If all the necessary conditions are provided, first and foremost
those related to the control of the testing process, the test results can also be used to
assess students. At the same time, they differ in terms of whether they provide
formative or summative assessment.

The aim of formative assessment is to follow the process of student learning
and to offer information based on which teachers could improve their lectures, and
students learn the required material. Thus, the students can see what is lacking in
their knowledge in fields which require more attention, that is, it is possible to
evaluate the students’ previously acquired knowledge prior to their attending a
particular course. This is usually realised by applying tests of no formal importance
for the assessment itself, which can be done at the very beginning, during and after
attending a particular course to determine the progress of the students and their
understanding of the course material. By monitoring the results of formative
assessment, teachers can identify the parts of the material which are more difficult
to learn, as well as any questions that students usually misunderstand, based on
which they can change both their lectures and the questions they use in their
assessment tests. On the other hand, the aim of any summative assessment is to
formally check the level of students’ knowledge and compare it to the required
level, based on which the final grade is determined.

Thus, we can conclude that formative assessment is actually assessment for
learning, while sumamative assessment can be considered assessment of learning.

Using ICT in the student assessment is drastically increasing, both in formative
assessment and in summative assessment (Bull & Dalziel, 2003; Kulkarni et al.,
2013; Balter, Enstrom, & Klingenberg, 2013). However, like in conventional
higher education, the role of formative assessment is small despite its potential for
the improvement of the learning and teaching process, while the focus is still on
summative assessment (Jenkins, 2005; Pachler et al., 2010; Gikandi et al., 2011).



284 Stankovié, Milovanovié, Radovié / Economic Themes, 55(2): 281-304

Taking into consideration the importance of formative assessment and the use
of information and communications technology in higher education, this paper will
show the options that the implementation of the Moodle platform provides for
online student self-assessment by means of tests and quizzes as part of the
preparation and simulation of the entrance exam for the Faculty of Economics of
the University of NiS. With the aim of pointing out the potential of each of these
types of assessment, in the second part of the paper we present an overview of the
developmental phases of ICT in higher education, both from the aspect of their
implementation in education, and from the aspect of their implementation in this
study. The use of the Moodle platform in this particular case is described in the
third part of the paper, while a statistical analysis of the test results of potential
students is outlined in the fourth part of the paper. The advantages, drawbacks and
potential directions of development of e-assessment at the Faculty of Economics of
the University of Ni$ are presented in the conclusion of this paper.

2. The Development and Application of e-Learning and
e-Assessment in Higher Education

Contemporary directions in the development of higher education inevitably include
the implementation of ICTs. Activities such as e-learning and technology-enhanced
learning — TEL have become an obligatory part of each higher education system,
and provide new options and approaches to teaching, learning and assessment
(Stédberg, 2012). However, technology-enhanced learning and assessment have
developed over several phases, and the achieved extent of implementation to a
great extent influences the results of the implementation of ICT in higher
education.

If we were to view the development of e-learning, we could note different
interpretations of this concept. The first interpretation of e-learning is the simplest
one — it represents a part of the continuum of teaching, where at its beginning we
find classic teaching methods and on the opposite end we find distance learning
(Atkins & Brown, 2002). Since we are operating within this range, technology is
replacing classical forms of teaching more and more. In the beginning, technology
had only a small influence on the way teaching was organised, since it was
primarily used as help the classical teaching methods. The closer we are in this
range to distance learning, the more technology influences the nature and
organization of learning.

In the middle section of the range the authors find a combined model of
teaching, where a significant portion of teaching in the classroom has been
replaced by online teaching (note: mixed-mode, blended or hybrid learning). Since
technology is being used in teaching and learning more and more, classical
teaching methods are being used less and less, so that at the right-hand side of the
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continuum, classical methods no longer exist. Teaching has become fully online,
and takes place with the help of technology.

This interpretation helps us understand the relations between distance learning
and e-learning. Distance learning is becoming increasingly more online in nature,
but historically speaking, other technologies have been used as well. Namely, there
is a kind of distance learning which uses printed material and television, but it is
not considered to be e-learning.

The second interpretation of e-learning was provided by the authors Bonk &
Dennen (1999), who described ten different levels of web integration into the
classroom. These ten levels are divided into three groups: levels 1-5 denote the
informational use of the web in education; levels 6-7 include the use of the web as
an addition to teaching activities; while at levels 8-10 the Web plays a central role
in the education process:

1. The Web is used for promoting courses and programs, or for publishing
curricula and programs,

2. Research of resources available on the Web by the students,

3. Teachers publish the resources their students have developed (for example,
well-written student papers),

4. Course resources can be found on the Web (for example, PowerPoint
presentations, a list of the suggested reading material, exam questions) and
students need to have access to them within a certain course,

5. Web resources which can be used multiple times — using material which is
available online (for example, case studies),

6. Significantly increased use of the Web and assessment of activities in
programs in which use of the Web has a great influence on the experiences
which the students attending the course will gain (for example, using
online discussions, online tests, forums),

7. Program activities take place outside of the teaching process itself — at this
level of integration the Web is used as support for interaction and
communication which include other students and teachers,

8. The Web as an alternative means of teaching students who require greater
flexibility and more options for access to the classes, except for the
classical approach to teaching,

9. The program completely takes place online, and is meant for students
working or located in remote geographic locations, so as to enable students
to attend lectures without physically being present,
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10. The course or program is a part of a broader initiative for the use of the
Web in teaching.

Unlike the first interpretation, this division does not distinguish between
various ways of using technology, in accordance with to how the class is being
taught — in the classroom, in a combined manner or online.

The third interpretation of e-learning was put forth by the authors Zemsky &
Massy (2004) who through a market approach to e-learning divided it into three
categories:

e E-learning as distance learning,
e E-learning as software meant to help teaching and learning and
e E-learning as electronically mediated learning.

Since it influences the quality of teaching and learning, assessment represents
an essential component of effective learning and teaching (Bransford et al., 2000;
Ferrari et al., 2009). Often it determines the priorities in education (NACCCE,
1999), but it always influences the work of teachers and the effects of learning
(Cox & Marshall, 2007). Changes in the curricula and goals of learning are
ineffective if the assessment practices remain unchanged (Ferrari et al., 2009),
considering that the learning and teaching models are formed in relation to the test
(NACCCE, 1999).

The development of ICT and assessment tools has enabled the recognition of
new knowledge and skills. Assessment through the implementation of ICT is also
referred to as e-assessment, and this concept includes the overall process of
assessment — from designing the questions and tasks to storing results with the help
of ICT (Joint Information Systems Committee, 2007).

The processes of learning and assessment are influenced by a variety of
technologies. Various studies have shown that there are numerous technologies
available (Gartner, 2013). Some of them have been developed directly for teaching
purposes, while most have been taken from e-commerce and adapted to the specific
nature of the teaching process. The technologies which are used in education or
will be implemented in the near future have great potential for implementation in
assessment. Experience from practice indicates that e-assessment in education is
currently at a crossroads between two paradigms — traditional computer testing and
embedded assessment.

At the end of the 1980’s Bunderson et al. (1989) predicted the following four
generations of computer assistance in assessment:

e Generation 1: Computer testing (performing regular tests on a computer),
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e Generation 2: Computer adapted testing (adapting the level of difficulty of
the test questions and the available response time based on previous
answers),

e Generation 3: Continued measuring (the application of appropriate
measures to continually predict dynamic changes student success) and

e Generation 4: Intelligent measuring (intelligent evaluation of the results,
interpretation of individual student profiles, as well as recommendations
for the teachers and students based on existing databases and prediction
procedures).

Figure 1. shows the current and future e-assessment strategies.

Figure 1. Current and future e-Assessment strategies
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This prediction is still current. The first two generations which can jointly be
referred to as Computer-Based Testing today represent the main direction in the
implementation of e-assessment. They are focused on testing and the
implementation of computers to increase the effectiveness of the testing. Unlike
computer-based testing, generations 3 and 4, which represent the phases of the
development in embedded assessment, also integrate personalized assessment into
the learning process. They enable the continued supervision of students and their
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guidance through the process of learning, combining formative and final
assessment with the learning process. It is expected that the systems of the fourth
generation will be able to offer immediate responses and reactions, and thus will be
able to advise students and teachers regarding future learning strategies based on
the individual needs and preferences of the students.

The transition from computer-based testing towards embedded assessment,
which is based on the implementation of Learning Analytics, requires that the
technological progress be accompanied by conceptual changes in the assessment
itself. Learning analytics use data on the students’ success for the assessment of
academic progress, predicting future results and adapting education to suit the
needs of individual students. It is expected that the learning analytics technique
will have a broad implementation in the upcoming years (Johnson et al., 2011).

The cited paradigms of e-assessment, the Explicit Testing Paradigm, and the
Embedded Assessment Paradigm are developed in parallel fashion to adapt to the
more complex process of assessment which would be more suitable to for modern
knowledge and skills and the pedagogical shift from learning which focuses on
knowledge to learning which focuses on skills (Eurydice, 2012).

Formative assessment refers to assessment whose aim is to provide feedback
on success in learning, to improve and quicken the learning process (Sadler, 1998).
The main argument is that in higher education formative assessment and feedback
could enable self-regulated learners. Self-regulation refers to the extent to which
students actively monitor and regulate their train of thought, motivation and
behaviour during the learning process (Pintrich & Zusho, 2002). It includes the
establishment of the goals in learning, strategies for the realisation of these goals,
managing of resources and invested effort, as well as feedback from the
environment. Feedback indicates the current relationship between the process of
learning and the set goals. A student generates internal feedback by monitoring the
results of his/her learning and the established goals, while external feedback is
obtained from the professors or other students. That is why formative assessment
could be considered the basic element in the process of contemporary education,
since it provides students with regular and significant feedback on their acquired
knowledge, and the teachers with information on the students, their way of learning
and progress based on which they can further guide the learning process (Redecker
& Johannessen, 2013).

Pachler et al. (2010) propose 7 principles of good practice in connection with
the development of self-regulated learners, which define success, the development
of self-assessment, offer proper information to students regarding their learning,
encourage dialogue with teachers and other students, increase motivation and self-
confidence, offer the possibility for overcoming differences between current and
desired results and offer information to teachers on how to improve the learning
process.
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3. Implementation of the Moodle Platform for Student
Self-Assessment

Moodle as a very complex platform offers an array of functionalities from which
the authors single out (Rice, 2015):

e The publication and exchange of teaching material (texts, images,
multimedia presentations), with controlled access to this content.

e Online forums and discussions — provide interaction between the
participants in the teaching process (both teachers and students) by
implementing techniques such as chatting, forums and online discussions.

e Tests - a system of test and quiz design, with automatic assessment. The
teachers can gain access to various statistics related to student responses
and to feedback regarding where the students need further explanations,
additional material.

e Collecting and reviewing student papers (term papers, case studies and
other material which represents the result of student activity within the
teaching process).

e Assessment - monitoring student activities through points acquired in
individual segments of the course, which is very significant both for the
students themselves and the teachers. The system provides each student
with access to their own grades on tests and quizzes, providing at the same
time user privacy.

e Additional functionalities of the Moodle - blogs, compiling glossaries,
creating a Wiki system, etc.

The goal behind implementing the Moodle platform at the Faculty of
Economics of the University of Ni$ is to provide support for future students who
are preparing for the entrance exam. The aim is to offer candidates an environment
in which they can check and self-assess their knowledge by simulating an entrance
exam. A Moodle platform was installed, on which quizzes were designed for each
of the four subjects which the candidates are tested on as part of the entrance exam
(Business economics, Elements of Economics, Mathematics and Sociology). A
web-based system was designed for self-assessment which could be accessed from
the address (http://e-ucenje.eknfak.ni.ac.rs/fmoodle/). The webpage layout can be
seen in Figure 2.

The goal behind the system was not the realisation of the entrance exam, but
only a simulation which would include an appropriate bank of questions made up
of questions taken from previous entrance exams. The candidate can create his/her
own account and can monitor his/her progress. If he does not wish to do so, he/she
can use the universal account to assess his/her own level of knowledge.
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Figure 2. Layout of the web page
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Source: The web page of the realised Moodle system

Once the candidate logs onto the system, he can select the desired course. Four
courses were created to match the four subjects candidates would be tested on as
part of their entrance exam. For each subject the candidate selects one of two
options: individual questions that he is supposed to respond to, and immediately
receive an assessment of his/her response (type 1), or a simulation of the entrance
exam with a greater number of questions where only after the completed attempt
(once an answer has been provided for all the questions) does the candidate get a
final assessment for every individual question, as well as an overall grade, as is the
case on the entrance exam (type 2).

The Moodle platform offers flexible tools for the design of quizzes. The Quiz
Module is one of the most complex parts of the platform. Over years of
development, numerous options and tools have been added. Support has been
provided for the quick and simple design, publication and evaluation of quizzes.
Further support has been offered for many types of questions, and it is possible to
generate a quiz by a random selection of questions from an extensive question
bank, which provides students with the option of retaking one of the quizzes, with
the addition of quick assessment and detailed reports on the success of a given
attempt. Feedback on achieved success is a critical element in the e-learning
environment, and assessment is one of the most important activities in education.
Only a well-designed test can provide good information on the students’
knowledge, and enables the students themselves to follow their progress and thus
help them achieve greater success (Cole & Foster, 2007).

Quizzes can have multiple applications, which include (Rice, 2015):

e A short quiz after each lesson helps continued assessment during the
school year. It is possible to include a random sequence of the questions to
avoid cheating. It is also possible to limit access to a certain period of time
when students are expected to learn the assigned lessons.
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e The quiz is often used as a trial test. It is possible to provide one or several
attempts, or allow several tries until the correct answer has been provided.

e The quiz can also be used as a test to evaluate student knowledge prior to
their attending a particular course. A comparison of the quiz results after
the course has been completed can offer insight into a student’s progress.

As the basis for the design of a quiz the authors use a question bank which
represents a group of questions which can be used within a particular quiz. The
questions in the bank can be grouped into categories. They can be shared, or used,
in several courses or quizzes. The question bank which is formed over time
represents the true value of the platform for learning and assessment.

A quiz is made up of a combination of settings regarding the appearance and
completion of the quiz, the pages on which the quiz is displayed, and the questions
which represent the content of the quiz. Adjustments to the quiz will define the
number of questions on each page of the quiz, whether the student will access the
given quiz once or several times, the time available to complete the quiz, etc. Each
quiz can be made to be constantly available or available only for a previously
determined period of time. The duration of the quiz can be limited, as is the case
with standard tests, so that after the expiration of a particular period of time further
work on the quiz is rendered impossible. If several attempts are allowed, it is
possible to limit their number, and assessment can be defined that take into
consideration the maximum, average, initial or final grade.

An important element of the quiz is also the sequence of the questions. It is
possible to alter the questions so that they are presented in the order in which they
were added to the quiz. However, the random order of questions is used more
often, so that for each attempt the order is different, which makes responding more
difficult. Navigating among the questions defines whether the student can go
through the questions back and forth, whether he can return for the previous
questions, or whether the questions must be answered sequentially, following the
order in which they were given. Useful settings also include a random order of the
offered responses to multiple choice guestions.

For additional control of test performance the authors use adaptive modes,
where the user is allowed several attempts to answer a specific question. Thus, the
guestion is repeated several times, but for each incorrect response the candidate
receives negative marks. If the number of negative points is 33.33% that means
that the user has the right to 3 attempts. If he gets the answer right on the first
attempt, he receives 100% of the points, on the second attempt 67%, and on the
third attempt only 33% points.

By adjusting the option Feedback it is possible to define whether the student
will answer the questions one at a time, or submit his/her answers to the quiz as a
whole. If the user selects one question at a time, after answering each question the
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system informs him of whether his/her response is correct. If the deferred feedback
option is selected, the student submits the entire test, and then obtains a complete
report on the accuracy of the responses to each individual question.

Once the quiz is completed, the student is provided with a suitable report which
consists of elements such as the offered responses, the selected response, feedback
for each offered answer, the number of points for each individual question, as well
as the overall achieved number of points for the complete quiz.

To provide greater quiz reliability, if it is being used to assess students, it is
necessary to provide mechanisms which will decrease the possibility of abuse and
cheating. The recommendation is that a question bank should be created, that the
quiz should consist of a small number of questions, that the questions and answers
should be provided in random order, that the quiz should be available only for a
certain period of time, and that each question should be located on a separate page.

The question bank represents a group of all the questions which have been
added to a Moodle site. It is possible to group the questions into suitable categories,
such as those based on the subject matter they refer to. On the set-up website, there
are 4 categories of questions, and a separate category for each course. Each
question is characterized by a series of elements such as the type of the question,
the name of the question, the text of the question — what is being shown to the
student, the message that accompanies the response to the question, the offered
answers and the message for each of the responses. The Moodle platform offers a
complex question editor which supports various types of questions such as (Rice,
2015):

e Calculated questions — introduce a formula which is displayed as a part of
the text of the question, containing parts that are filled in with random
values during quiz completion,

e Calculated multichoice — introduce a formula and a list of offered values,
so the student chooses one of them,

o Essay — free input of text as an answer to a question, but where it is not
possible to automatically generate a response,

e Matching — a series of follow-up questions and answers are generated for
the question, so the student needs to match the follow-up question and the
response to it,

¢ Embedded answers — a text into which the participant embeds responses,
while choosing between multiple-choice answers and fill-in-the-blanks or
entering a numeric value,

e Multiple choice — the selection of one or more values, where each response
is assigned a percentage of the overall number of points for that question.
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If only one response is selected, the correct response carries all the points,
while the incorrect ones carry zero or negative points. If there is a multiple
choice option then each of the alternatives carries an appropriate number of
points, and incorrect responses zero or negative points. If a student
correctly adds up all the alternatives, he/she gets 100% of the overall
number of points; otherwise he merely gets a proportion,

e Short answers — the student provides a word or phrase for an empty slot,

e Numeric values — the participant enters a specific numeric value, and it is
possible to define the tolerance within which the response is accepted,

e True/false — the student chooses whether a claim is true or false.

Once the necessary questions are generated within the question bank, it is
possible to design the quiz by adding questions from the bank. For the quiz the
authors define the overall number of points, while the number of points for each
question is obtained by dividing the number of points on the quiz and the overall
number of questions in it. If the correct order of questions in the quiz is required,
the order is altered based on order of presentation, by moving the questions before
or after some other question.

A question bank was created for the website used to simulate the entrance
exam, where the questions were grouped into four categories corresponding to the
four subjects. To the question bank the authors added questions from previous
entrance exams, that is, questions from appropriate textbooks that students use to
prepare for the entrance exam.

Two quizzes were designed for each subject, one consisting of one question
after another, where the correct response is shown after each question (type 1), and
one where the correct response for each question is displayed only after the quiz is
completed (type 2).

Considering that the aim of the website is to help students prepare for the
entrance exam, the time limit for which the test is made available was not fixed,
nor was the number of attempts or the duration of each attempt. The participant
was allowed to repeat the quiz as many times as he liked, and to return to any of
the previous questions (for type 2), without any time limits. It was also possible to
continue with a previous attempt if it was not completed. The overall grade of the
participant was the grade given on the best attempt, where all the other scores were
stored in case the participant made several attempts to complete the quiz.
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Figure 3. The various types of questions
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4. Methodology and Research Results

The analysed data contains information from the Moodle database, including quiz
results, the number of attempts, and correct and incorrect answers. The database
contains data from the past three years, from 2014 to 2016. For each attempt at
solving the quiz a LOG file records data on the user, the selected quiz, the duration
of the attempt, the questions generated in the quiz, the responses and scores for
each question. The Modul Grader report provides reports on the grades, and also
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offers detailed reports based on the participant, subject, quiz, etc. This data could
be collected and analysed with various tools of statistical analysis or tools for
learning analytics.

The entrance exam candidates can independently crate an account on the
Moodle platform. Since the aim of the platform is the offer help in terms of self-
assessment and preparation for the entrance exam, and not strict control, users are
not required to include personal data, so they can protect their privacy. The user
can also use a general student account, but he then loses the option of monitoring
his/her progress, since multiple candidates can use the same account.

Figure 4 shows the number of newly-formed user accounts for each of the cited
years. It can be noted that with the approach of the day of the official entrance
exam (the end of June), the number of newly-formed accounts increased. Table 1
offers an overview of the overall number of candidates taking the entrance exam
and the number of created Moodle accounts per year. In 2014 when the platform
was launched, the possibilities for application were promoted on the social media,
so that the number of created accounts was 50% greater than the number of
candidates who applied.

Table 1. The number of candidates and created accounts

Number of candidates taking the Number of created Moodle
entrance exam accounts
2014 504 268
2015 450 199
2016 441 105

Source: Author’s analysis based on the data from the Moodle system

Figure 4. Accounts opened per day
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By analysing the data stored in the LOG files the number of times the site was
visited each day can be isolated. The system was set up in 2014, at the very
beginning of June, which is why the creation of accounts and number of visits
increased at this time. Most of the visits can be link to the notices on Facebook,
when 3000 visits were noted in a single day. Figure 5 indicates that the number of
visits significantly increased during the month of June, and most of the visits were
logged in the days immediately prior to the official entrance exam.

Figure 5. Overview of the visits per day for the period from 2014 to 2016
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Source: Author’s analysis based on the data from the Moodle system

Since the entrance exam usually takes place at the end of June, most of the
accounts were created at the beginning of March, and a significant number of visits
were recorded in May. During second time enrolment there was far less interest for
preparing for the entrance exam, so these data are not relevant for analysis.

Data on the users of the Moodle platform for the simulation of the entrance
exam and the results they achieved during the testing period from 2014 to 2016 are
the basis for statistical analysis, which was used to determine the importance of
formative assessment for effectiveness of learning.

During the studied period, most of the users, but also the best scores on the
tests, presented in the form of correct responses, were noted in 2014 (Table 2). The
trend of increased interest in certain subjects — Sociology and Business economics,
can be seen during the entire studied period. Since the users were offered a choice
between two types of testing, analyses were carried out for each type individually.
Type 2 testing was a more frequent choice in 2014 and 2015, and at this time the
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candidates showed greater effectiveness of learning for all four subjects. However,
in 2016 type 1 testing in Sociology and Elements of Economics proved to be more
effective if the average grades are taken into consideration. Thus the t-test was used
to test the hypothesis of the significance of formative assessment for more effective
learning for each type of testing, by analysing the changes in the scores obtained
during the first testing and in the highest recorded scores during testing for each
individual subject.

Since the number of candidates who had applied for testing in Mathematics
was very small, the testing results for this course were not analysed further.

Table 2. The number of users and the average grade per subject

iol Elements of Business Mathematics
Year TB{F;‘;tOf Sociology Economics economics athema
N M N M N M N M
2014 Type 1 37 48.71% 11 59.13% 58 52.52% 2 51.30%
Type 2 65 53.47% 18 70.03% 69 52.83% 2 72.22%
2015 Type 1 32 50.36% 9 57.73% 34 50.74% 0
Type 2 52 52.67% 9 69.11% 51 52.57% 2 91.11%
2016 Type 1 12 53.23% 7 63.25% 16 50.77% 1 63.50%
Type 2 16 42.46% 5 62.02% 20 52.14% 0

Source: Author’s analysis based on the data from the Moodle system

The results of the candidates who chose testing type 1 are shown in Table 3.
During testing in Sociology, 18 candidates, who selected this type of testing in the
studied period, realised a significant increase in their final score of 37.30%
compared to their first attempt (t = -6.56, DF = 17, p = 0.000). In 50.00% of the
cases the candidates made significant progress in learning after the second attempt
at solving the Sociology test. The recorded results for the test on Elements of
Economics which was taken by 11 candidates over the three-year period indicates a
statistically significant increase in learning efficiency which resulted in a maximum
score which was 51.97% greater compared to the first attempt (t = -5.49, DF = 10,
p = 0.000). At that time, in 72.73% of the cases the progress in learning was clear
after the first repeated test on Elements of Economics. The obtained results from
Business economics in this kind of testing indicate a smaller learning effectiveness
in comparison to the previous one, since the greatest logged score increased by
15.15% compared to the score obtained during the first testing attempt. However,
these results could be considered statistically significant (t = -4.09, DF = 23, p
=0.000). In 70.83% of the cases, progress was noted after the second attempt at
solving the Business economics test.




298

Stankovié, Milovanovié, Radovié / Economic Themes, 55(2): 281-304

Table 3. The results of the paired t-test of the candidate’s scores on the simulated

entrance exam for type 1 testing

Subject Type 1 testing M SD t Df P
. First attempt 41.72% 0.016
Saociology -6.56 17 0.000
Best attempt 57.28% 0.007
First attempt 53.09% 0.039
Element's of p 0 5.49 10 0.000
economics Best attempt 80.68% 0.003
i First attempt 50.62% 0.013
Business P ° 400 | 23 | 0.000
economics Best attempt 58.29% 0.003

Source: Author’s analysis based on the data from the Moodle system

Table 4 shows the test results of the candidates who selected type 2 testing
during the entire studied period for the subjects Sociology, Business economics and
Elements of Economics. The results of the paired-sample t-test indicate a strong
statistically significant difference between the scores obtained during the first
testing and the highest scores obtained during multiple attempts to complete the
test. In the case of the Sociology test, during the studied period, this type of testing
contributed the most to the increase in the scores of 59 candidates — the highest
score was increased by 31.06% compared to the first score. This result can be
considered statistically significant (t = -7.46, DF = 58, p = 0.000). This type of
progress in 52.54% of the cases was realised after the first repeated test in
Sociology. Progress made in learning can also be seen in the tests in Business
economics, where 60 candidates increased their effectiveness of learning by
26.67% in this way, which also represents a statistically significant change in
comparison to the scores obtained on the first testing (t = -6.67, DF = 59, p =
0.000). In 58.33% of the cases, this increase was realised during the second testing
in Business economics. The same conclusion can be drawn for Elements of
Economics: the scores of the candidates during the testing increased by 27.96%
compared to the initial ones, and in 55.56% of the cases this change was already
manifested during the second attempt at solving the test. Based on the results for
the t-value, it can be considered significant (t = -4.02, DF = 17, p = 0.000).

Table 4. The results of the paired t-test of the candidate’s scores on the simulated
entrance exam for type 2 testing

Subject Type 2 testing M SD t Df P
) First attempt 45.26% 0.022
Sociology -7.46 58 0.000
Best attempt 59.32% 0.011
First attempt 58.22% 0.053
Element_s of p 0 -4.02 17 0.000
economics Best attempt 74.50% 0.017
i First attempt 47.40% 0.023
Business P - 667 | 59 | 0.000
economics Best attempt 60.04% 0.014

Source: Author’s analysis based on the data from the Moodle system
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The obtained results indicate that the simulation of the entrance exam using the
Moodle platform as a form of formative assessment can contribute to more
effective learning and the realisation of better results of the candidates. However,
the feedback available to the teachers can contribute to the better design of the test,
in accordance with the needs of the students. For that purpose an analysis of the
feedback was carried out using the following statistical indicators: the effective
question weight index and the discrimination index (Rice, 2015).

The effective question weight indicates the influence of each individual
question on the variance of the overall test result of the student and can be
calculated using the following formula:

EQWI , =100 (C0. 1) 1)
Zpep\/C(XP’T)
where C(Xp,T) represents the covariance of the results for each question p and
the overall results achieved on test T.

The discrimination index represents the correlation between the achieved score
on individual questions and the overall score on the test expressed in percentages.
It can be calculated in the following way:

C(xi,T) 2)
AV () (T)
where V (X;) and V (T) represent result variances for each question and i represents
the overall result realised on test T.

DI, =100r(x;,T) =100

The assumption which is the basis for the use of these indexes for the
improvement of testing is that a well-formed question should prevent the existence
of any differences between the predetermined question weight and the realised one,
but that they should also contribute to testing success. Accordingly, it can be
assumed that the correct answers to well-formed questions correlate with the
overall test results among students who scored good test results.

Based on the results of these statistical indicators for each subject and each
type of testing, shown in Figure 6, it can be concluded that there is a more or less
pronounced oscillation in the values of these indexes. Greater oscillations can be
noted for the values of both indexes, especially in the case of simulated entrance
exams for subjects such as Sociology and Business economics, should be a signal
to the teachers for the possible redefinition of questions, especially those where
greater deviations are found.
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Figure 6. The effective weight index (a) and discrimination index (b) for each subject
from 2014 to 2016
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5. Conclusion

The intense use of tests in higher education contributes to great changes in the
academic performance of the students. However, test-focused education is not
effective unless the feedback is used to increase learning effectiveness. The
implementation of the ICT in higher education significantly contributes to this
goal, especially among self-requlated learners who decide themselves on the
intensity and duration of the learning process. During that process formative
assessment should offer guidelines for students and teachers alike regarding how
they should adapt their work in order to realise the goals of the curriculum, while
learning analytics should provide feedback for the students and teachers.

Despite all the advantages of e-learning and e-assessment, as well as the
indicated level of student satisfaction when using the Moodle platform (ISljamovi¢
et al., 2012), in a certain number of higher education institutions in the Republic of
Serbia they are still not being used. The main reasons for not using LMS include
lack of staff education, lack of information on how such systems work and
problems arising from course accreditation (Bulatovi¢ et al., 2013).
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In this particular case, based on the analysis of the number of visits and number
of created accounts, it can be concluded that potential students have a tendency of
using this type of testing, and the statistical analyses of the obtained results indicate
that formative assessment significantly contributes to the increase in learning
effectiveness. Taking into consideration the candidates’ reaction to the information
obtained from the social media on the possibilities of using the Moodle platform,
insufficient use of the offered simulations of the entrance exam for the Faculty of
Economics of the University of Ni§ can in part be a consequence of the lack of
awareness on the part of the candidates on how this platform functions.
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PRIMENA MOODLE PLATFORME U ONLAJN
SAMOEVALUACIJI STUDENATA

Apstrakt: Uzevsi u obzir znacaj informaciono-komunikacionih tehnologija u
visokom obrazovanju i to kako u nastavi, tako 1 u ocenjivanju, ali i ogranic¢enja
za primenu istih u visokom obrazovanju u Republici Srbiji, u ovom radu su
prikazane mogucénosti koje pruza Moodle platforma za definisanje i koriséenje
onlajn testova i1 kvizova za samoevaluaciju u pripremi i simulaciji prijemnog
ispita za upis na Ekonomski fakultet Univerziteta u Nisu. U cilju isticanja
znacaja e-ocenjivanja za povecanje efektivnosti uc¢enja, u radu je analiziran broj
kreiranih korisnika i broj pristupa, dok je statistickom analizom ostvarenih
rezultata kandidata na simulaciji prijemnog ispita u periodu od 2014. do 2016.
godine testirana hipoteza o znacaju formativnog ocenjivanja za efektivno
ucenje. Dobijeni rezultati ¢-testa ukazuju na cinjenicu da formativno
ocenjivanje u konkretnom slucaju doprinosi unapredenju ucenja kandidata 1 da
bi primena ovakvog nacina samoevaluacije studenata u drugim sferama ucenja
znacajno doprinela poveéanju efektivnosti ucenja. S druge strane, statisticke
analize pojedinacnih odgovora na pitanja predstavljaju znacajan izvor
povratnih informacija za nastavnike, koje se mogu koristiti u svrhu
redefinisanja testova.

Kljuéne rec¢i: Moodle platforma, formativno ocenjivanje, onlajn samoevaluacija,
visoko obrazovanje.
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