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ABSTRACT
The aim of this paper was to determine students’ preferences towards
e-learning environment in order to select and design its components that
suit the needs of student’s best. The research was implemented using
conjoint analysis. Three dimensions of interest were considered: e-learning
technology, teaching method and knowledge assessment and the results show
that knowledge assessment is the most important e-learning attribute for
both traditional and online students. Adding into consideration the teaching
method as well, further analysis showed that students can be profiled in
two segments: oriented on results or process, which can be used at the
beginning of studies to adjust e-learning environment. Research findings
emphasized student preferences as essential for designing e-learning system,
while student satisfaction turned out to be a key factor determining their
persistence for studying in e-learning environment. Finally, recommendations
for improvement of existing e-learning system were given.
© 2019 IJCRSEE. All rights reserved.

1. INTRODUCTION
In recent years, e-learning has become a
sustainable delivery system for all educational
levels (Yu, Yu and Lin, 2010). Rosenberg,
and Foshay (2002) defined e-learning as the
use of Internet technologies for delivering
different solutions that enhance knowledge
and performance. In educational process
e-learning could be seen as content delivery
method that enables synchronous and
asynchronous information exchange over the
network (Oncu and Cakir, 2011).
The goal of an educator in modern
educational settings should be to design online
courses that are interactive and learner-centered.
For an effective online course delivery very
Corresponding Author
Dr. Marija Kuzmanović, University of Belgrade,
Faculty of Organizational Sciences
E-mail: marija.kuzmanovic@fon.bg.ac.rs
This work is licensed under a Creative Commons Attribution - NonCommercial - NoDerivs 4.0. The article is
published with Open Access at www.ijcrsee.com

important part is the e-learning environment
design. The online learning environment,
in addition to sensibility and awareness,
also requires an understanding of the online
learners and the challenges they face (Conrad,
2008). Black, Ferdig and DiPietro (2008)
highlighted in their research the importance
of the e-learning environment through a factor
they classified as a case instance rating. As
opposed to a course content evaluation, course
instance evaluations focus on the classroom
environment, community and grades, so it
should involve “a specific teacher, a group of
students, a course, and a particular learning
management system” (Black et al., 2008). A
key component in the e-learning environment
is the student. Therefore, understanding how
student characteristics can influence the
teaching and learning process in an online
environment is crucial to design effective
e-learning instruction (Roberts, 2010).
Although curriculum delivery via
learning management systems is widespread
within university practices all over the world,
it has only recently emerged in Serbia. Faculty
of Organizational Sciences, University of
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Belgrade (FON), is one of the first schools
in Serbia that accredited e-learning studying
program for 60 students per year. The
accredited program has been implemented
since 2010 with 46 courses using Moodle
platform. Main reason for conducting this
research is authors’ desire to improve existing
application of this e-learning system. It is
indicative that students usually transfer from
e-learning to traditional type of studying when
given the opportunity. Previous experience
also shows that students are less engaged in
studying after first year and when they enroll
in final year of studying they usually do not
use implemented e-learning system at all. This
is verified by the fact there is only 6 courses on
final year of studies and extremely little student
engagement, when compared to all 14 courses
on first year and full student engagement. This
research is focused on finding some of the
reasons for this problem.
The premise underlying this study is
that students prefer certain online components
more than others and that it is possible to
determine which ones most affect their
attitudes. Accordingly, the study does not
examine specific courses but a diverse sample
of students who are engaged in: (a) fully
online studying through a Moodle learning
environment, (b) traditional offline, face to
face studying with some experience with
blended courses (combination of traditional
and e-learning), (c) attending open online
courses outside curricula (edX, Coursera, etc.).
Horvat, Dobrota, Krsmanovic and Cudanov
(2014) examined students’ perceptions of
e-learning courses on the Moodle platform at
FON and concluded that students using Moodle
only before the exam were significantly less
satisfied than students using it on a daily basis.
They suggested that feedback on the quality
features from students who do not use Moodle
regularly should be taken into account.
In this study we attempt to determine
students’ preferences for using the e-learning
system with the goal of improving the existing
one at FON. Another research objective is of
greater importance because it indicates how
student preferences can be used to select
e-learning system components during the
development process to reduce dropout of
distance learning students.
To evaluate students’ preferences
towards the effectiveness of e-learning course,
this study employs a multivariate research
technique Conjoint analysis. Conjoint analysis
is based on the assumption that any service
can be described as a combination of different
38

levels of multiple attributes and implies that
individuals evaluate services by considering
jointly those attributes.
Conjoint analysis has been successfully
applied in the education industry for many
years to reveal students’ preferences for
different aspects of education (Tashchian
and Freiden, 1983; Soutar and Turner, 2002;
Sohn and Ju, 2010; Taylor, Humphreys,
Singley, and Hunter, 2004; Won and Bravo,
2009; Kuzmanovic, Savic, Popovic and
Martic, 2013; Azarcon, Gallardo, Anacin and
Velasco, 2014; Zwarts, Vanthournout, Gijbels
and Van den Bossche, 2015; Popović, Vagić,
Kuzmanović and Anđelković Labrović, 2016;
Walsh and Cullinan, 2017; Carey et al., 2018).
However, only a few studies have so
far used conjoint analysis within e-learning
environment. Van Der Rhee, Verma, Plaschka
and Kickul (2007) used choice-based conjoint
analysis to understand student preferences
for e-learning technologies. Pomales-Garcia,
Yili and Lopez (2009) evaluated the relative
importance of six design dimensions from
both student and researcher perspective.
Dağhan and Akkoyunlu (2012) used conjoint
analysis to measure students’ preferences for
e-learning styles. Sun and Wang (2014) used
conjoint analysis to design and development of
e-learning tools in higher education depending
on learning tasks. Recently, some researchers
used conjoint analysis to understand the
preference towards online learning in
developing countries (Malarkodi, Indumathi,
and Praveena, 2018; Acharya and Lee, 2018).

2. RESEARCH FRAMEWORK
The aim of this study was to gain a broad
insight into the preferences of e-learning
students in Serbia and to explore factors
that most contribute to their satisfaction.
Following research questions were in focus:
Which e-learning components do students
prefer? Can students be profiled in different
segments according to their preferences? And
if so, what can be done to meet the needs
and wants of particular groups of students?
Three dimensions of interest were defined:
e-learning technology, teaching method and
knowledge assessment. They were chosen by
considering previous research (Katz, 2002;
Ferguson and DeFelice, 2010; Won and Bravo,
2009) and authors’ own experience in teaching
in e-learning environments.
The learning environment or technology
used for teaching is important because
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students’ satisfaction with e-learning is based
on their attitude towards ICT (Malik, 2009).
Technology is generally not a barrier to the
success of participants in e-learning and
most students have necessary skills to fully
engage in e-learning environments. Drennan,
Kennedy and Pisarski (2005) found that
student satisfaction is influenced by positive
perceptions towards technology, in terms of
ease of access.
Teaching method is the most complex
dimension as it comprises several different
aspects, mainly related to interaction.
According to several authors (Bouhnik
and Marcus, 2006; Katz, 2002), interaction
is one of the most important factors of
e-learning, and can be analyzed on several
levels: interaction with content, teacher, other
students and the system. Mijatovic, Cudanov,
Jednak and Kadijevich (2013) conducted a
survey among students who use the Moodle
platform for the first time and concluded that
active participation in the class along with
interactive use of the system has a strong
positive impact on student achievement.
Bouhnik and Marcus (2006) found that one
of the things students are dissatisfied with is
the lack of contact and interaction with peers.
Jung, Choi, Lim and Leem (2002) revealed
that students who interacted with each other
expressed the highest degree of satisfaction.
Nummenmaa and Nummenmaa (2008) came
to similar conclusion, finding that students who
did not interact with others had more negative
emotional experiences. The teacher’s role is
very important and their timely response has a
positive effect on student satisfaction (Malik,
2009). Clearly defined objectives, assignments
and deadlines, must be present to increase
student satisfaction as well (Stein, 2004).
We found no research results in the
literature regarding student preferences
in knowledge assessment (structure of
knowledge assessment, summative assessment
design) within e-learning environment, but we
believe this dimension might have an impact
on students’ satisfaction and therefore we
included it in this study. The details on all
three dimensions are given below.

levels;
2. Choosing a presentation method and
construction of efficient experimental design;
3. Questionnaire design and research
implementation
4. Model specification and the estimation
technique selection
5. Cluster analysis.
The study should include all studentrelevant attributes that can be managed by the
university. Attribute levels must be credible,
effective and capable of being traded-off
against each other. Usually, attributes and
levels are determined by reviewing the research
literature and conducting pilot research, but
also taking into account expert opinions. In
this paper eight key e-learning attributes based
on literature review and students and faculty
members’ opinion are selected (see Table 1).
Table 1. Student satisfaction with online
courses

3. SURVEY PROCEDURE

For a given number of attributes and
levels, it is possible to create 384 (27 × 3)
In order to measure students’ preference combinations, that is, concepts that students
towards key attributes of the e-learning need to evaluate. This kind of experiment plan
environment, this study followed five key is called a complete factorial experimental
steps:
design and because of its complexity it is rarely
1. Specifying key attributes and attribute used in practice. An efficient, yet cognitively
www.ijcrsee.com
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acceptable design contains a subset of all
concepts and is called a reduced experimental
design. For the purpose of this study, we used
the SPSS Orthoplan Component to generate
an efficient experimental design with 16
concepts. Two holdout concepts were added
to the design for the purpose of checking the
quality of the respondents’ responses.
Data on individuals’ preferences and
satisfaction were collected through an online
survey distributed to both traditional students
and those studying distance learning. Students
were asked to rate each concept on an ordinal
scale ranging from 1 (‘least preferred’) to 5
(‘most preferred’). In addition to conjoint
assignments, the questionnaire also contained
a number of questions regarding the sociodemographic characteristics of students as
well as their attitudes and satisfaction with
their existing mode of study.
After collecting the students’ answers,
they need to be analyzed. A linear additive
model (so called part-worth utility model) was
used to model the preferences in this study.
The model assumes that the total utility of any
concept is estimated as the sum of the partial
utilities of the attribute levels contained in that
concept. Therefore, the overall utility of the
concept j for the student i in a given study can
be expressed as follows:

where k denotes an attribute and Lk is
the number of levels of a given attribute. βikl is
student i’s utility associated to the level l of the
attribute k (part-worth utility). An independent
variable xjkl indicate the presence (xjkl = 1) or
absence (xjkl =0) of the level l of the attribute
k in the concept j. ij is a stochastic error. Given
that each concept should contain exactly one
level of each attribute, the following condition
must be met:

where UR is the utility range i.e. the
difference between highest and lowest partial
utility values for each attribute. Importance
scores can be further aggregated to include
students with similar preferences.
Understanding what students most value
in studying allows university management
to tailor study system and programs to
communicate those benefits and redesign
existing system with those benefits in mind.
This is especially important if there is
heterogeneity in student preferences. There
are two main approaches for identifying
heterogeneity in preferences. Segments can
be identified either a priori, according to
variables known in advance, or post hoc based
on individual preferences revealed by conjoint
analysis. Both the part-worth utilities and the
resulting importance ratings can be used as an
inputs in cluster analysis.

4. RESULTS
4.1. Sample characteristics
A total of 121 students completed the
questionnaire. Six responses (4.94%) were
excluded from the analysis either because
of incompleteness or inconsistency of the
answers, so the total number of valid answers
used in the further analysis was 115 (95.04%).
The sample consisted of 39 (33.9%) male and
76 (66.1%) female participants, aged 21.5
(SD=1.789) in average. When it comes to
mode of studying, 70 (60.9%) traditionallytaught respondents and 45 (39.1%) of them are
online students. Most students (96.50%) took
at least one course through Moodle during the
studies (Table 2).
Table 2. Student satisfaction with online
courses

Using the collected ratings 16
concepts from the experimental design, the
βikl parameters are estimated by the leastsquares method. Estimated values provide
a quantitative measure of the preference
for each attribute level, with higher values
corresponding to a greater preference. The
relative importance of an attribute k for student
i can be calculated as follows:
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Traditional students are more satisfied
with this learning platform (average score
of 3.96 out of 5), than online students (with
average score of 2.88). Looking at the range
of scores, it is obvious that none of traditional
students gave grade 1 to Moodle, and none
of the online students gave grade 5. The
assumption behind this fact is that traditional
students mostly took one online course while
online students took all or most courses
online. These courses are usually designed and
applied according to teachers’ preferences and
different Moodle components. There are 21
(18.26%) students who took one or more open
online courses outside curricula (24 graded
courses). Average grade for these courses is
4.60, meaning that all those courses are graded
much higher in comparison to core studies.
None of open online courses was graded with
1 or 2.

4.2.
Aggregated
preferences

students’

evaluate the internal and predictive validity
of the model. The values of 0.924 and 0.988
respectively indicate a high predictive validity
of the model and confirms significance of the
estimated parameters. Kendall’s tau with value
of 1.000 for the two holdout concepts further
confirms the quality of respondents’ answers.
Table 3 shows that method of assessment
of knowledge was found to have the most
significant influence on students’ preferences
in e-learning environment with a relative
importance of 23.76%. The importance of other
attributes is by far lower, whereas flexibility
for preexam assignments was regarded as the
least-valued attribute (7.69%). Looking at the
most important attribute, students prefer the
option to do all of preexam assignments and
final exam in e-learning environment. Students
also have positive but lower preferences
towards the option to do 70% of preexam
assignments in e-learning environment.
The last attribute level (30% of preexam
assignments in e-learning environment) has a
negative impact on their preferences.
Higher values of standard error for
estimated parameters indicate there is
heterogeneity in students’ preferences. Based
on data in Table 3 it is obvious that standard
error is somewhat higher for method of
assessment of knowledge, and therefore it is
expected that students’ preferences for this
attribute are heterogeneous.

We used the SPSS 16.0 to estimate the
model parameters both individually for each
student in the sample and aggregated for
the sample as a whole (see Table 3). Higher
values of utility part-worth utility values
indicate a stronger preference. Kendall’s tau
statistics and Pearson coefficient were used to
Table 3. Aggregated part-worth utilities and importance of e-learning attributes
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4.3. Preferences of traditional vs.
online students
To determine if there are differences in
preferences of traditional and online students,
an analysis was done separately for these
two predefined segments. Looking at the
aggregated and segment-level data shown in
Figure 1, it can be noticed that they do not
differ significantly when it comes to relative
importance of attributes.
A deeper analysis of individual
partworths showed heterogeneity in student
preferences, which led to a post-hoc cluster
analysis using k-means procedure.

Figure 1. Attribute importance scores
(%) for a priori defined segments
Due to the limited sample size, two- and
three-cluster solutions were analyzed. The
3-cluster solution was rejected because of small
cluster (n < 10) that could not be statistically
reliable. Accordingly, a 2-cluster solution was
chosen and statistical significance of solution
was confirmed by ANOVA (Table 4).

Table 4. Part-worth utilities for identified segments

Table 4 shows significant difference
in preferences of isolated clusters according
to the three attributes: lectures, flexibility
for pre-exam assignments and method of
knowledge assessment. When it comes
to these three attributes, cluster members
prefer their opposite levels. Although there
42

is no statistically significant difference in
preferences for the attribute of interactive
work, it is important for both segments and
should be taken into account.
A comparative overview of attributes
importance by segments and within total
sample is presented in Figure 2.
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Figure 2. Importance rating (%) of
e-learning attributes for post hoc defined
segments and whole sample
It is noticeable from figure 2 there
is key difference between two identified
segments in attributes method of assessment
of knowledge and interactive work. These are
at the same time most important ones in one
segment and second important in opposite
segment. Significant difference can be seen
with attributes lectures and communication
with teacher. First segment gives priority to
lectures while second one has higher regard
for communication. Two least important
attributes for both segments are cooperation
with other students and flexibility for preexam
assignments (clear deadlines or flexible
deadlines). These results differ from everyday
teaching practices, as flexible deadlines are
usually the cause for non-compliance with
preexam assignments and exam failures.
Looking at this from the perspective of
teachers, clear deadlines are important
attribute.
The profile of students in two segments
was created based on observed differences in
preferences. First segment consists of students
oriented on results while the second segment
is oriented on process (Figure 3).

Figure 3. Typology of students based on
their learning preferences
Segment of students “results oriented”
includes 55 students (48%). Most important
attribute for them is method of knowledge
assessment (36.48%) and they prefer 100%
of pre-exam assignments and exam in
e-learning environment. Interactive work,
simplicity and lectures are approximately
of similar importance, but their significance
is half less in comparison with examination
method (from 13% to 15%). Least important
attributes are cooperation and flexibility.
This segment also prefers group assignments
and recorded lectures with slides/sound and
clear assignment deadlines. Students in this
cluster can be profiled more in detail: they are
predominantly in their final year of studies,
studying in traditional mode (44 out of 55
are traditional students, only 11 are online
students). Most students in this cluster gave
online courses grades 4 or 5.
Segment of students “process oriented”
consists of 60 students (52%). Most important
attribute is interactive work (26.77%),
followed by method of knowledge assessment.
They differ from first segment as they prefer
70% of pre-exam assignments in e-learning
environment and 30% offline exam. Looking
at previous simplicity and communication
they are in agreement with first segment
both in levels and importance of these two
attributes. Although, this group of students
prefer flexible deadlines and classroom live
broadcasting. They can be profiled in detail as:
students of junior years of study in e-learning
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environment (34 out of 60).

5. DISCUSSION AND
CONCLUSIONS
The findings of this study based on
conjoint analysis represent the first empirical
insights into students’ preferences for an
e-learning environment in Serbia. Three
dimensions of interest were considered in this
study: e-learning technology, teaching method
and knowledge assessment. The last one was
determined to be the most important one for
both traditional and online students, but further
analysis showed that two clusters could be
identified based on their preferences not just
on knowledge assessment but teaching method
as well. Potential limitation of this research
in data analysis is in students’ individual
perceptions of learning environments. They
perceive that environment in which they have
less experience is better, meaning that student
in traditional face-to-face system grade much
higher e-leaning systems.
The importance of different components
of e-learning systems as a part of an
e-learning environment was identified in
previous studies. Matsatsinis, Grigoroudis
and Delias (2003) identified three satisfaction
criteria: interface, content and functionality.
Damnjanovic, Jednak and Mijatovic (2015)
measured the effectiveness of using Moodle by
considering eight factors: intention to future
use, communicativeness, format, information
quality, performance outcome, perceived
usefulness, satisfaction and system quality.
Authors find out that communicativeness
influences performance outcome the most,
while the system and the quality of information
have no effect on satisfaction.
Based on our results, it can be concluded
that student preferences are important part for
designing e-learning system, while student
satisfaction is the key factor determining
their persistence for studying in e-learning
environment. As Malik, (2009) found, the
main points that lead to student satisfaction
with e-learning are the students themselves,
but also the teachers and technological factors.
It would be ideal to identify and classify
students in two profiles (result oriented or
process oriented) at the beginning of their
studies and adjust the e-learning environment
accordingly. Students with more experience
with online environment are predominantly
oriented on process, including different
activities for knowledge acquisition. Our
44

assumption is that system should be designed
in a manner that offers diverse learning
activities. Classroom live broadcasting,
interactive work, and online and face-to-face
communication with teacher are appropriate
for this group. Classroom live broadcastings
are expensive solution so it won’t be possible
for many universities to implement them
for some time. But looking at the proactive
practice at Harvard university it is something
that every contemporarily university should
stream to.
Communication with peers and teachers
is the essence of interactive work. Nagel,
Blignaut and Cronje (2009) concluded that only
students who contribute to class discussion or
interact with fellow students and the facilitator
complete the course successfully. Students
in online learning environments appreciate
the role of the teacher as a facilitator of
discussion, with the function of promoting
student-to-student interactions, more than
students in blended learning environments.
In general, in blended learning environments
instructors have more opportunities to interact
with students and give them feedback during
personal contact (Hung and Chou, 2015).
General recommendation is that application of
available communication tools in e-learning
environment makes it more similar to faceto-face communication. Messengers, Skype
or visual/sound records of frequently asked
questions and their broadcasting can secure
more comprehensive feedback to students.
Also, various web tools, such as blogs, social
networks (Facebook, Twitter, LinkedIn, etc.)
can be used for educational purposes and to
enhance student interactive work (Vaughan,
Nickle, Silovs and Zimmer, 2011). This is
supported by the fact that teachers have been
shown to be willing and competent to use Web
2.0 for educational purposes (Jimoyiannis,
Tsiotakis, Roussinos and Siorenta, 2013).
Additionally, it has been shown that students
and teachers view the value of using and
integrating wiki into teaching and learning as
positive especially for facilitating collaboration
and interaction (Li, 2015).
Other cluster of students (results
oriented) emphasizes knowledge assessment
as most important component of e-learning
environment. Although our results show
they prefer 100% of knowledge assessment
in online environment, we believe that this
is not the key point. The key point is that the
importance of second highest rated attribute
is half less then knowledge assessment.
General recommendation is that knowledge
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assessment should be designed specifically
with no regard to formative or summative
assessment. Assessment could be seen as a
feedback to students on their learning process
as well as the official recognition of their
accomplishments, achievements and final
grades. Modern e-learning environment takes
approach to assessment that is learner centered.
Technology should enhance assessment and
feedback practices rather than replace highly
valued strategies such as face-to-face tutorials.
Technology should be used to enhance
assessment: instant feedback on test results
using interactive online tests, using forums
and blogs for communication, contemporary
web 2.0 technologies for peer assessment and
processing large groups of students.
If we look at students as our customers,
these are attributes that should be addressed in
order to retain them. FON does not implement
them and should revise e-learning environment
accordingly. Findings of our research may
be useful in directing future research related
to key factors essential to the adoption
and effective implementation of e-learning
environment, and provide a guideline for
university policy makers in redesigning online
mode of studying.
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