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Abstract

Purpose — This paper aims to explore the perspectives of university students on the learning management
system (LMS) and determine factors that influence user experience and the outcomes of e-learning.
Design/methodology/approach — This paper employs a mixed-method approach. For qualitative data, 20
semi-structure interviews were conducted. Moreover, for quantitative data, a short survey was developed and
distributed among the potential respondents.

Findings — The results showed that students, particularly in programs where courses are mainly offered
online, are dependent on such learning platforms. Moreover, the use of modular object-oriented dynamic
learning environment (Moodle) as an application of LMS was rated positively, and e-learning was considered as
an effective sustainable learning solution in current conditions.

Originality/value — The authors have illustrated empirically how the notion of UX of the LMS provides a
means of exploring both students’ participation in e-learning and their intention towards using such learning
platforms.
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1. Introduction

The development of the information and communication technologies (ICTs) and Internet
have changed the way educational services are delivered in higher education (Shaltoni et al.,
2015). In addition, the widespread use of learning management system (LMS) stands for a
significant technological development in higher education and due to the challenging
situation, many educational institutions have been forced to move to distant- and online-
only education. In addition, the sudden and unexpected shift in teaching and learning
modes has given rise to the use of information and communication technology to support
learning. For example, modular object-oriented dynamic learning environment (Moodle)
platform, an application of an LMS is being increasingly used to facilitate e-learning
(Dogoriti et al., 2014; Lisnani and Putri, 2020). E-learning is an effective sustainable learning
solution and offers tremendous opportunities for learning beyond the traditional
boundaries. For example, increased reach to thousands of learners, facilitating the
interaction between learners and educators, collaborative learning, and facilitating the
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teaching process planning (Bansode and Kumbhar, 2012, p. 415). However, despite the
massive use of such learning platforms, there are multiple factors, which could potentially
impact the outcomes and the results of e-learning. The two of which are (1) learner’s
perceptions about e-learning and (2) the information technology (including the quality,
reliability, ease of use and usefulness) used to facilitate e-learning (Benigno and Trentin,
2000; Sun et al., 2008). While, the purpose of such systems is to provide quality education
and training, students’ intention to adopt and use LMSs is instrumental to the outcome of e-
learning. In addition, the success of e-learning is highly dependent on the users’ experience
and perceptions towards such systems. The user experience (hereinafter UX) is a broad
phenomenon describing how the LMS is perceived and used in e-learning processes. UX of
both learners’ and teachers’ of LMS platforms, while considered to be crucial, influences the
process of teaching and learning (De Carvalho and Silva, 2008; Jeong, 2016; Nakamura ef al.,
2017a; Zaharias and Pappas, 2016; Zanjani, 2017).

Other interpretations of the UX add that UX explores how a person feels about using a
product-e.g. the experiential, affective, meaningful and valuable aspects of product use
(Vermeeren et al, 2010). Moreover, UX models are often regarded as objective part
(e.g. functionality, reliability, usefulness and efficiency of the system) and subjective parts
(e.g. attractiveness, appeal, pleasure, satisfaction of the system) (Laguna Flores, 2019, p. 23).
Therefore, we use this distinction when interpreting the respondents’ perceptions of UX.
During the software development of learning systems, usability and user acceptance are
considered highly significant as these systems are used by people with varied skill sets
(administrators, students, teachers) (Krishnamurthy and O’Connor, 2013). Simultaneously, in
many software developments companies, usability and UX are either neglected or not
properly considered. To resolve this, Ardito ef al (2014) suggested that public organisations
should explicitly mention the usability and UX requirements in the calls for tenders for ICT
products. In a recent study, Butt et al (2020) argue that ICT's are the powerful and important
tools for advancement, growth, reform, alteration, development and transformation in
education (p. 350).

From a theoretical standpoint, current literature on e-learning and LMS are predominantly
quantitative and focuses on technology adoption through the use of classical theoretical
frameworks such as Technology Acceptance Model (TAM: Davis, 1989) and usability testing
(Nakamura ef al., 2017b, p. 1015). However, technology adoption and UX models are rarely
compared with each other, despite that both allow for exploring the experiential component in
human-computer interactions, providing rich insights about the factors that influence the
adoption and the use of technology and how they are related (Hornbaek and Hertzum, 2017).
Studies (i.e. technology adoption and UX models) have significant overlaps in the
phenomenon that they seek to explore: the experience of use and how it affects the actual
and intended use (Hornbak and Hertzum, 2017). In the e-learning process, learners’ feedback
could be used at the evaluation stage for the consequent improvement of the process by the
design team (Khan, 2004). All organisations developing LMSs seek to improve their products,
of which UX is a major part (Cavus and Zabadi, 2014, p. 525). The identification and
evaluation of the UX elements addressed during the design of the product or service are
crucial for innovation (Krawczyk et al, 2017). However, to date, none of the research in
usability and UX of LMSs proposed solutions to the identified issues in usability and UX of
studied LMS (Nakamura ef al, 2017a). As such, for a better evaluation of LMS in a given
context, we argue that a qualitative-based research could be an alternative approach allowing
users to express their perceptions and to make questions specific to the UX and the features of
LMSs. With this approach, we respond to earlier Nakamura et al.’s (2019) call who outlined the
need for methods where it is possible to investigate UX of LMS, allowing users to supply a
detailed overview of their experiences.

User

experience
of LMS

345




LT
384

346

This paper aims to address this limitation by performing research in a pragmatic stance,
which includes users’ feedback on the UX of an LMS to propose potential solutions to identify
issues of the UX and usability of an LMS. To do so, we use Moodle as an application of LMS
and use university students as the potential users of LMS to perform our research. Moodle-
based e-learning platform enables teachers to use multiple teaching tools like question banks,
assignments, feedback, forums, and quizzes, enabling students to enrich their learning
experience (Bansode and Kumbhar, 2012, p. 415). We explicitly use Moodle, as it is among the
most widely used LMS platforms in the world, having up to 60% of the market share (Kuran
etal,2017;Machado and Tao, 2007; Teo et al., 2019). While there are no significant differences
in terms of features between different LMSs (Al-Ajlan, 2012; Poulova et al, 2015), differences
might exist in terms of UX (Sahid et al, 2016; Nichols, 2016) and different contexts of the LMS
use, such as different cultures (Wang et al., 2013, p. 76).

The research questions guiding this research are “What factors impact the university
students’ perceptions of the UX of LMS?” and “what the potential solutions to the challenges of
the UX identified by the university students”? To answer the research questions and to address
the previously mentioned research gap, this qualitative research employs a holistic UX model
developed by Topolewski ef al. (2019) and conducted several semi-structured interviews with
the informants.

The remainder of this paper proceeds as follows. First, we offer the literature review of the
core concepts such as UX, e-learning and LMS, followed by a discussion of the theoretical
framework. Second, the methodology is described. Third, then results are provided, and
finally, we present discussion and conclusions.

2. Literature review

2.1 User experience (UX) and usability

In this paper, a user is defined as an individual (e.g. university student) who uses an LMS
(Moodle) during the process of their education and training via e-learning. We also
acknowledge the existence of other potential users of LMS, teachers and system
administrators who are not in the scope of this research. Moreover, the UX refers to “all
the aspects of how people use an interactive product — the way it feels in their hands, how well
they understand how it works, how they feel about it while they are using it and how the
productis perceived, learned, and used” (Norman, 1999). In this paper, we broadly define UX
of an LMS as inherently a fuzzy, multi-faceted, context-dependent and dynamic concept
covering all aspects how end-users experience, behave, perceive, feel and think about an
LMS and how they reflect on the use, anticipation of the use and use it in order to attain
hedonic and/or functional value of e-learning. The literature provides some models to study
UX with some degree of accuracy in capturing the complexity of the UX phenomenon.
According to Rogers et al. (2007, p. 15), one cannot design UX or sensual experience; only
facilitate by creating design features that evoke it. When the UX is mentioned, caution must
be taken as UX is seen as something desirable, though what exactly something means still
is open and debatable. There are three reasons why it is hard to get a universal definition of
UX (Law et al., 2009).

(1) UX is associated with a broad range of fuzzy and dynamic concepts, including
emotional, affective, experiential, hedonic and aesthetic variables (Hassenzahl and
Tractinsky, 2006).

(2) The unit of analysis for UX is too malleable, ranging from a single aspect of an
individual user’s interaction with a standalone application to all aspects of multiple
users’ interactions with the company and its merging of services from multiple
disciplines (Sward, 2006).



(3) The landscape of UX research is fragmented and complicated by diverse theoretical
models with different foci such as pragmatism, emotion, affect, experience, value,
pleasure, beauty, hedonic quality, etc. (Law ef al, 2008).

There are also two opposing views on how UX should be studied and evaluated
(i.e. quantitative and qualitative)—an argument rooted in the classical philosophical debate
on reductionism versus holism (Law ef al, 2014), despite that UX itself may change over
time (Fenko et al, 2010, p. 34). While, both UX and usability play important roles in
measuring the quality of the use of LMSs and the e-learning process, these two may be
considered as somewhat overlapping concepts (Nakamura et al, 2017b). Usability is
generally regarded as ensuring that interactive products are easy to learn, effective to use
and enjoyable from the user’s perspective. Usability has also several goals for interactive
products. For instance, they must be effective to use, efficient to use, safe to use, having
good utility, easy to learn, and easy to remember how to use (Rogers et al., 2007, p. 20). Then,
we may indeed see certain overlaps with the UX definition provided above in terms of how
users evaluate their use of the product (where the key element in usability definition is use,
so as in UX). Bevan (2008) argued that the UX and usability might share the goals of being
efficient, effective and satisfying to use, but usability is more quantitative-oriented and
more objective in nature (e.g. website speed and efficiency of work, frequency of the
appearance of specific errors when evaluating the use of the system). While, on the one
hand, usability can be considered as a part of UX, or as a separate concept measuring the
use of the product objectively and pragmatically, very often with the quantitative-based
techniques. The UX is then entirely subjective and hedonic, hence it is harder to evaluate it
with quantitative methods. Thus, there are two distinct goals regardless of terminology:
optimising human performance and optimising user satisfaction with achieving both
pragmatic and hedonic goals (Bevan, 2009). In our research, through the perspective of the
UX model that is employed, we are addressing the usability as a phenomenon that is
encapsulated in the broader UX.

In addition to the above discussion on UX and usability, it is important to address the user-
centred design (UCD) as an important element of the UX model. UCD is an approach to design
processes whereby a trained researcher observes and/or interviews largely passive or
reactive users, whose contribution is to perform instructed tasks and/or give their opinions
about the product concepts that were not generated by the users (Sanders and Stappers, 2008,
p. 5). Furthermore, UCD can be characterised as a broad term to describe a broad philosophy,
a variety of methods and approaches to design processes, whereby there is a spectrum of
ways how users are involved in UCD (Abras et al., 2004, p. 445). Detweiler (2007) considered
UCD to be an iterative process of three phases: (1) understanding users (observing and
interviewing end-users and other stakeholders to gather requirements), (2) defining
interaction (creating use cases based on the output from phase one) and (3) user interface
(UI) design (iterative creations and evaluations of prototypes). UCD then helps to design the
product in a way that users need, and organisational goals are considered simultaneously,
bringing value to both sides.

To this end, UX is very often about the value of the product and how this value is
experienced by the users, so that organisational goals are met. Simultaneously, usability is
very often dealing with the UI of an interactive product and how it is designed so that the
tasks can be executed. This can be measured using efficiency, effectiveness and satisfaction.
Thus, while employing UCD, both UX and usability are considered. In this research, we
employ UCD to focus on users’ needs, how the value of the product (LMS) is experienced by
users, identifying potential challenges and then proposing the solutions, so that the
organisation (i.e. university in our research) could meet better its goals (i.e. better educational
outcome) in a pragmatic research approach.
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2.2 E-learning

E-learning as a paradigm of modern education is the use of telecommunication technology to
deliver information for education and training (Sun ef al, 2008). E-learning participation
refers to the teaching and learning facilitated and supported by Internet technologies
(Garrison and Anderson, 2003). E-learning is an iterative process that goes from the planning
stage through design, production and evaluation to delivery and maintenance stages (Khan,
2004). In this research, e-learning refers to the overall technological system for delivering
teaching and learning, whereas participation in e-learning is the act of use of
telecommunication to deliver teaching and learning within such a system. Fleming et al.
(2017) identified (1) low perceived complexity of the e-learning system, (2) perception of the
taught knowledge as useful and (3) availability of technical support, as some of the potential
predictors of future use and overall satisfaction of using e-learning. In addition, personal
perceptions about e-learning could influence attitudes and impact whether a user would
intend to participate in e-learning in the future (Sun et al, 2008). Service quality
(supportiveness of the service), information quality (learning content and interactivity) and
system quality (attractive and ease of use of the website interface) are also different aspects of
e-learning quality (Uppal et al,, 2018). These might affect the aspects and perceptions of the
UX of LMS. Hence, in this research, while e-learning is about the use of IT for providing
teaching and learning, UX is about studying the use of those IT systems, and hence we draw
connections between these two phenomena. Other research in the area is in line with this
assumption as it has been argued that UX of LMS platforms may influence the process of
online teaching and learning (De Carvalho and Silva, 2008; Jeong, 2016; Nakamura ef al.,
2017a; Zaharias and Pappas, 2016).

Moreover, there are both advantages and disadvantages to e-learning. On a more positive
side, e-learning allows for a learner-centred, self-paced, cost-effective way of learning.
However, there is a lack of social interactions, potentially uncomfortable for some people, and
higher degrees of frustration and confusion, with higher preparation time for instructors
(Zhang et al, 2004). It should be noted that this research focuses mainly of e-learning in the
university settings and we do not intend to focus on the pedagogical elements of e-learning or
discuss the different actors involved in e-learning. We also do not discuss the rise of
additional costs and investments in developing a mixed (hybrid) teaching model.

2.3 Learming management system (LMS) moodle
Web-based information systems are systems based on web technology and provide new
approaches to design and development compared to the traditional computer software. LMS
is a powerful software system enhancing learning (Brusilovsky, 2003). Onofrei and Ferry
(2020, p. 1568) argued that such tools can be used to supplement traditional classroom
teaching, and to enhance students’ learning in a more efficient manner than students taught
in a face-to-face learning environment. The LMS, as a type of e-learning tools, provides an
automated mechanism to deliver course content and track learning progress (Dalsgaard,
2006). There are two types of LMS: open-source and closed-source. Open-source LMSs are
generally free of charge and customisable based on the user preferences at a low cost
(Bansode and Kumbhar, 2012, p. 415). Al-Ajlan (2012, p. 193) outlined a list of features of an
LMS, which may be considered as components of an LMS, as shown in Table 1. We would
expect different features (components) of an LMS which impacts students’ perceptions when
evaluating their UX of an LMS. We also expect students to focus more on learning tools,
which are visible to them, rather than on supporting and technical tools (see Table 1).
Moodle (Modular Object-Oriented Dynamic Learning Environment) is an open-source
LMS (Poulova et al., 2015, p. 1303). Moodle-based e-learning programs can be used to enable
teachers to enrich students’ learning experiences (Bansode and Kumbhar, 2012). Moodle’s
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Learner tools Support tools Technical specification .
experience
(1) Communication tools (1) Administration tools (1) Hardware/Software of LMS
e Discussion forums e Authentication e (lient browser
File exchange/Internal e Course Authorisation Required
email e Registration integration e Database
e Online journal/Notes e Hosted services Requirements
e Real-time Chat e Server software 349
e Video services/Whiteboard e UNIX server
e Windows server
(2) Productivity tools 2 Course Delivery tools (2) Pricing/Licensing
e Bookmarks e Course management e Company Profile
e Orientation/Help e Instructor Helpdesk e Costs
e Searching Within Course e Online grading tools e Open source
e (Calendar/Progress e Student tracking e Optional extras
Review e Automated testing and scoring e Software Version
o Work
Offline/Synchronise
(3) student involvement tools  (3) Curriculum Design
e Groupwork e Accessibility Compliance
e Self-assessment e Course templates
e Student Community e Curriculum management
e Building e Customised look and feel instructional
e Student Portfolios standards
e Compliance
e Instructional Design tools Table 1.
e Content Sharing/Reuse Features (components)
Source(s): Al-Ajlan (2012, p. 193) of LMS

first prototypes were created

by Martin Dougimas in 1999 and Moodle 1.0 was released in

August 2002. While there are many LMS solutions of e-learning in the global e-learning
market (Pappas, 2013), Moodle is one of the most widely used e-learning platform in higher
education (Machado and Tao, 2007; Teo et al.,, 2019). Other popular LMSs are Blackboard
Learn and Canvas, in addition to custom-made LMSs (Kuran et @/, 2017). Sheshasaayee and
Bee (2017) stated that Moodle helps to find optimal ways of learning and optimal learning
results and plays a vital role in terms of measuring student’s knowledge, skills, and
disciplinary practices (p. 738). Moodle offers a relatively acceptable user-friendly interface
and whiteboard feature allowing to present the learning content clearly. Moodle provides
communication and collaboration features (including real-time chat, discussion and sharing
of files) for students and teachers (Cavus and Zabadi, 2014). Therefore, it deems appropriate
to use Moodle to assess and evaluate students’ perceptions of UX of LMS. However, while we
acknowledge Moodle has communicative features facilitating distance learning, there are
certain limitations in doing everything completely online, such as in teaching philosophy,
which demands a more personal and dialogical communication and pedagogical issues

(Vrasidas, 2004).

Poulova et al (2015) in
(Blackboard, Claroline, EKP)
Blackboard and EKP, other

a comparative analysis of Moodle with three other LMSs
asserted that Moodle’s features do not basically differ from
than being free of charge. However, there might be greater

differences between LMSs in terms of their UX. Moodle’s UX is significantly better than
Schoology’s UX in terms of attractiveness, dependability and novelty (Sahid ef al, 2016).
Moodle’s UX is found significantly worse than UX of university’s custom-made LMS iQualify
in terms of usability, navigational features, content and overall, as iQualify was specifically
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designed to the needs of the institution where it was used (Nichols, 2016). Teachers’ perceived
usefulness have affected the university students’ usage frequency of Moodle (Wang et al,
2013, p. 76). The authors also found a difference in the communication mechanism in
teaching, potentially due to the differences in culture and students’ background, affecting the
frequency of the use of different features. We would consider Moodle’s technological
functionality not differing significantly from other popular LMSs. However, overall UX is
very likely to differ across different LMSs and universities and/or cultures. We assume this
effect is due to the inherently subjective nature of the UX, which is dependent not only on the
more objective concepts of the technological functionality but also on the user’s perceptions,
cultural background and the context of usage. Literature has identified some other
potential factors proven to impact the use of LMS, e-learning and the UX. Potential factors
affecting e-learning are gender, age, the experience of use, culture, race, family
income, religion, political activities and cognitive aspects (Maldonado et al, 2011).
Moreover, e-learning acceptance may be influenced by the course major and study level
(Al-Gahtani, 2016). The language of the website interface could potentially affect the UX,
according to how translatable the original text is into another language and preferred by the
user (Bowker, 2015). Exchange student status is related to the individuals’ learning style
preferences (Holtbriigge and Mohr, 2010).

3. Theoretical framework

The holistic UX model is developed by Pallot et al. (2014) who view UX as a multidimensional
and multi-faceted construct due to the many different types of use experiences, including
social and emphatical. Each type of experience is then decomposed into elements and
properties that allow evaluation of its perceived quality. In this research, we employed the UX
model from Topolewski et al. (2019), which is an adaptation of the Pallot et al. (2014) original
UX model. Some researchers have quantitatively verified the reliability and validity of the
model (e.g. Krawczyk et al.,, 2017; Topolewski et al., 2019). In the adapted model Topolewski
et al. (2019), the societal dimension is excluded from the model, hence UX properties were
considered to stand for human, social and business dimensions. The human dimension
presents emotional and cognitive factors, social dimension presents emphatical and
interpersonal factors, and business dimension presents the economic and technological
factors. The definitions of the UX properties used to develop the questionnaire can be found in
Appendix 1.

4. Methodology

4.1 Research design

The following decisions were made regarding the data collection. For qualitative data, several
semi-structured interviews were planned and conducted. Nakamura et al (2017a) stated that
for usability and UX evaluation of LMSs, interviews are widely used research techniques.
Moreover, for quantitative data, a short survey was developed and distributed among the
potential respondents. Levin (2006) stated that cross-sectional studies are often used because
they are relatively inexpensive, but still allow to estimate the prevalence of outcome of
interest (pp. 24-25).

4.2 Data collection

As mentioned, we are interested in evaluating the university students’ UX, given
that this demographic group is highly relevant end-users of LMS to determine the process
of e-learning in higher education institutions. Hence, we focus on attaining a sample of
university students at any level. We employed a convenience sampling strategy as it allows



to choose participants who are available and easily accessible. Al-Gahtani (2016), in the study
of e-learning acceptance and assimilation, considered the convenience sampling technique as
appropriate for researching the topic. Hwang and Salvendy (2010) stated that for usability
evaluation of software products, there should be 8 to 12 respondents at the minimum. In total,
28 students were invited to participate, and the final dataset comprises of 10 male and 10
female students, hence the response rate was 71.14%. The students (N = 8) who rejected the
invitation stated that they had busy schedule. However, the sample consisting of 20
participants is enough to perform qualitative analysis when testing users about the use of
products (Hwang and Salvendy, 2010).

We adopted the 24 questions developed by Topolewski et al (2019) to collect both qualitative
and quantitative data. The questions covered three main dimensions (business, human and
social) of UX model with each dimension having two factors. The business dimension includes
economic and technological factors, the human dimension includes emotional and cognitive
factors, and the social dimension includes the emphatical and interpersonal factors. Of those 24
questions, 3 were used to evaluate students’ intention to use LMS, particularly Moodle (see
Appendix 1). In addition, we asked respondents to provide background information about their
age, gender, length of using Moodle and/or other LMSs, and chosen Moodle’s Ul language. The
data were collected between February and March 2020. The interview materials were then
transcribed and imported to a Word document and were later analysed with qualitative
analysis tool (NVivo). After data preparation, the researchers imported the data to the Nvivo,
this allowed us to have a more nuanced data analysis (partially via the quantification of
qualitative data). However, coding is not a substitute for deep and repeated immersion in the
transcript data (Campbell et al, 2013, p. 308), meaning researchers continually viewed original
data transcripts. The recorded semi-structured interviews had an average length of 25 min;
interviews lasted between 14 and 53 min.

For quantitative data, we asked the same respondents (V = 20) to answer the same 24
questions using a Likert scale from 1 to 7, where 1 being “very unfulfilling with UX property”
and 7 being “very fulfilling with UX property” (see Appendix 2). The data were transferred
into Excel spreadsheet and were consequently descriptively analysed. We performed simple
descriptive statistical analysis on the answers given by the respondents on the 24 questions.
The descriptive analysis helped us to evaluate the variables that may affect the UX and to
evaluate the reliability and validity of the study results.

5. Results

5.1 Descriptive analysis

Asshown in Table 2, the average age of the participants was 23.4, ranging from 20 to 31 years
old. One female student chose not to reveal her age. There were 17 students from Finland, 1
from Russia, 1 from Kazakhstan and 1 from Italy. Finnish students mentioned that they
used Moodle also in Swedish (with the exception of one male). A Russian female stated
she used Moodle in English or in Finnish, whereas Kazakh and Italian students stated they
only used Moodle in English. With the exception of an Italian student, all the other 19

Students’ characteristics Descriptive results

Gender 10 females and 10 males

Average age 234 (from 20 to 31) years old

Country of origin Finland = 17; Russia = 1; Kazakhstan = 1; Italy = 1
Education level bachelor’s student = 11: master’s students = 9

Average use of Moodle 3.5 years (from 3 months to 7 years)
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students were from one Finnish university. There were 11 bachelor’s level students (six
females and five males), and 9 master’s level students (four females and five males). Academic
majors of the students vary significantly. All students reported that they were somewhat
experienced with the use of the LMS. The average use of Moodle was 3.5 years, ranging
between three months and seven years. Some students (V = 12) also had experience using
other LMSs similar to Moodle with the average use of 1.35 years (six months to six years). In
total, the combined average use of LMSs was 4.83 years. More descriptive information is
provided in Appendix 2.

Descriptive analysis of UX scores given by the respondents allowed us to find attributes
that were considered as relatively important based on the means values. The most important
attributes were (scores over 5): usefulness, pleasantness, productivity, reliability, efficiency,
fulfilness, confidence, engagement, meaningfulness, respectfulness, as well as highly
reported intentions to use. The highest value was given to question in relation to students’
intention to use Moodle, “to which degree are you convinced of using Moodle in the near
future” (Mean = 6.5). Some attributes of LMS (Moodle) such as user-friendliness, enjoyment,
collaborativeness, comprehensiveness, communicativeness, attentiveness, helpfulness and
responsiveness were evaluated as being good (scores between 4 and 5). The highest value was
given to question in relation to the responsiveness of LMS (Moodle) system with the
Mean = 4.91. At the same time, the descriptive results showed that there were some mildly
low-rated elements (scores less than 4): entertaining, novelty, attractiveness. The highest
value was given to question in relation to the attractiveness of LMS (Moodle) system with the
Mean = 3.55. Standard deviation, a measure of how much variability there are in quantitative
scores showed that standard deviation for most of the UX properties and intention to use was
between 0.75 and 1.8-some elements having higher variability (e.g. Novelty) than others (e.g.
Productivity).

5.2 Qualitative analysis

The qualitative data were analysed based on the holistic UX model developed by Topolewski
et al. (2019). Below, we provide detailed explanations of the interview data and elaborate on
the findings according to the respondents’ intention to use LMS (Moodle) system, and the
three dimensions of UX model (the human dimension presenting [emotional and cognitive
factors], social dimension presenting [emphatical and interpersonal factors] and business
dimension presenting [economic and technological factors].

5.2.1 Economical. Regarding the effect of economic factors, the results showed that
Moodle was perceived as useful and productive platform for learning, based on multiple
perspectives. Moodle is useful because it provides an overview of the course together with all
relevant course information provided by the teacher. Moodle helps with doing the
assignments and with sending files to the teacher. Moodle is either informative or provides
means for easy finding the information, the information was provided by (V = 11)
interviewees. One interviewee mentioned that “Moodle could be slow, such as loading
documents in a browser window, which could be improved.” Another interviewee mentioned
that group work could be improved in Moodle by implementing some sort of a feature for group
work.” As much as ten interviewees mentioned that Moodle is easy for nav1gat1ng and using
it, but for some, it is a hard platform to navigate and use, or that it gets easier to use over time
of experience. For some, Moodle may be a pleasant platform (N = 5), neutral (N = 2), or
unpleasant (V= 1). One student cited very high productivity of Moodle “in the sense that it
[Moodle] helps to monitor all tasks and assignments that I have to accomplish.” For many,
Moodle is not entertaining. Moodle is perceived as a school app, and hence it does not have to
be entertaining (N = 8). This might be improved by implementing brighter and more
entertaining colours in the user interface (UI), like the university’s colours.



5.2.2 Technological. Regarding the effect of technological factors, the results showed
Moodle is generally not novel for multiple reasons, although partial novelty may remain. One
is that Moodle is used for a long time. Moodle could be novel at first (V = 5) and it may not be
novel if other LMSs were used before. There are either no problems in terms of reliability
(N =9), or only minor problems, mostly related to technical issues: service breaks, such as
server downtime or website’s inaccessibility, login issues. For some, reliability depends on the
teacher. Moodle is intuitive, easy to use and generally efficient for studies with structured
content. Efficiency depends on how the teacher uses Moodle. Moodle helped in several ways
with the school tasks and assignments: helping to submit the files to the teacher, to manage
the time, to access the information needed for completing the tasks, to manage the percentage
of the course completion and the calendar. The interviewees mentioned some issues
concerning the information in Moodle: there are occasional problems with the courses in
Moodle, like having trouble locating how to add new courses or to categorise and to find
course content (V = 7). This finding is consistent with (Khan et al, 2017) who also indicated
that the informativeness of the course content in LMS is important factor to students
experience of LMSs. Moodle’s user-friendliness was mentioned with respect to the UX or the
length of using Moodle, with the use of Moodle has become easier over time (N = 6). User-
friendliness can be improved by categorising information in Moodle, making the enrolment to
courses feature easier, providing a feature to filter or categorise the courses according to the
user’s criteria, making a tutorial “how to use Moodle,” and making more interactive links.

5.2.3 Emotional. Regarding the effect of emotional factors, the results showed the
attractiveness of Moodle can be evaluated as mostly neutral, boring and dull, but it does not
have to be attractive. Simultaneously, attractiveness can be judged as clear, simple,
minimalistic. It is enjoyable or neutral to use Moodle, but it is a study tool; hence, enjoyment is
not essential. Some interviewees found Moodle as easy and simple to use. Having everything
in one place improved enjoyment. Enjoyment can be improved by implementing a chat
function or adding mediums of communication in the courses (e.g. providing Q&A).
Enjoyment depends on the course (e.g. interactive content in the course). One of the
interviewees mentioned that it is joyful to use Moodle because of its design. Another
interviewee indicated that using a mobile version of Moodle meant going to YouTube to view
study content videos, thus having to view advertisements, which is unpleasant. Moodle is
quite good in terms of its fulfilment, but for some, it may be neutral or bad. Moodle’s fulfilment
is affected by the teacher and/or by the student’s efforts. As much as ten interviewees
mentioned that Moodle can help to improve grades. The reasons provided include, (1)
information provided regarding the criteria for how the assignments will be evaluated and (2)
having an easy place to access useful information or reading extra material.

5.2.4 Cogmitive. Regarding the effect of cognitive factors, the results showed that the
opinions can be divided into comprehensiveness and helpfulness of the Moodle, as half of the
interviewees evaluated as good, and the other half evaluated as neutral or bad. According to
one interviewee, roughly, 30% of courses are badly structured, 50% are fine and 20% are
good. Many commented communication methods are discussion forums, in-person
communication, emails, personal messages, Wiki, Q&A section. Discussion forums are
helpful and can have exciting discussions that help with an understanding of content.
However, discussion forums can have a feeling of a “fake” or “unreal” discussion and
difficulties of communicating. Personal communication or emails were frequently preferred
to Moodle, especially with teachers. Comprehensiveness provided by Moodle differs for
communication with students and with teachers. Teacher’s encouragement can improve
comprehensiveness. Moodle is meaningful and engaging, although depending on the teacher,
the course content and how simply and it is structured. The content (e.g. articles) is the main
factor affecting the meaningfulness of Moodle. Viewing different types of visual content
(images, videos) to reading text material was preferred by some interviewees. The
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interactivity of the content and having everything in one place was engaging and helping to
plan studies and can have a forced engagement: being told by the teacher, or because a
student “has to.” Also, some mentioned that deadlines for assignments can increase the
engagement. The following features in Moodle were also mentioned to be engaging quizzes,
easiness of downloading documents, final course evaluation survey and percentage bar of
completing tasks.

5.2.5 Emphatical. Regarding the effect of emphatical factors, the results showed that the
attentiveness and responsiveness were mostly evaluated as good or relatively high, but with
certain issues. Email notifications about new content posts were commented by one as:
“Sometimes you get emails that are relevant, sometimes you do not, and sometimes you get
emails every time, and that is very annoying.” Some responded to the notifications because
they had to, some said that they always respond and some who mentioned that they never
respond. Some preferred not to respond to others altogether. Responsiveness features
included discussion forums, grades and Wikis. Some interviewees mentioned the direct
messaging or chat functions were not presented to them, for others, while these functions
were present, but did not work. A mobile app can improve responsiveness. Moodle is mostly
helpful, which differed when communicating with students or teachers, and it depends on the
course and/or teacher. Help can be received through forums, but some preferred other
platforms, like email. Overall, communication is respectful but formal and official, with
occasional issues when arguing, understanding each other’s point of view and timing
discussions to complete assignments.

5.2.6 Interpersonal. Regarding the effect of interpersonal factors, the results showed that the
communicativeness is quite neutral, and collaboration is mostly unfulfilling. For some, it is
possible to communicate or collaborate, often noting discussion forums, but prefer to use other
mediums. Communication with students and with teachers is different: communicating with
teachers is more widespread, but even then, many were found to prefer communicating with
teachers by email. Personal communication is occasionally preferred, often at the premises of
the university, especially for group work, unless there is a lack of time, and then other platforms
are used. Discussion forums were evaluated as “old-school,” too formal, and not authentic
enough; stating facts rather than communicating in mandatory discussions, which is a worse
UX than instant messaging. Four interviewees mentioned that Moodle is used to find contact
information to contact in other platforms: WhatsApp, Google Drive or email. Confidence in
communication on Moodle is very high, because of formal communication with a free
expression of opinions. Confidence was higher if a course required a password to enrol. Some
lack of confidence was mentioned too, e.g. when students were unsure when others would reply,
hence causing issues with last-minute mandatory discussions.

5.2.7 Intention to use. Regarding the students’ intention to use LMS and in particular
Moodle, the results showed that Moodle will be necessarily used without choice throughout
the studies, and not afterwards unless it is a part of work, due to the lack of motivation and
ability to log in after graduation. Willingness to use Moodle differed across interviewees
widely. For example, some mentioned that Moodle is fine to use as a utilitarian tool, but not as
an entertaining platform, like YouTube, as the former requires active, instead of the passive
information consumption. Moodle is often recommended as an LMS, although opinions differ,
depending on the experience of usage of other LMSs. Moodle can be recommended because it
is easy to use, all relevant information is placed conveniently in the same place, easy to send
tasks to the teacher for evaluation, easy to receive information from the teacher. Less
frequently was mentioned that Moodle has a clear structure, offers basic functionality, it is
efficient to use, easy for teachers to administer Moodle. Some mentioned that in Moodle it
is possible to monitor the studying process, Moodle facilitates studying and that the design is
liked. However, some mentioned that they would not recommend Moodle because of weak
elements like communication, including group communication, user-friendliness of Moodle,



navigation and use hardness, course enrolment, layout and/or Ul, discussion forums,
usability issues. Only one interviewee mentioned lack of customisability of the front page,
lack of mobile app and navigation of Moodle. Moodle can be improved by making the course
list clearer, optimising “technical stuff,” providing access for non-enrolled students to audit
courses and improving relevance of content post notifications.

6. Discussions

In this research, a mixed-method approach was used to evaluate the university students’
perception of UX of LMS particularly their perceptions towards Moodle as a learning
platform. To do so, we interviewed 20 university students to find answers for our
research questions “what factors impact the university students’ perceptions of the UX of
LMS’? and “what are the potential solutions to the challenges of the UX identified by the
university students”? The results showed that students considered Moodle to be an easy
and intuitive study-related tool that facilitates the learning. For several students, Moodle
was found to be helpful in relation to the engagement of students in their studies through
several features, such as deadlines and a completion percentage of the course. The results
showed that many features of Moodle were rarely used, e.g. Wikis, whereas some were
more frequently used, e.g. discussion forums. Moodle was also found to be generally quite
reliable, with only minor technical issues that almost did not cause any problems. Many
students stated they had to use Moodle, although having no problem with that, some
even underlined that they are very dependent on Moodle in their learning. Most students
stated that Moodle has an easy to use and navigating user interface (Ul), although some
did not. Regarding the challenges of the UX (RQ 2), the UI of Moodle was characterised as
neutral, pastel, somewhat dull and not attractive, although did not concern
students much.

The analysis of the qualitative data (answers to RQ 1) showed that Moodle was mostly
used by the students in order to retrieve the contact details or information about the course.
However, many also outlined the usefulness of the feature to send tasks to the teachers.
Some students stated that looking up information on Moodle was better than looking for the
information in the libraries. There were a few students who have characterised their UX as
very limited, using Moodle just to upload/send the tasks or download documents and
lecture slides. Although Moodle was not considered novel, for most, it was not a problem,
some even suggesting that novelty may have a negative correlation with the ease of use due
to the lack of experience and skills of using Moodle. Moreover, Moodle was frequently
discussed in the perspective of using it together with other people in the social context or
group dynamics. The UX of Moodle depends on how teachers structure the course in many
of the UX aspects. Furthermore, many found the communication over Moodle to be formal
and goal-oriented, yet dry and hypocritical. Certain features helped with communicating
over Moodle, although these were limited, and may have to be improved. Discussion forums
feature was the most widely mentioned feature, which was characterised by many of the
students as old-school, although with some potential use if it were improved to be more
modern with the chat function and group communication. Furthermore, the use of
communicating features of Moodle was found to be different if the communication was with
teachers or with other students. To compensate for the lack of communicating and
collaborative functionalities of Moodle, thus impacting the students’ UX, many students
referred to using other platforms: YouTube, email, Google Drive, WhatsApp and Facebook.
Additionally, other platforms were mentioned as affecting the UX of Moodle; for example,
notifications sent to emails help students to be more attentive. Some found the UX to be
improved by other platforms, whereas some stated that the UX of Moodle to be negatively
affected.
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6.1 Theoretical contributions

The theory of a holistic UX is currently in the early stages of validation within different
research contexts. So, it is important to underline that the definition and understanding of the
holistic UX (that is, the UX is viewed with a full and comprehensive set of factors that affect
UX) is still limited (Tokkonen and Saariluoma, 2013; Van Schaik and Ling, 2008). By using a
UX framework of Topolewski et al. (2019), this paper theoretically contributes to the holistic
UX of an LMS research by providing manifold insights about such learning platforms.

First, we theoretically contribute to holistic UX theory by evaluating the applicability of
the holistic UX model. We found that the questions about the factors of the holistic UX model
tend to elicit respondents’ qualitative answers that are quite broad, which also encompass
perceptions and experiences simultaneously about multiple features (or components) of an
LMS as well as contextual factors. For example, emotional and cognitive factors tend to
include students’ comments that teacher’s proficiency in organising course content may
promote students’ engagement in using LMS. Other web-systems (like YouTube or Outlook
Email) were also frequently mentioned when evaluating UX. Furthermore, this calls for a
question of trying to view the UX as not being strictly bounded to the UX product itself, but
rather to the product, other products that are used in conjunction and the context
simultaneously. The following factors were mentioned and seem to have affected the UX of an
LMS: web-platforms (including UX of previously used LMSs), teachers’ use of an LMS,
contextual factors, organisational context and the use of an LMS by others.

Second, a holistic view of UX of the LMS in our study seems to go quite broad,
encompassing not only the UX of the LMS (Moodle) itself, but also the whole context, hence
UX of an LMS is reported to be dependent on a system consisting of other phenomena:
Internet infrastructure, communal, cultural and organisational norms and boundaries,
among other potential factors that may exist.

Third, this research by employing the holistic UX in the context of LMS found that the UX
of Moodle as an LMS and its perception vary across students. Many students stated that their
learning in the university is very dependent on the LMS, particularly in the programs where
courses are predominantly online. However, the use of LMS was limited for some students,
who claimed that they preferred traditional learning to e-learning over LMS. Generally,
Moodle as an LMS is not viewed as an entertaining or joyful platform and should be
considered different from a platform like YouTube. Social context and use by others are
essential factors in the UX of LMS. However, communication features were found to be
weakly satisfying. Our results show that UX of LMS was found to be clear and good enough
as a studying tool, but not very attractive. Other platforms were found to impact the UX of
LMS: YouTube, email, Google Drive, WhatsApp and Facebook. These platforms were either
replacing, complimenting or compensating certain UX elements and features (components) of
an LMS. Additionally, how teachers used LMS was considered to be among the most
influential factors in the students’ UX perceptions of LMS. Although we would expect these
findings to be highly case- and context-dependent (due to the nature of studied phenomena),
we also could make an argument that a similar study about students’ holistic UX of LMS in
other contexts may have similar findings. From a more theoretical standpoint, these findings
could be used to guide further research into exploring specific parts of the UX of an LMS.

6.2 Practical implications

The second research question was, “what are the potential solutions to the identified issues of
the UX of the students?”” Many students were not aware of the existence of all Moodle’s
features. Sometimes even not aware of the features, which were proposed to be implemented
in Moodle, like group chat function. While it can be argued that it is actually impossible to
expect students to know all features, they could be informed by training programs or by



popup windows in the Ul as proposed by one student. Several students suggested improving
the content presented on Moodle by making it more interactive, engaging, and visually
appealing. Some students outlined issues with navigation, mainly in the area of enrolling and
navigating between courses. Students suggested improving the visual appeal of UI of Moodle
by making Ul more colourful while maintaining the already-present clearness and simplicity.
However, Ul was not found to be an essential priority, and thus it was suggested to spend
resources to focus on improving other issues first. Many students suggested improving
communication on Moodle by modernising discussion forum mechanisms, implementing
private messages, chat function, group communication. Interestingly, many students stated
that in principle, there are possibilities for proper communication over Moodle, but are not
widely used. Therefore, it could be argued that the students’ UX of LMS could potentially be
enhanced, if the missing features and functionalities indicated are closely considered and
added to the Moodle.

The students also pointed some interesting issues about the teachers’ role, especially their
role about communication over Moodle and the informativeness of the course content similar to
Khan ef al (2017) findings. For example, it was suggested that teachers engage students in
compelling, and engaging discussions. The students mentioned that teachers should provide
alternatives to “state a fact” type of required discussion in course assignments, which were
found to be boring and shallow. Some students stated that they liked using discussion forums if
the discussion is personally relevant, for example, in their careers or personal interests. We also
found that students appreciate the informativeness of content in LMS as this impact their
experience with LMSs significantly. To overcome this issue, we advise teachers to facilitate a
discussion over LMS that promotes students’ career perspectives or answers to their interests.
However, each situation is unique, and thus teachers are encouraged to look into methods to
create more personally engaging discussions. It is strongly advised that universities consider
issues over how to manage LMS in terms of published content, given that content is a
significant element in the UX of LMS, and as such significantly impact students’ e-learning.

Many students found that Moodle is just a “blank slate” tool from many of the UX
properties’ perspectives, with UX depending on how that tool is used. Additionally, many
students stated that some teachers create course content that is more interesting than other
teachers. Thus, it is highly proposed that special initiatives are taken to improve teachers’
abilities to use LMS and to structure the content in an engaging way. In addition, Abusalim
et al. (2020) argued that management and policymakers at the universities should focus on
helping teachers shift to student-centred styles of pedagogies prior to making investments in
IT infrastructure, indicating that investment in learning tools and IT alone does not
necessarily improve the productivity. Based on the students’ perception of LMS, it is advised
to inform the teachers on their role as facilitators of the discussion over LMS, with many
stating that teachers have the power to increase students’ engagement in the discussions over
the Moodle. An example of such an initiative could be organising training programs for the
teachers, where they are taught how to structure the course content in a more engaging way.
Another example could be to suggest the university administration to promote communities
of practice of the teachers around using Moodle. Finally, we suggest universities to appoint
dedicated personnel to maintain and improve the quality of content over Moodle through
helping teachers structuring the content of their courses.

7. Conclusions

In this paper, we took the perspective of the UX of LMSs, analysing the changes in students’
perceptions towards e-learning solutions. We observe that many features of LMSs (in
particular, Moodle) are important determinants and positively influence students’ perceived
learning outcome and the UX of LMSs.
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We contribute to the literature by providing insights on how the UX of the LMS can be
improved. The areas for improvement concern advanced feature of Moodle, UI of Moodle,
communication over Moodle and the use of Moodle by the teachers. The latter two are
considered to be more critical issues than the other. Designers of LMSs may pay more
attention to the Ul, communication features and compatibility of Moodle with other web-
platforms and the learnability of Moodle by students. Teachers and administration of
universities, in general, may be advised to take active, somewhat more centralised roles to
manage the UX of LMS, given that this may have a detrimental impact on the e-learning of
students. Even though many students commented that Moodle is user-friendly for the most
part, navigating in the content between different courses were found challenging by some.
Furthermore, the mobile version was found to be not very comfortable and compatible to
work with, in addition to complaints regarding the mobile app of Moodle.

Moreover, we found that Moodle is not suitable for teaching philosophy completely online
due to the lack of personal communication. Similar to Cavus and Zabadi (2014) who raised the
importance of real-time synchronous discussion and chat function of Moodle, our findings
also show that these features are very important determinants for the students. The findings
show that the UX depends on how universities design and maintain Moodle. If Moodle is
designed by experts and professionals, then the UX might be evaluated positively. If Moodle
is designed by amateurs and maintained improperly (e.g. hosted on bad servers), then UX
would suffer. Finally, this research contributes to the literature by proposing potential
solutions to the problems identified in the UX of LMS (Moodle).

7.1 Limitations and future research

There are some limitations in this research. First, we have done our best to collect, document
and analyse the data as carefully as possible. However, it is possible that not all issues of UX
of LMSs were found. Second, the research context should be considered as a potential source
of bias for the collected data and the findings. The data findings may not be directly
extrapolated to other Moodle versions, LMSs or universities. Finally, the sampling technique
could be an issue too. There are some recommendations and suggestions for future research.
Future research may want to utilise a different methodology to explore the same issue. Future
studies may attempt at refining the methodology that aims to elicit improvement of the UX of
an LMS. A research dedicated to analysing the potential gender difference in evaluating the
UX may be proposed. Some UX properties were more important (like helpfulness) than others
(attractiveness), suggesting a need to evaluate in future studies, the priority of UX elements to
focus on in future LMS development.
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Appendix 1

Entertaining - Degree to which Moodle entertains users.

Pleasantness - Degree to which Moodle is pleasant to use.

Productivity - Degree to which Moodle helps users to be more productive.
Usefulness - Degree to which Moodle allows users to carry out tasks.

Novelty - Degree to which Moodle is new to the user.

Efficiency - Degree to which Moodle allows users to be efficient.

Reliability - Degree to which Moodle is reliable.

User-Friendliness - Degree to which Moodle is easy-to-use and intuitive enough.
Attractiveness - Degree to which Moodle is visually attractive.

Enjoyment - Degree to which Moodle is enjoyable.

Fulfilment - Degree to which Moodle allows users to achieve properly a task.
Comprehensiveness - Degree to which Moodle allows users to understand others.
Engagement - Degree to which Moodle allows users to engage in their tasks.
Meaningfulness - Degree to which Moodle allows users to provide meaningful results.
Attentiveness - Degree to which Moodle allows users to be attentive to others.
Helpfulness, - Degree to which Moodle allows users to help others.

Respectful - Degree to which Moodle allows users to be respectful of others.
Responsiveness - Degree to which Moodle allows users to be responsive to others.
Collaborativeness - Degree to which Moodle allows users to collaborate with others.
Communicative - Degree to which Moodle allows users to communicate to others.
Confidence - Degree to which Moodle allows users to trust others.

Convincingness - Degree to which users are convinced of using Moodle in the near future.
Willingness - Degree to which users are willing to re-use Moodle.

Recommend - Degree to which users are willing to recommend using Moodle in other
universities.



Appendix 2 User
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UX UX facet/ Standard
dimension factor UX property Mean Deviation Median Min Max 363
Business Economical Usefulness 6 1.08 6 3 7
Pleasantness 51 116 5 3 7
Entertaining 35 1.15 4 1 6
Productivity 5.55 0.76 55 4 7
Technological ~ Novelty 35 1.82 4 1 6
Reliability 5.65 0.99 6 4 7
Efficiency 5.55 0.89 6 4 7
User-friendliness 4.65 1.50 4 2 7
Human Emotional Attractiveness 355 143 35 2 7
Enjoyment 4.35 1.60 45 1 7
Fulfilness 5.25 116 6 3 7
Cognitive Comprehensiveness ~ 4.65 1.35 45 3 7
Meaningfulness 5.65 118 6 3 7
Engagement 52 144 55 2 7
Social Interpersonal Communicativeness 4.3 1.59 5 2 7
Collaborativeness 4 1.38 35 2 7
Confidence 5.05 1.32 5 2 7
Emphatical Attentiveness 4.75 1.07 5 3 7
Responsiveness 491 1.34 5 3 7
Helpfulness 4.75 152 5 2 7
Respectfulness 555 1.27 6 3 7 Table Al.
Intention to use Convincingness 6.05 114 6 3 7 Descriptive statistics
Willingness 5.55 1.47 6 1 7 of the quantitative
Recommend 5.65 1.39 6 1 7 responses
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