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Abstract

The use of learning management systems (LMS) has grown considerably in universities around the world. LMSs can offer
a great variety of channels and workspaces to facilitate information sharing and communication among participants in a
course. One of the most commonly used is Moodle, a free learning management system enabling the creation of powerful,
flexible and engaging online courses and experiences. A course can consist of a number of lessons. Each lesson consists of
reading materials; activities such as quizzes, tests, surveys, and projects; and social elements that encourage interaction
and group work among students. This study investigated how often students used a mobile phone to access various
activities on Moodle. The students’ point of view is important since they are the main users of the offered teaching

technique and can cooperate in implementing and improving an e-course as a very important stakeholder in the e-learning
process. A survey on self-reported usage was filled by 122 university students in a course offered by the faculty of
Preschool Education at the University of Crete. Follow-up interviews were conducted to solicit students’ perceptions on
mobile access to Moodle and the underlying reasons. The results show significant differences in students’ usage of various
Moodle activities via mobile phones. Students’ responses also suggest that Moodle is used merely as an electronic
document repository and not as an effective learning tool due to the limitations of mobile access on usability and
reliability.
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the role of e-learning has transformed completely as
recent advances in Information Technology (IT) and the

1. Introduction advent of Web 2.0 technologies enabled the creation of

. . learning content that is no longer based on textbooks and
The days of mimeograph machines and chalkboards has learning guides [32, 33, 34, 35]. E-learning is electronic
long past [27]. Information and ~communication learning, meaning that it is not traditional learning in a
technology (ICT) is increasingly becoming a bigger and classroom with a teacher and students, plus the board. E-
more important part of students” everyday life [22, 30, 33, learning involves using a computer to deliver classes or a
35, 36]. Students can increase their learning skills using course [19]. The traditional idea of “classroom” now
information technology. With the rapidly increasing incorporates the use of both physical and virtual space
popu!arlty of the Internet in recent years, the delivery of [44]. Students who have access to an E-learning system
learning programs has gradually shifted from local can get course materials in different formats (text, image,

desktop to online-based applications [5]. Consequently,
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sound, video, QR-codes, etc.), and can interact with their
colleagues and lecturers individually and simultaneously
via  message  boards, forums, chat rooms,
videoconferencing, etc. [41].

A significant trend in universities has been to
implement so-called learning management systems (LMS)
(Moodle and other web-based learning systems), which
are used as a common platform where students and
teachers can interact digitally [8, 43, 45]. LMSs can offer
a great variety of channels and workspaces to facilitate
information  sharing and communication among
participants in a course [40].

In the current market space there are many
commercially available learning management systems
from which to choose. The open source community has
also been active in creating alternative learning
management system choices that are free of licensing
costs [27]. Currently the most popular open source
learning management system is Moodle. Since its launch
in 2002, Moodle has become the benchmark that every
learning management system is measured against [6]. The
social constructionist learning philosophy is at the heart of
Moodle [10]. Moodle is a free learning management
system that enables you to create powerful, flexible, and
engaging online learning experiences.

In recent years, instructors have been concerned about
mobile devices as the new media for learning content
delivery, the collaboration between the members of the
educational community, at primary, secondary and
tertiary levels of education [18, 25, 30, 33, 36, 37, 38, 46].
In this way, they go along with the new generations of
students that were ‘born with smartphones’ and are very
familiar with the latest technologies [3, 30]. It is not
uncommon to see university students, as well as those in
secondary school, using smartphones to access learning
resources on Moodle and other LMSs [20]. However,
despite the increase in LMS adoption in universities,
concern has been expressed as to whether LMSs are being
used as effective learning tools or merely as electronic
document repositories [7, 8]. The findings of various
researchers indicate that while many university staff
worldwide use LMSs to some extent, a large majority fail
to make use of the potential pedagogical advantages
offered by the full functionality of the software [4]. [43]
state that LMSs are still inadequate in supporting the level

of interaction, personalization, and engagement demanded
by the tech-savvy students.

Students’ perceptions of an LMS is mainly influenced
by how the system correlates with their educational needs
and expectations [43]. Research results confirm that the
LMSs are used more as electronic document repositories
than as active learning tools and students are much more
likely to assume a passive role rather than becoming
active players [4, 7]. In a research in the University of
Minho (UM) Portugal, researchers found that the students
seem to appreciate the contribution of an LMS to their
learning, viewing it as a complement rather than a
substitute for classroom activities [7]. [20] in a similar
study found that students did not prefer using their mobile
phones to access Moodle, due to the limitations of mobile
access on usability and reliability. In terms of Moodle
activities, it was found that students preferred carrying out
easy and low-stake Moodle tasks on their mobile phones,
such as accessing learning materials.

The current research aims at examining how students
use Moodle via smart mobile devices to carry out
different Moodle activities and the possible reasons
behind such usage patterns.

2. Mobile Learning and LMS

An LMS is a tool that performs among other functions:
mediation of knowledge appropriation, administration of
such mediation, access to educational and communication
tools [16]. An LMS not only provides academic
institutions with efficient means to train and teach
individuals but also enables them to efficiently codify and
share their academic knowledge [1]. As a result, the state
of the eLearning market globally continues to shift, grow,
and evolve. According to [12], global revenues for self-
paced eLearning (LMS, authoring tools, packaged
content, and services) reached $46.6 billion in 2016. In
2004, the eLearning market was worth more than US$18
billion [21]. The global learning management system
(LMS) market is expected to grow at a CAGR of 24%
during the 2016 to 2020 period [12]. Currently, there are
many brands of web-based learning systems, for example,
WebCT, Moodle, OLAT, and Sakai [45]. According to
literature, there are three LMS generations (see Figure 1)
[42].
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generation

Second
generation

generation

First * Systems were monolithic and supported
content-only interoperation.

+ Systems focus not only on sharing
content but also on sharing learning
objects (LO) sequences of LO, and

learner information.

e Systems focus on targeted

Third personalization and letting consumers
choose the right combination of services
for their requirements.

Figure 1. The three LMS generations

When deciding on the introduction of an LMS and
when measuring its effectiveness and usefulness, many
factors must be taken into account [3]. Successful
implementation of LMSs is not an easy step and depend
not only on providing training and support for instructors
but also on the level of student active engagement and
student and instructor satisfaction with the LMS used [7].
Motivation and positive perceptions and attitudes of tutors
and students toward e-learning and digital literacy should

be taken into consideration for successful e-learning
adoption [2]. The students’ point of view is very
important since they are the main users of the offered
teaching technique and can cooperate in implementing
and improving an e-course as a very important
stakeholder in the e-learning process [3]. There are three
e-learning modes of engagement, which correspond to
growing levels of complexity and depth in LMS usage
(see Figure 1) [15].

r

Mode 1: Baseline course
administration and
learner support.

Situations where an LMS is used only to distribute course
nformation and carry out course administration.

Mode 2: Blended
learning leading to
significant
enhancements to
learning and teaching (o) SRR (=Y (0| (=13

BIEES ollaboration and learning content.

ombine face-to-face interaction with a more widespread use

as: communication, assessment,

Mode 3: Online
course/module

Develop module/course incorporating all or most of the
above that can be delivered flexibly to allow learners to learn
at times and places of their choosing.

Figure 2. Three e-learning modes of engagement in LMS usage.

A cross-institutional study revealed both institutional
and cultural barriers for e-learning to transform, rather
than sit uncomfortably alongside, institutional practice
[17]. Previous studies had found that most universities
were at mode 1 of the Francis and Raftery model [7].

2 EAI

Similarly, as for the level of engagement to which the
LMSs are used, studies had found that the vast majority of
students seem to experience no higher engagement than
Francis and Raftery mode 1 [7, 20].
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2.1 What is Moodle?

Moodle is a course management system for online
learning. Created by Martin Dougiamas, a WebCT
administrator, its design is based on collaborative
learning, in which a teacher creates a student-focused
environment that helps them to build up knowledge based
on their own knowledge and skills, instead of simply
posting and sending them information that the student is
supposed to learn [41]. In 2018, Moodle is being used in
232 countries, and is translated into 78 languages, with
132 million users, of which 2 million are teachers [29].

The acronym MOODLE stands for Modular Object-
Oriented Dynamic Learning Environment [5]. As we can
read from the Moodle website “The word Moodle is an
acronym for Modular Object-Oriented Dynamic Learning
Environment, which is mostly useful to programmers and
education theorists. It's also a verb (in the bigger English
dictionaries) that describes the process of lazily
meandering through something, doing things as it occurs
to you to do them, an enjoyable tinkering that often leads
to insight and creativity. A sort of cross between "muse”
and "doodle". As such it applies both to the way Moodle
was originally developed, and to the way a student or
teacher might approach studying or teaching an online
course in an ongoing, iterative way. Anyone who uses
Moodle is a Moodler.” [29].

It is an alternative to proprietary commercial online
learning solutions and is distributed free under open
source licensing [40]. Thus, an organization or an
individual has complete access to the source code and can
make changes if need be. It began as a way for colleges
and universities to offer on-line courses but is now being
used by educators at all levels. Moodle can be used on
different devices, at different times, in different places.
Devices change in many ways, not only in size but also in
the way they display our Moodle course. Moodle courses
can be used on anything from a tiny device that fits into
the palm of a hand to a huge IWB or smart TV, and plenty
of other devices in between [19].

Moodle is a free learning management system that
enables you to create powerful, flexible, and engaging
online learning experiences. As [10] explain: “The phrase
"online learning experience" connotes a more active,
engaging role for the students and teachers. It connotes
web pages that can be explored in any order, courses with
live chats among students and teachers, forums where
users can rate messages on their relevance or insight,
online workshops that enable students to collaborate and
evaluate each other's work, impromptu polls that let the
teacher evaluate what students think of a course's
progress, directories set aside for students to upload and
share their files. All of these features create an active
learning environment, full of different kinds of student-to-
student and student-to-teacher interaction.”

Moodle has grown into a mature, sophisticated, and
complex software system and covers a wide range of
topics [6]. In Moodle, all the available information within
a course (for a specific subject) is organized in separate
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blocks. The first block is always devoted to general and
administrative information, as well as support contents
about the course: timetables, teachers, news, forums, chats
and so on. The remaining blocks can be organized in
different ways [28].

Moodle can be downloaded, installed and run on any
web server software using Hypertext Preprocessor (PHP).
It can support a SQL database and can run on several
operating systems [19]. We can download the latest
version of the Moodle from the following URL:
https://download.moodle.org/. MoodleCloud, on the other
hand, does not need to be downloaded since, as its hame
suggests, is in the cloud. Therefore, we can get our own
Moodle site with MoodleCloud within minutes and for
free. It is Moodle's hosting platform, designed and run by
the people who make Moodle. In order to get a
MoodleCloud site, we need to go to the following URL.:
https://moodle.com/cloud/. [19]. MoodleCloud was
created in order to cater for users with fewer requirements
and small budgets. In order to create an account, you need
to add your cell phone number to receive an SMS which
we must be input when creating your site. As it is free,
there are some limitations to MoodleCloud, unless we
contact Moodle Partners and pay for an expanded version
of it [19].

3. Methodology

3.1 The LMS

The open-source LMS Moodle, (http://moodle.org/) can
be found in many segments of education and higher
education is no exception. Its popularity, except for the
fact it is free, is mainly based on its flexibility,
adaptability and the possibility of personalization while,
on the other hand, the system contains many standard
features which make the learning process easy to
implement [3]. The University of Crete (Faculty of
Preschool Education) has adopted Moodle (version 2.9) as
one of its official LMS. One course of one instructor was
selected for this study. The instructor was in the faculty of
Preschool Education and the course was entitled
“Introduction to the Informatics II".

The scope of the course was for preservice
kindergarten students to learn on how to use ScratchJr for
educational purposes. The instructor used Moodle in
multiple roles: as a repository of teaching materials, a
platform for making course announcements and as
discussion forums for student—student and student—
instructor interaction. Also, the students could submit
assignments, take quizzes, conduct group projects and
receive feedback from the instructor. Although there is a
mobile app for Moodle, it cannot be used directly by the
students’ due to University security policy. The students
had to use their preferred browsers in their mobile devices
to access Moodle.
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3.2 The Sample and the Procedure

This study adopts a mixed method with survey and
interview data collected and analyzed. The study design
was based on the work of [7] to get comparable results.
The participants were 3rd-year students. Although the
study targeted about 160 respondents, a total of 122 valid
submissions were obtained, (76 % response rate). After
the online survey data were collected, the students were
voluntarily asked to participate in the interviews. 25
students took part in the follow-up interviews. All
interviews were conducted face-to-face.

A questionnaire asking about the experience of using
Moodle was used for collecting quantitative data. It
included two parts: demographic information and
frequency of course Moodle use. Part 1 asked for basic
demographic information as well as their experience with
Moodle and self-perceived IT competency level; Part 2
asked about the frequencies of using different categories
of Moodle activities with variables in a 5-point Likert
scale: ranging from 1 (never) to 5 (several times a day).
Some of the questionnaire questions are as follows: “What
did you usually do when you access the Moodle of this
course via your phone?”, “Did you have any difficulties in
using the Moodle of this course using your mobile phone?
If yes, what were they?”, etc.

4. Results

4.1 Questionnaire Responses

Table 1 shows the statistics of student self-reported usage
of Moodle via mobile phones. Access to learning
materials was the most frequent activity, while interacting
with instructors and other students were the least frequent
one.

Table 1. Students usage of Moodle via smart mobile

phones.
Moodle activities Mean SD
Accessing resources 3.8 1.12
Submitting assignments 13 0.26
Taking tests 21 0.71
Interaction 15 0.33
Collaboration 11 0.17

Experience of using Moodle may have affected
students’ usage of Moodle via mobile access. We used
Kruskal-Wallis tests as a non-parametric equivalent of the
ANOVA control. The tests revealed that students with
different Moodle experience reported significantly
different usage frequency (p < .05). Follow-up pair-wise
tests revealed that students with “2 years’ or more”
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experience with Moodle reported higher frequencies than
those with “less than 1 year’” or “1 year to less than 2
years’” experience. Besides, a difference in the frequency
of using Moodle via maobile phones across IT competency
was also analyzed. As a statistically significant difference
of access frequencies in interaction and collaboration
activities was found (p < .05) a follow-up pair-wise test
was used by the researchers. It was found that students
who rated themselves as “competent” reported
significantly more frequent access than those who rated
themselves as “not or somewhat competent” or “less
competent.” There was no significant difference between
other pairs of IT competency values. These results are
completely different compared to the work of [5]. As all
the students of the Department of Preschool Education
were females in this study, there was no gender-based
statistical analysis.

3.2 Interview Responses

The semi-structured interviews were conducted after a
regular university day. A separate isolated room was used
to avoid distractions and outside influences. All students
interviewed answered that they used mobile phones to
access the Moodle of their courses, as mobile phones
allowed them to access the LMS at any place and
anytime. Mobile access also enabled them to read
announcements, comments, and feedback as soon as they
were available online. At the same time, they also stated
that they preferred content to be more well-organized and
clearly presented in comparison with the LMS access via
desktop PCs, due to the technological limitations of smart
mobile devices. For example, some said they preferred to
see the necessary announcements as soon as they accessed
the application to feel more comfortable with the course
content or they reported the inability to find information
in a quick and efficient way. Students’ tendency in using
Moodle for resource depository and information retrieval
in this study demonstrated consistency with previous
studies on students’ perception on Moodle [4, 43].
Students statements (Table 2) revealed that they see LMS
as a complement rather than a substitute for the formal
class.

Table 2. Students representative answers.

Moodle Sample views
activities
Accessing It may be a convenient option to see changes in
resources the material made by the professor. On the other
hand, one respondent expressed a worry that the
mobile access stressed her out as she felt she
should constantly check her phone for new
updates, similar to the ‘Facebook-syndrome’.
Submitting | do not use it because | find it a cumbersome

assignments
Taking tests

process.
Most importantly, it gives me a sense of
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freedom, as | am not obliged to constantly sit in
front of a PC. It’s very easy to access, SO
sometimes you end up sitting at a cafe and
checking whether there is anything new.
If there was no social media, the system would
be important for communication with instructors
and other students. | prefer to use other social
media platforms, such as students’ closed group
on Facebook.
Collaboration Although | own a mobile device with a large
touch screen, | prefer for this type of activities
to work on my PC.

Interaction

In general, students indicated that using mobile phones
was not a preferred method to access Moodle. Although
there are mobile device monitors with larger screens -
which can render higher resolutions at more readable
sizes - students still referred to usability issues such as the
screen size. Thus, they would only be comfortable to
conduct simple and low-stake tasks using mobile access
(see Figures 3 and 4).
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4. Discussion

This study set out to investigate how university students
perceive the use of learning management systems. During
the years, various attempts to evaluate LMSs and
especially Moodle as an effective learning tool have been
successfully made. The majority of the studies concluded
that LMSs -including Moodle - are inadequate in
supporting the level of interaction, personalization, and
engagement demanded by the tech-savvy students [4, 7,
43, 45]. In fact, many studies have reported that if we
want the LMSs to be used less as electronic document
repositories and more as active learning tools it is
necessary to provide to the new generations of students
that were ‘born with smartphones’ and are very familiar
with the latest technologies the right tools to access the
educational content. At the same time, at least one study
has found that students did not prefer using their mobile
phones to access Moodle, due to the limitations of mobile
access on usability and reliability [20].

Motivated by the above-mentioned studies, the
novelty in this paper is that it is focused on the use of
smartphones by the students. As many studies show, the
success of web-based learning systems will not be
achieved if students fail to use such systems [45]. Both
the survey and interview data indicated that students used
mobile phones to access Moodle for learning materials
much more often than for other uses, which indicates that
the use of mobile access to Moodle was still at the lowest
level as suggested in [15]. To sum up the approaches
which, based on student’s evaluation, could make the
smartphone experience better and thus push them to use
the LMS more often and more efficiently are:

e  Better organized web content

e Better organized web structure (e.g. nonuse of

cluttered navigation bar and/or Long drop-down
menus)

e A powerful, flexible, and engaging online

learning experience

e Familiarity and

technology

It should be highlighted that the students didn’t use the
Moodle mobile application to access web content due to
University security policy. If the students were able to use
the Moodle official application, they should have a better
learning experience.

Incomplete system use signifies that the LMS is perceived
as a tool with a few isolated functions, not as the ‘multi
tool” the system it is designed to be [43]. Like other
studies [7, 42, 43], the major findings from the results
show that students’ perception of the LMS is affected by
several factors related to social influences, perceived
easiness to use and perceived usefulness. Students
highlighted that mobile phones present usability and
compatibility problems while trying to access websites
meant for desktop or laptop computers. Thus, this is one
of the main reasons why students do not prefer mobile
access for accessing the LMSs. If mobile phones are to be
used to effectively access LMSs, the LMSs must be

experience  with  mobile
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optimized for mobile access. This could happen through
the provision of a few selected services by the instructors,
with the necessary detail for each service. The design
challenge is to optimize the LMS in such a way that the
mobile site satisfies at least most of the mobile users’
needs for the LMS [42]. Therefore, managers and
developers of e-learning need to improve the content
quality of their e-learning systems to encourage students
to use them more extensively [45]. Furthermore, the
findings of this study, like other studies, emphasize the
importance of the LMS delivering quality content to its
users, as well as the fact that it is up-to-date, easily
available and relevant [1, 31, 43, 45]. In contrast to other
studies such as the ones reported by [43], the students
didn’t report that the LMS contained a lot of unnecessary
information.

In this study, like those reported by [7], the results
suggest that simply the creation of Moodle activities that
are designed for interaction and collaboration does not
necessarily result in more frequent access to those
activities via mobile phones. Besides, instructors and
teaching assistants need to be more responsive and more
active in facilitating student interactive activities. As [43]
indicate the teacher’s way of using the system is a major
source of influence on how students perceive and use an
LMS.

The results also revealed that students who had used
Moodle for a longer period tended to use mobile access
more often to take tests and collaborate on Moodle than
those who had used Moodle for less time. In addition,
students with high self-perceived IT competency used
more mobile access to Moodle for interaction and
collaboration activities. These seem to comply with many
studies where experience and IT competency are
positively associated with technology usage [9, 14, 24,
26].

4.1 Limitations

The main source of bias for this study could be the fact
that the first author was the person who designed this
study, was the teacher in the groups and collected the end-
test data. The evident conflict of interests and potential
bias could genuinely affect the validity of this study.

5. Conclusion and Future Work

New technologies provide teachers with many interesting
tools that can be used to improve the teaching—learning
process [28]. Recent technological advances have led
universities to an introduction of innovative modes of
teaching and learning. Studies have found that students
may react differently to the online learning environment,
depending on their skill level and attitude [13]. Moodle is
a leading open source e-learning management system.
With Moodle, educators can easily construct richly
textured web-based courses. A course can consist of a
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number of lessons. Each lesson consists of reading
materials; activities such as quizzes, tests, surveys, and
projects; and social elements that encourage interaction
and group work among students [39]. In general, students
in this study did not prefer using their mobile phones to
access Moodle due to the limitations of mobile access on
usability and reliability. However, most of them indeed
used mobile phones to access Moodle when it was
necessary. In terms of Moodle activities, it was found that
students preferred carrying out easy and low-stake
Moodle tasks on their mobile phones, such as accessing
learning materials. The students expressed the need for a
more user-friendly mobile access. Thus, in accordance
with other studies our research concludes that it is the
well-organized and clearly presented content that will
make LMS a complement rather than a substitute for the
formal class. Moreover, the findings of this study and all
reported studies included in this paper as well, point out
the necessity of active and competent users of
technologies and modern digital equipment available, as
well as smart mobile phones and/or tablets.

This study, much like other studies of similar nature,
had limitations. A possible limitation is that the data
collection was limited to a single university department in
Greece. Follow-up studies can expand the sample by
recruiting participants from different universities and in
different regions. Another limitation is that the findings of
this study are solely based on self-reported data from
participants, which might be subject to the difference in
students’ own perception. Future studies could rely on
objective data sources such as the usage patterns as
reflected in the LMS system logs. Additionally, as it is
clear from the results, the students’ perceptions reflect
issues that are both technical and social in nature, a fact
which in many ways supports previous research on user
acceptance of the technology. So, it will be of interest in
future studies to try to identify, the individual,
organizational, and technological factors that could be
influencing the use of LMS, using the Technology
Acceptance Model.

The feature of blended learning on which we would
like to focus is the increasing emphasis on ‘learner
collaboration’ [15]. We soon expect the use of LMS in the
University of Crete to be being utilized closer to Francis
and Raftery’s Mode 2 as students make more use of
communication and collaboration tools.

Acknowledgements
We would like to thank the teacher and students who took part
in the study.

Declaration of Conflicting Interests

The authors declared no potential conflicts of interest with
respect to the research, authorship, and/or publication of this
article.

EAI Endorsed Transactions on
Creative Technologies
Online First



Stamatios Papadakis et al.

References

(1]

(2]

(3]

(4]

(5]
(6]
[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

Al-Busaidi, K. A. (2012). Learners' Perspective on Critical
Factors to LMS Success in Blended Learning: An
Empirical  Investigation. ~Communications of the
Association for Information Systems (CAIS), 30(2), 11-34.
Alkoudmani, R. M., & Elkalmi, R. M. (2015). Challenges
to Web-based Learning in Pharmacy Education in Arabic
Language Speaking Countries. Arch Pharma Pract, 6(3)
41-47.

Aristovnik, A., Kerzi¢, D., Tomazevi¢, N., & Umek, L.
(2016). Determining Factors of Students’ Perceived
Usefulness of E-learning in Higher Education. In
McPherson, M, Nunes, M.B. (Eds.) Proceedings of the
International Conference e-learning 2016, Part I, pp. 3-10.
Badge, J., Cann, A., & Scott, J. (2005). E-Learning Versus
E-Teaching: Seeing the Pedagogic Wood for the
Technological Trees. Bioscience Education, 5(1), 1-11.
Brandl, K. (2005). Are you ready to “Moodle”. Language
Learning & Technology, 9(2), 16-23.

Biichner, A. (2016). Moodle 3 Administration. Packt
Publishing Ltd.

Carvalho, A., Areal, N., & Silva, J. (2011). Students'
Perceptions of Blackboard and Moodle in a Portuguese
University. British Journal of Educational Technology,
42(5), 824-841.

Chipps, J., Kerr, J., Brysiewicz, P., & Walters, F. (2015).
A survey of University students’ perceptions of learning
management systems in a low-resource setting using a
technology acceptance model. CIN:  Computers,
Informatics, Nursing, 33(2), 71-77.

Cochrane, T. D. (2014). Critical Success Factors for
Transforming Pedagogy with Mobile Web 2.0. British
Journal of Educational Technology, 45(1), 65-82.

Cole, J., & Foster, H. (2007). Using Moodle: Teaching
with the popular open source course management system.
O'Reilly Media, Inc.

Cooch, M. (2012). Moodle 2 for Teaching 7-14 Year Olds.
Packt Publishing Ltd.

Docebo. (2018). Elearning market trends and forecast
2017-2021. Retrieved from:
https://www.docebo.com/resource/elearning-market-
trends-and-forecast-2017-2021/ .

Drennan, J., Kennedy, J., & Pisarski, A. (2005). Factors
Affecting Student Attitudes Toward Flexible Online
Learning in Management Education. The Journal of
Educational Research, 98(6), 331-338.

Elstad, E., & Christophersen, K. A. (2017). Perceptions of
Digital Competency among  Student  Teachers:
Contributing to the Development of Student Teachers’
Instructional Self-Efficacy in Technology-Rich
Classrooms. Education Sciences, 7(1), 1-15.

Francis, R., & Raftery, J. (2005). Blended Learning
Landscapes. Brookes eJournal of Learning and Teaching,
1(3), 1-5.

Gomez, F. S., & Ordofiez, A. (2016). Application of a
reference framework for integration of web resources in
DOTLRN-Case study of Physics-topic: Waves. In M.
McPherson and M. B. Nunes (Eds.) Proceedings of the
International Conference e-learning 2016, Part I, 112-119.
Gunn, C. (2010). Sustainability Factors for E-learning
Initiatives. ALT-J, 18(2), 89-103.

Heng, W., & Zhong, D. (2016). A Practice of Mobile
Learning on Cloud Computing. In M. McPherson and M.

D EA

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

B. Nunes (Eds.) Proceedings of the International
Conference e-learning 2016, Part I, pp. 88-95.

Hillar, S. P. (2016). Moodle Theme Development. Packt
Publishing Ltd.

Hu, X., Lei, L. C. U., Li, J., Iseli-Chan, N., Siu, F. L., &
Chu, S. K. W. (2016). Access Moodle Using Mobile
Phones: Student Usage and Perceptions. In Mobile
Learning Design, pp. 155-171, Springer Singapore.
ITP.net. (2018). E-Learning Curvel, ITP Technology.
Retrieved from:  http://www.itp.net/482772-e-learning-
curve .

Kalogiannakis, M., & Papadakis, St. (2018). A proposal
for teaching ScratchJr programming environment in
preservice kindergarten teachers. In Proceedings of the 121
Conference of the European Science Education Research
Association  (ESERA), “Research,  Practice and
Collaboration in Science Education”, Dublin, Ireland, 21-
25 August 2017.

Kalogiannakis, M., & Papadakis, St. (2018). An evaluation
of Greek educational Android apps for preschoolers. In
Proceedings of the 12" Conference of the European
Science Education Research Association (ESERA),
“Research, Practice and Collaboration in Science
Education ”, Dublin, Ireland, 21-25 August 2017.
Kalogiannakis, M., & Papadakis, St. (2019). Evaluating
pre-service kindergarten teachers’ intention to adopt and
use tablets into teaching practice for natural sciences.
International  Journal of Mobile Learning and
Organisation, 13(1), 113-127.

Kalogiannakis, M., Ampartzaki, M., Papadakis, St., &
Skaraki, E. (2018). Teaching Natural Science Concepts to
Young Children with Mobile Devices and Hands-on
Activities. A Case Study. International Journal of
Teaching and Case Studies, 9(2), 171-183.

Li, K, Li, Y., & Franklin, T. (2016). Preservice Teachers’
Intention to Adopt Technology in Their Future
Classrooms. Journal of Educational Computing Research,
54(7), 946-966.

Machado, M., & Tao, E. (2007). Blackboard vs. Moodle:
Comparing user experience of learning management
systems. In Frontiers in education conference-global
engineering: knowledge without borders, opportunities
without passports, 2007. FIE'07, 37" Annual (pp. S4J-7).
IEEE.

Martin-Blas, T., & Serrano-Fernandez, A. (2009). The role
of new technologies in the learning process: Moodle as a
teaching tool in Physics. Computers & Education, 52(1),
35-44,

Moodle (2018). Retrieved from: http://www.moodle.org/.
Orfanakis V., & Papadakis, St. (2014). A new
programming environment for teaching programming. A
first acquaintance with Enchanting. The 2nd international
virtual Scientific Conference - Scieconf 2014 (pp. 268-
273). EDIS - University of Zilina, Slovakia.

Ozkan, S., & Koseler, R. (2009). Multi-dimensional
students’ evaluation of e-learning systems in the higher
education context: An empirical investigation. Computers
& Education, 53(4), 1285-1296.

Papadakis S., & Orfanakis V. (2017). The Combined Use
of Lego Mindstorms NXT and App Inventor for Teaching
Novice Programmers. In: Alimisis D., Moro M., Menegatti
E. (Eds.), Educational Robotics in the Makers Era.
Edurobotics 2016. Advances in Intelligent Systems and
Computing, Vol 560, pp.193-204. Springer, Cham.
Papadakis, S., Kalogiannakis, M., & Zaranis, N. (2016).
Comparing Tablets and PCs in Teaching Mathematics: An

EAI Endorsed Transactions on
Creative Technologies
Online First


https://www.docebo.com/resource/elearning-market-trends-and-forecast-2017-2021/
https://www.docebo.com/resource/elearning-market-trends-and-forecast-2017-2021/
http://www.itp.net/482772-e-learning-curve
http://www.itp.net/482772-e-learning-curve

Evaluating Moodle use via Smart Mobile Phones. A case study in a Greek University.

Attempt to Improve Mathematics Competence in Early
Childhood Education. Preschool and Primary Education,
4(2), 241-253.

[34] Papadakis, S., Kalogiannakis, M., & Zaranis, N. (2017).
Designing and Creating an Educational App Rubric for
Preschool  Teachers. Education and Information
Technologies, 22(6), 3147-3165.

[35] Papadakis, S., Kalogiannakis, M., & Zaranis, N. (2016).
Developing Fundamental Programming Concepts and
Computational Thinking with ScratchJr in Preschool
Education: A Case Study. International Journal of Mobile
Learning and Organisation, 10(3), 187-202.

[36] Papadakis, S., & Kalogiannakis, M. (2017). Mobile
Educational Applications for Children. What Educators
and Parents Need to Know. International Journal of
Mobile Learning and Organisation, (Special Issue on:
Mobile Learning Applications and Strategies), 11(3), 256-
277.

[37] Papadakis, S. (2016). Creativity and Innovation in
European Education. 10 years eTwinning. Past, Present
and the Future. International Journal of Technology
Enhanced Learning, 8(3/4), 279-296.

[38] Papadakis, S. (2018). The use of computer games in
classroom environment. International Journal of Teaching
and Case Studies, 9(1), 1-25.

[39] Rice, W. (2015). Moodle e-learning course development.
Packt Publishing Ltd.

[40] Romero, C., Ventura, S., & Garcia, E. (2008). Data mining
in course management systems: Moodle case study and
tutorial. Computers & Education, 51(1), 368-384.

[41] Sanchez, R. A., & Hueros, A. D. (2010). Motivational
factors that influence the acceptance of Moodle using
TAM. Computers in human behavior, 26(6), 1632-1640.

[42] Shokri, A., & Dafoulas, G. (2016). A Quantitative
Analysis of the Role of Social Networks in Educational
Contexts. In: M. McPherson and M. B. Nunes (Eds.)
Proceedings of the International Conference e-learning
2016, Part I, pp. 43-52.

[43] Ssekakubo, G., Suleman, H., & Marsden, G. (2013).
Designing Mobile LMS Interfaces: Learners' Expectations
and Experiences. Interactive Technology and Smart
Education, 10(2), 147-167.

[44] Suorsa, J., & Eskilsson, N. (2014). Students’ perceptions of
learning management systems. An explorative case study
of upper secondary school students (Bachelor's Thesis).
Department of Applied Information Technology,
University of Gothenburg, Sweden.

[45] Wilson, G., & Randall, M. (2012). The Implementation
and Evaluation of a New Learning Space: A Pilot Study.
Research in Learning Technology, 20(2), 1-17.

[46] Yeou, M. (2016). An Investigation of Students’
Acceptance of Moodle in a Blended Learning Setting
Using Technology Acceptance Model. Journal of
Educational Technology Systems, 44(3), 300-318.

[47] Zaranis, N., Kalogiannakis, M., & Papadakis, S. (2013).
Using Mobile Devices for Teaching Realistic Mathematics
in Kindergarten Education. Creative Education, 4, 1-10.

, 9 EAI Endorsed Transactions on
C / Creative Technologies
/ ; Online First





