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FOREWORD

These proceedings contain the papers of the International Confer-
ence “Information and Communication Technologies in Business and
Education” which took place at the University of Economics — Varna,
Bulgaria, 18 October 2019.

The international scientific conference is dedicated to the 50th an-
niversary of the Department of Informatics at the University of Eco-
nomics — Varna. The conference is also dedicated to the 100th anniver-
sary of the University. The included papers describe recent scientific and
practical developments in the field of information and communication
technologies, information systems, and their applications in business and
education.

The papers in the Proceedings are peer reviewed and are
checked for plagiarism.
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MODELING THE LIFE CYCLE OF E-LEARNING
COURSE USING MOODLE CLOUD LMS
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! Saint-Petersburg state university of economics, Saint-Petersbursg,
Russia, tmakarchuk@mail.ru
? Saint-Petersburg state university of economics, Saint-Petersburg,
Russia, tww@mail.ru
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Abstract

Many higher education institutions use Learning Management Systems
(LMYS) for e-learning. E-learning research shows the heterogeneity of approach-
es to creating an e-learning resource using LMS, which causes difficulties in
assessing the quality of e-learning. There is a need to develop common e-
learning course design technology using LMS for high school with considering
trends in the development of digital society, such as mobile application, cloud
computing, analytics tools and others. The article shows how you can use Scrum
methodology for e-learning course development with Moodle Cloud LMS based
on quality standard for e-learning ISO/IEC 19796-1 “Information technology for
learning, education and training”, in particular, ISO/IEC 19796-1:2005 “Infor-
mation technology. Training, education and preparation. Quality management,
ensuring quality and metrics. Part 1. General approach” and ISO/IEC 19796-
3:2009 “Information technology. Training, education and preparation. Quality
management, ensuring quality and metrics. Part 3. Reference methods and met-
rics”. The authors describe the processes of creating e-learning course “Applied
Informatics in Economics and Management” for masters with Moodle Cloud
LMS.

Keywords: e-Learning, cloud computing, Scrum-methodology.

INTRODUCTION

With the rapid formation and development of the digital economy
new requirements for employees of high-tech industries appears (Makar-
chuk, et al, 2017). These requirements determine the need for processing
e-learning course in high school, taking into account the needs of users
in obtaining high-quality and reliable information (Doycheyv, et al, 2016).
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Many educational institutions with higher education programs use
Learning Management Systems (LMS) for the organization of e-learning
for increasing the availability of quality educational services (Stevens
and Kitchenham, 2011).

Differences in the design of e-learning training courses are deter-
mined by aggregations of situational factors, such as IT infrastructure,
didactic restrictions for training programs, a circle of interested persons.
The heterogeneity of approaches to the organization of e-learning on the
LMS platform causes difficulties in assessing the quality of e-learning.
Improving the unified design methods of e-learning course with LMS
will increase efficiency of quality management of e-learning in high
school and reduce student barriers e-learning accessibility (Kumar and
Owston, 2016.).

According to the concept of the third platform of the company IDC
(http://www.idc.com), the world's leading provider of information and
advisory services, and Information Technology development trends in
2013-2016 Gartner Inc. (http://www.gartner.com/), the basic require-
ments for the designing of e-learning’s training course is determined by
key strategies for the development of information technology in a digital
society: mobile and cloud technologies, big data analysis methods and
social networking technology. Special care when choosing technology
for designing electronic courses with LMS need to pay to IT infrastruc-
ture and its effectiveness in supporting custom applications (Y élémou, et
al, 2016). Using cloud infrastructure provides optimal affordable pricing
package for educational organizations, in particular for coaches and stu-
dents, for LMS launch (Veeramanickam and Mohanapriya, 2016). Quali-
ty of e-learning course wins if it is accessible from mobile devices. Mo-
bile learning has no limits in space and time (Kraut, 2013) and allows
you to create special type of educational space conducive to communica-
tion and learning (Yépez-Reyes, V., 2018). Interface of on-line course in
LMS in LMS should help e-learning participant to focus on learning, not
on technology (Liliyana, et al, 2017). Analyzes student interactions with
the learning management system during each learning activity will help
predict student behavior so that provide the necessary support in a timely
manner (Mothukuri, et al, 2017).
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Project management at different stages of the e-learning course life
cycle improves the quality of the e-learning course with the current
trends: smart education, cloud computing, mobile apps, analytics, com-
munication technologies.

1. MODEL OF THE LIFE CYCLE
OF THE E-LEARNING COURSE

The main documents in the field of quality management of e-
learning are quality standard for e-learning ISO/IEC 19796-1 “Infor-
mation technology for learning, education and training”, in particular,
ISO/IEC 19796-1 “Information technology for learning, education and
training”, in particular, ISO/IEC 19796-1:2005 “Information technology.
Training, education and preparation. Quality management, ensuring
quality and metrics. Part 1. General approach” and ISO/IEC 19796-
3:2009 “Information technology. Training, education and preparation.
Quality management, ensuring quality and metrics. Part 3. Reference
methods and metrics”.

The authors of the article consider the model of the life cycle of the
e-learning course as a set of processes:

o Analysis of the need to design an e-learning course.

Analysis of the structure of the e-learning course.
Project development of the e-learning course.
Development of the e-learning course.
Implement the e-learning course.

E-learning process.

Evaluation of the e-learning course.

Throughout the entire life cycle of e-learning a flexible methodolo-
gy Scrum Project Management has been applied for design, develop-
ment, implementation and evaluation of e-learning course. Scrum meth-
odology allows you to develop e-learning course of high quality in small
groups of developers with minimal costs (Galvan-Cruz, et al, 2017).

Moodle Cloud LMS (https://moodlecloud.com) was used as a
Learning Management System, which is accessed by the model “Soft-
wear as service” (SaaS) under the General Public License (GPU). Moo-
dle Cloud LMS turned out to be the best alternative that combines the
possibilities of open-source software available by subscription, accessi-

O O O O O O
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ble from student and teacher mobile devices As LMS alternatives were
considered the best LMS platforms according to the Center learning
technologies and improving productivity (Hart, 2016):

e Blackboard LMS;

e Docebo LMS;

o cFont LMS;

e Litmos LMS;

e Mirapolis;

e Moodle Cloud LNS;

e Torch LMS.

Building an e-learning life cycle model on the platform Moodle
Cloud will help identify the strengths and weaknesses of this technology
and the possibility of replicating the results of further work in the envi-
ronment of e-learning.

2. DEVELOPING THE E-LEARNING COURSE WITH
MOODLE CLOUD LMS

At St. Petersburg State University of Economics (UNECON) uses
Moodle 3KL learning management system (de.unecon.ru) for implemen-
tation of e-learning. Most of the training courses offered at Department
of Informatics, made in LMS Moodle and presented on the portal
de.unecon.ru. Using the Moodle 3KL Learning Management System
does not replace face-to-face full-time training and offers additional sup-
port of applied processes: management of educational content, document
management, learning management.

At the first stage of the e-learning course life cycle model “Analysis
of the need to design an e-learning course” were considered subprocess-
es: initiation, stakeholder identification, target setting and demand analy-
sis, presented in Table 1 on the example of the organization of training
master program “Applied Informatics in Economics and Management”
UNECON.
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Table 1

Analysis of the need to design the e-learning course
“Applied Informatics in Economics and Management” UNECON

No Subprocess Subprocess description

1 |Initialization The head of the master's program “Applied infor-
matics in economics and management”
2 |Stakeholders iden-|Supervisors of Undergraduates

tification Undergraduates
External partners (employers, partner universities,
etc.)
Third-party students (applicants, student interns and
etc.)

3 |Goals Definition |Learning Management:

- management of educational content
- communications management

- activity analysis

- document management

Promotion of the master's program

4 |Demand analysis |Undergraduates — 50 %

The head of the master's program — 20 %
Supervisors of Undergraduates — 15%
Third-party students —10 %

External partners — 5 %

According to Table 1, the proposed e-learning course for as a goal,
it does not directly involve economic benefits, but regarded as an effec-
tive tool for managing Master’s program and its popularization.

At the second stage of the e-learning course life cycle model
«Analysis of the structure of the e-learning course», the requirements for
an on-line course are studied according to the main educational program
and other regulatory documents.

For the training course "Applied Informatics in Economics and
Management" the course structure was created according to the follow-
ing standards:

1. Federal State Educational Standard of Higher Education in Rus-
sian Federation Applied Informatics (Master's level);
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2. Professional standard of the Ministry of Labor and Social Protec-
tion of the Russian Federation “Information Technology Manager”;

3. Chief Information Officer (C.I.O) Competency Requirements for
Management information processes, systems and services.

In the structure of the course “Applied Informatics in Economics
and Management” was proposed “By section” structure and the sections
of the course were created: “News”, “Informational”, “Training mod-
ules”, “Scientific activity”, “Practices”, “Achievements of the program”.

The third stage of the e-learning course life cycle model “Project
development of the e-learning course” is conceptual and can be imple-
mented with using the flexible SCRUM methodology, the advantages of
which are: iteration, minimization of risks, transparency of development,
focus on end user, tight communication of project participants and their
effective interaction (Faniran, et al, 2017.).

The project for the development of the training course “Applied In-
formatics in Economics and management” in LMS Moodle Cloud has
been implemented in accordance with the main provisions of the SCRUM.
According to this flexible methodology the following roles were approved:
product owner, scrum master, development team, for each of which are
defined relevant activities of roles: consulting, coordination, execution of
works. As product owners were lecturers (professors and supervisors of
undergraduates), as a scrum master was the head of the master's program.
Development team was consisting of undergraduates “Applied Informatics
in Economics and management”. Task list (sprints) was formed for a cer-
tain period, as a rule, constituting one to two weeks. In the framework of
the project in question, the sprint was determined by weekly range, which
is appropriate for the organization of the work of the teacher-student. Be-
fore each sprint for the future period determined the requirements, goals,
objectives and the result to be obtained. Based on the analysis of the re-
sults for the period the team carried out either an iteration with the correc-
tion of defects, or execution next sprint.

At the stage “Project development of the e-learning course” special
attention was paid to tool selection - learning management platform.
Main criteria for choosing an LMS platform in a digital economy can be
considered:

67



o support of mobile learning as one of the most popular forms the
implementation of e-learning, available in time and space;

o access to the application on the SaaS model “application as a
service”;

o the ability to view and edit content in various formats, including
text, audio, video;

o supporting of various forms of social communication;

o data analytics in e-learning, incl. KPI Methodology Support (key
performance indicators) and Performance Management.

At St. Petersburg State University of Economics an additional crite-
rion of choice of the LMS platform is software with open source code.

To develop the training course “Applied Informatics in Economics
and management” was chosen LMS Moodle Cloud, as the most popular
among e-learning platforms available on the SaaS model and distributed
under the General Public License (GPU). As of January 2017, according
to GPU LMS Moodle Cloud license provides the ability to register 50
users and allocated 200 MB of free space, which can be increased using
“personal clouds” (Makarchuk, 2017). On platform can accommodate an
unlimited number of courses, there is supporting of mobile version.

At the stage of the e-learning course life cycle model “Development
of the e-learning course”, the result is the finished product, in the project
considered in the article - training course “Applied Informatics in Eco-
nomics and Management”. At the development stage of the e-learning
course, special attention was paid to user interface. When designing a
digital educational environment, it is important to keep in mind that us-
ers from different cultures may have different expectations when inter-
acting with the LMS interface. Limitation of functionality in Web plat-
form design settings can complicate the interaction between LMS user
and user interface (Bournel-Bosson and Kostov, 2018). In LMS Moodle
Cloud user interface settings can have a different view for users with
different roles on the site - guest, student, assistant, course developer and
administrator. In this project the user interface was configured separately
for users of each role with desktops or laptops and mobile users.

The subprocesses of the development stage of the e-learning course
are presented in Table 2.
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Table 2

Description of the process “Development of e-learning course”
on the example of a training course for undergraduates
“Applied Informatics in Economics and Management”

Ne Subprocess Subprocess description

1 |Content implementation |Master program lecturers (process owners):
development of course content within a single
structure

2 |Project implementation Lecturer — Project manager (SCRUM master)
Undergraduates of the program "Applied In-
formatics" in economics and management",
UNECON (performers)

3 |Media implementation LMS Moodle Cloud

4 |Technical implementation |Undergraduates of the program "Applied In-
formatics" in economics and management",
UNECON (performers) based on the tasks of]
weekly sprints in the environment LMS Moo-
dle Cloud

5 |Maintenance It was carried out throughout this and subse-
quent stages by the development team

Intermediate results of E-Learning Quality Assessment Master's
program “Applied Informatics in Economics and Management” (UNE-
CON) on the model of the life cycle of e-learning showed an increase in
the number 15% of students of the training course by adding guest ac-
cess, time content editing reduced by 40% according to data in LMS
Moodle 3K systems UNECON and Moodle Cloud LMS.

CONCLUSION

The proposed model of the life cycle of e-learning is based on In-
ternational Standards ISO/IEC 19796-1 “Information technology for
learning, education and training”, ISO/IEC 19796-1:2005 “Information
technology. Training, education and preparation. Quality management,
ensuring quality and metrics. Part 1. General approach” and ISO/IEC
19796-3:2009 “Information technology. Training, education and prepa-
ration. Quality management, ensuring quality and metrics. Part 3. Refer-

69



ence methods and metrics” on the example of e-learning of the master's
program “Applied Informatics in Economics and Management”, UNE-
CON with using a flexible SCRUM design methodology and learning
management platform Moodle Cloud, available on the SaaS model and
the GPU license, contributes to development of the theory in the field of
research development of training courses in the system LMS. Intermedi-
ate results of building a training course on the model of the life cycle of
e-learning has shown improving the quality of learning.
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