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Abstract—The study describes the effectiveness of digital technological so-
lutions in education. Students, postgraduates, teachers, and medical business
representatives have tested a comprehensive educational product based on the
capabilities of learning management system (LMS) platforms. The online
course was implemented on the e-learning platforms such as Moodle, Schoolo-
gy, TalentLMS, Canvas LMS, Docebo, iSpringLearn's, Brightspace, Absorb
LMS. The implementation of advanced e-learning models ensured the effec-
tiveness of the educational process. The focus on the development of the per-
sonal potential of each educational process participant made it possible to create
a personalized learning environment and evoke a sense of personal significance
and importance. The focus on feedback has created a creative communication
environment for the exchange of knowledge, thoughts and ideas satisfying par-
ticipants' educational needs for self-expression and creativity. The collective
creativity of the educational process participants made it possible to develop a
high-quality corporate culture of the students involved, which became the basis
for establishing business partnerships in the system of education, science, and
business. Based on the observations, a universal model of an effective educa-
tional process in the digital age has been developed.

Keywords—E-learning, online platforms, learning management systems
(LMS), advanced learning technology

1 Introduction

The conceptualization of the use of computerized systems to ensure or facilitate the
educational process is based on the use of technological solutions for educational
purposes (for example, online learning, virtual learning, distance learning, mobile
learning, MOOC, learning management systems) [1]. The digital transformation of

iJET — Vol. 16, No. 09, 2021 63


https://doi.org/10.3991/ijet.v16i09.19697

the education systems has introduced a new ecosystem of teaching and learning - e-
learning.

The concept of e-learning is a technology-mediated learning approach that has
great educational potential [2]; it is an innovative web-based system developed based
on digital technologies and other forms of instructional material which primarily aims
to provide learners with a personalized, student-centered, open, enjoyable and interac-
tive learning environment that supports and enhances learning [3]. There are four
general definitions of e-learning, namely: (1) technology-driven learning relying on
the use of technology to deliver education and training programs; (2) the delivery of
education, training, or educational programs by electronic means; (3) learning focused
on communication and facilitated by the use of digital tools and content that involves
some interaction between the student and the teacher or peers; and (4) learning fo-
cused on the educational paradigm, that is information and communication technolo-
gies used to encourage students improve their learning experience [4]. E-learning
should not be confused with the concept of blended learning, which is defined as the
effective integration, or fusion, of face-to-face and online learning in accordance with
the educational needs and goals of students [5].

A number of web resources integrated into virtual learning platforms allow the se-
lection and adaptation of information, collaboration and learning resources [6]. Higher
education students have a variety of ICT resources offering integrated media typolo-
gies such as RICA (information, collaboration, and learning) [7] or SECTIONS (stu-
dents, ease of use, costs, teaching functions, interaction, organization, networking,
security) [8].

One of the segments that has gained popularity with the advancement of digital
technologies is the Massive Open Online Courses (MOOCSs). The growing popularity
of MOOC:s in higher education is rather noticeable. Today the possibility of integrat-
ing MOOC:s into traditional education is being considered in many countries. Innova-
tors in higher education see great potential in MOOCs. The peculiarity of MOOC:s is
that they offer a method of learning aimed at a large group of students and based on
mutually learning. Educational online courses are offered by prestigious universities
in partnership with MOOC providers such as Coursera, Udx, Udemy, Udacity, etc.
MOOCs require minimal costs and open up great educational opportunities making
learning accessible regardless of location or financial status of students [9].

Online learning platforms are important in modern education; they provide educa-
tional process participants with the following advantages: free access, lower tuition
fees, the possibility of breaking the e-course into modules, flexibility of learning,
clear criteria for assessing knowledge [10]. The use of learning platforms responds to
the challenges of distance learning in higher education by customizing tasks and
adapting the presentation of content to virtual support combined with traditional mate-
rials [11]. Online learning platform in higher education should be adapted to the
knowledge and practices of the virtual environment (e-learning and b-learning) en-
couraging assimilation of knowledge and autonomous learning, as well as effective
interaction with teachers in the course of completing educational tasks [6].

As online courses are gaining popularity, teaching strategies must be carefully de-
signed to provide learners with a quality learning experience and compensate for the
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distance associated with space and time. These strategies should contribute to the
student to teacher, student to student, and student to content interaction. To ensure the
effectiveness of distance education, a comfortable learning environment based on
trust and communication, as well as a sense of social presence that allows students to
feel connected with their teachers, peers and the online class, should be created [12].

In view of this, the purpose of the study is the search for the best solutions, models,
and platforms to ensure the success of e-learning, which would satisfy the increased
demand for innovative educational support for the professional activities of medical
enterprises, expand the scope of business contacts and contribute to the establishment
of business relationships within the system of education, science, and business. To
achieve this goal, the following tasks have been set:

e To develop an innovative comprehensive educational product — Management of
corporate culture of a company in the digital dimension - which would generate
synergies between advanced distance learning models making a qualitative break-
through in modern educational trends;

e To develop an effective study group involving the representatives of education,
science and medical business;

o To test the online course with the help of the digital learning platforms selected in
accordance with the following criteria: mobile accessibility; scalability; ease of use
and customization; content creation and content management;

¢ To review the models and platforms of distance learning included in the course;

e To analyze the educational practice from the perspective of the course developers
and identify effective pedagogical approaches and methods in the e-learning envi-
ronment;

e Based on the observations to develop a universal model of an effective educational
process in the digital age.

2 Materials and Methods

Learning Management Systems (LMS) are widely used in global education sys-
tems [13]; they are designed to develop, manage and deliver educational content
online by providing students and educators with a platform to teach and demonstrate
their skills anywhere and anytime. A Learning Management System is an application
for the development of curricula and courses, administration and tracking of the pro-
cess of individual development, drawing up reports on the effectiveness and efficien-
cy of educational practices, thereby providing technology-enhanced learning. Students
are given access to the educational content and services provided by the course devel-
oper from the learner portal that an LMS always has.

Technology-enhanced learning (TEL) releases teachers from complex administra-
tive and bureaucratic responsibilities by helping them automate routine paperwork.
This is possible through the use of artificial intelligence methods, which allows teach-
ers to focus on their core responsibilities, namely teaching, research and mentoring
students [14]. Research conducted over the past 30 years has shown that effective and
tailored approaches can be achieved through artificial intelligence and intelligent
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learning environments (ILE). ILEs are technology-enhanced learning systems de-
signed to provide adaptive and interactive learning. These systems include tactical
training systems and intelligent training systems such as the ASSISTment platform
[15].

Vendors usually provide LMSs that are targeted at educational and corporate envi-
ronments. Today, there is a large range of learning management software that is used
by educational institutions and businesses.

LMS in an educational institution is a tool that ensures a centralized and consoli-
dated repository of educational data. Educational content is provided on a common
platform that students can access anywhere and anytime. LMS capabilities allow
catering to the individual needs of each student and providing a unique learning expe-
rience by creating a learning path using different courses. LMS promotes group inter-
action, exchange of views, collaboration on various projects or assignments, thereby
forming an interest in learning and a high level of student involvement.

In the business segment, LMS contributes to an increase in labor productivity
through effective training of employees and the development of their labor potential.
LMS can also be a tool for recording, maintaining and assessing employee perfor-
mance. LMS helps businesses retain employees by offering them career opportunities
based on the acquisition of additional skills [16].

Both educational institutions and corporations use Learning Content Management
Systems (LCMS), which are focused on digital learning as the basic educational mod-
el and are designed to create e-learning content. On the other hand, LMS platforms
are not exclusively focused on digital learning but they also support face-to-face and
blended learning. Functionally, there are a number of overlaps and key differences
between LMS platforms and learning content management systems. The main func-
tion of e-learning software is to provide the user with a large library of content for
self-study or the integration with the LMS platform. However, LMS platforms may
not offer content libraries at all. Instead, they focus on the learning process manage-
ment, as well as storing and tracking individual / cumulative progress. Most vendors
offer e-learning software that can be integrated with the LMS platform [17].

The terms "virtual learning environment” (VLE) and "learning management sys-
tem" are often used synonymously. However, being the same products, they empha-
size different aspects of the software. Virtual classrooms are focused on the collabora-
tive aspect of learning having the dominant functions of discussion, forum or student
collaboration. LMS has traditionally been referred to as a product with strong tracking
and performance analysis capabilities. Most LMS vendors have strengthened the vir-
tual classroom aspects of their platforms as virtual learning has become either more
financially or socially attractive [17].

In addition, in modern educational practices, there are four generations of e-
learning pedagogy: behaviorist / cognitivist, social constructivist, connectivist, and
holistic pedagogy. The relevance of each pedagogical approach depends on the tech-
nological capabilities used in pedagogical activities. The holistic generation includes
learning analytics, collaborative technologies, deep learning and artificial intelligence,
disaggregated tools and services, mobility and device diversity, 10T and ubiquitous
computing, virtual and augmented reality and 3D printing. Next-generation pedagogy
is characterized by a) the focus on a student; (b) technical, social and organizational
distribution; (c) massive support and emergence; (d) integration, timeliness, and au-
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thenticity; (e) reduced importance of courses; and (f) separation of training from ac-
creditation [18].

2.1  Research design

Teachers of three higher educational institutions of the Russian Federation (Yela-
buga Institute of KFU, Institute of Leadership and Healthcare Management of
I.M.Sechenov First Moscow State Medical University, Higher School of Management
of St. Petersburg State University) developed a comprehensive distance learning
course - Management of corporate culture of a company in the digital dimension -
intended for companies operating in the medical business. The teachers (curators of
the course) were asked to design an integrated and relevant educational product in the
medical business with the maximum use of digital tools and learning management
systems, the implementation of which would ensure interaction between education,
science and business, facilitate the exchange of knowledge and become a platform for
generating innovative solutions. The duration of the educational program was 4
months; it was tested from February 2020 to June 2020.

The course features are as follows:

e The course consisted of 8 modules and was guided by 8 curators;

e The course was developed based on a marathon pattern; thus, each module was
designed and implemented by one teacher, which thematically diversified the edu-
cational product;

e A separate Learning Management System (LMS) was used in each module; thus,
allowed participants to gain a variable digital educational experience;

e A group of students consisted of postgraduate students and teachers (37 people),
students (40 people), executives, managers and personnel of medical business
companies (130 people), which made it possible to shape a professional interest in
gaining knowledge and make the participants realize the strategic importance of the
acquired experience of group interactions;

e A problem-based approach with the elements of gamification defined the concep-
tual integrity of collective interaction in the course development;

o Mobile learning tools ensured the maximum level of involvement and attention of
students reducing distraction and maintaining the strongest online presence;

e The implementation of advanced e-learning models ensured the effectiveness of
the educational process;

o The focus on the development of the personal potential of each educational process
participant made it possible to create a personalized learning environment and
evoke a sense of personal significance and importance;

e The focus on feedback created a creative communication environment for the ex-
change of knowledge, thoughts and ideas satisfying participants' educational needs
for self-expression and creativity;

e The collective creativity of the educational process participants made it possible to
form a high-quality corporate culture of the students involved, which became the
basis for establishing business partnerships in the system of education, science and
business.
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2.2  Research limitations

The course "Management of corporate culture of a company in the digital dimen-
sion" was tested outside the format of educational courses and training programs of
higher educational institutions. The group was diversified in order to imitate the ped-
agogical style of social learning, which is a perfect tool for the formation of synergis-
tic interaction, partnership, and business cooperation; this, in turn, made it possible to
realize the purpose of the course.

2.3 Review of the distance learning platforms included in the course

The online course was implemented on the e-learning platforms such as Moodle,
Schoology, TalentLMS, Canvas LMS, Docebo, iSpringLearn's, Brightspace, Absorb
LMS.

The selection was based on the following criteria:

1. Mobile accessibility. Due to the growing popularity and rapid development of mo-
bile learning among a wide audience of students, the focus of the learning man-
agement system on mobile devices is an important factor in determining the func-
tional value of the platform in the implementation of educational goals.

2. Scalability. The scope of available features, pricing models, cloud and on-premises
frameworks help maximize the potential of educational programs. It is crucial to
create a clear, measurable and achievable goal to be realized through e-learning.

3. Ease of use and customization. The LMS platform should be as clear and user-
friendly as possible - a tool for issuing and accepting educational value.

4. Content creation and content management. Available LMS platforms vary in their
focus on content and administration capabilities. The dynamics of technology make
it important to define the priority function in the integration of LMS.

68 http://www.i-jet.org



Table 1. LMS platforms
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Android
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one / iPad
Android

F

Brightspace

\Web-Based,
Cloud, SaaS

¥

Absorb
LMS

\Web-Based,
Cloud, SaaS
iPhone /
iPad An-

¥

droid

Moodle Learning Management System [19] provides educators with a wide range
of digital tools to support e-learning.
Schoology [20] is widely used in university education around the world combining
dynamic learning management, easy-to-use collaboration interface, and API integra-
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tion. Schoology transforms learning into an interactive environment where groups of
stakeholders are formed to improve student achievement.

Talent LMS - cloud-based software — [21] has many attractive features that support
synchronous, asynchronous and blended learning. The student portal of the Talent
system provides learners with access to useful information and services allowing them
to independently search for and interact with educational resources. Built-in develop-
ment tools allow the creation of interesting educational content; in addition, certifica-
tion management, SCORM compliance, and gamification features are available. The
software is widely used in academia and business.

Canvas Learning Management System [22] is widely used by academic and educa-
tional institutions. Canvas has built-in course development tools. Blended learning
features combine digital media and innovative classroom teaching methods. There are
technological capabilities to support mobile learning, synchronous and asynchronous
learning.

Docebo Learning Platform [23] is used in corporate learning; it automates learning
management promoting non-formal learning. The system personalizes the experience
of the administrator and students through artificial intelligence and provides measura-
ble learning outcomes consistent with the business goals of companies.

iSpringLearn — Cloud-based learning management system [24] — has a simple and
modern interface; it takes one day to launch a training course. The platform allows
users to download and store training courses, presentations, tests and interactive dia-
logues created with the use of iSpring products, as well as documents in SCORM 1.2
and 2004 formats (all versions), video (.FLV), audio (.MP3), reference documents
(.PDF, .DOC, .XLS), presentations (.PPT), flash files (.SWF). The platform also al-
lows learners to access learning materials on a mobile device without being connected
to the Internet, as well as to generate course, user, and event reports.

Brightspace [25] allows users to create inspiring and fun activities. This powerful
and flexible learning management platform helps students improve learning outcomes
by offering every learner a personalized digital experience.

Absorb Learning Management System [26] is popular in the field of business. The
cloud-based learning management system is designed to stimulate learning and im-
prove business performance. User-friendly design and robust features create a fun
environment for flexible learning.

3 Results and Discussion

Education demonstrates high rates of implementation of technological tools that
increase the efficiency of educational practices and allow scaling educational content.
The developers of the distance learning course "Management of corporate culture of a
company in the digital dimension" confirmed the availability of advanced capabilities
to generate educational content with the help of modern technological solutions.
Learning technology providers are deploying or integrating solutions to dynamically
aggregate content from millions of Internet sources creating the most relevant content
to meet user requests, including selected topics, keywords, and sites. Intelligent con-
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tent curation allows users to create modern and interesting educational programs con-
taining relevant and necessary data and materials.

In addition, having observed the process of assimilating knowledge and gaining
experience, the course curators determined the high effectiveness of educational prac-
tices in the digital space, which was significantly influenced by the imitation of the
pedagogical style of social learning and the targeted generation of user content by the
participants. Q&A with experts and curators, short videos of typical tasks, blogs /
written ideas greatly engage students in the educational process creating a sense of
authenticity, affiliation and group partnership. Feedback from curators and peers and
stimulation of thematic discussions facilitate the exchange of knowledge, develop
creative thinking and form the basis for the generation of innovative solutions. This
creates engaging and personalized learning experience that is more likely to be re-
tained, applied, and implemented.

The problem-based approach with the elements of gamification has defined the
conceptual integrity of teamwork in the process of the course development and has
been applied as a learning model, in which tasks are the starting point for discussion,
analysis and solutions, and as a problem-based learning method, which forms the
educational stimulus and focuses on educational activities [27]. The problem-based
approach was complemented with gamification, which is based on the detection of
learning problems and, in particular, can improve the learning process by helping
students better absorb and digest the educational material. The strategy of gamifica-
tion uses game dynamics, mechanics and frameworks for non-game settings [28].

The involvement of the course participants in the solution of urgent problems relat-
ed to corporate management of medical companies contributed to the development of
a sense of affiliation, partnership, and usefulness, as well as stimulated the creative
phase of searching for internal intellectual resources to solve the educational tasks set.

Due to the fact that student engagement greatly influences learning outcomes, per-
sonalization is the key to effective learning and future career growth. The learning
platform addresses the challenge of ensuring personalized learning mainly through a
better analysis of student behaviour and the introduction of artificial intelligence algo-
rithms to engage more closely with learners to deliver personalized resources and
learning experiences. The platform can collect data on individual learners, screen skill
gaps, and propose customized learning programs. As these personalization capabili-
ties develop, the next step is to uniquely adapt learning paths based on student pro-
gress [29]. Most course participants confirmed the availability of an individual ap-
proach and the selection of educational programs based on the needs of each person;
95% of the course participants showed a high level of engagement, openness, and
activity being online and quickly responding to the requests from curators and peers.

Based on the observations, a universal model of an effective educational process in
the digital age has been developed (Fig. 1).
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Fig. 1. Model of an effective educational process in the digital age

Note: developed by the authors

3.1  Prospects for further research

The proliferation of augmented and virtual reality technology, chat bots and digital
personal trainers has stimulated interest in their use in the context of education in
order to modernize educational practices. Recently, the efficiency of intelligent agents
and social robots in education has been of primary interest [30]. The use of chatbots
and digital personal trainers is creating a new style of pedagogy supporting continu-
ous interactive learning and an individual approach to the student. Al-powered tools
are becoming personal mentors, providing answers and referrals to the most useful
and relevant educational content. Today on the market there is a humber of chatbot
tools that can be integrated into online learning platforms. Educational technology
vendors are aiming to develop “personal trainer” chatbots that will become proactive
coaches for every user of the learning platform. Students will be able to request rec-
ommended content, track learning progress, ask questions related to the content on
their platform, receive notifications about the content that might interest them, or even
have a conversation. And as learners interact with the trainer, it will learn from this
feedback to evolve and improve coaching [31].

In this regard, further educational experiments will be aimed at exploring the pos-
sibilities and directions for the introduction of technological tools based on artificial
intelligence, augmented and virtual reality into educational practices.

4 Conclusion

Most educational institutions provide scattered education and rely on the 20th cen-
tury practices that impede the progress and productivity of the modern labour market.
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The main problem that burdens the education system is the dichotomy between teach-
ing humanities and applied sciences. Another problem is the prestige associated with
higher education degrees rather than the learning process and the knowledge gained.
Therefore, in order to create a quality workforce for the new digital era, private and
public organizations must collaborate with educational institutions to transform the
academic program in accordance with the challenges of the time. The selection, im-
plementation and adjustment of technological tools in the educational practice of
educational institutions promote openness to constant changes, rediscover the most
valuable goals of the academic community and continuously improve teaching, learn-
ing and the corporate business segment.

The study describes the effectiveness of digital technological solutions in educa-
tion. Students, postgraduates, teachers, and medical business representatives have
tested a comprehensive educational product based on the capabilities of learning man-
agement system (LMS) platforms, the implementation of which made it possible to
ensure interaction between education, science, and business by facilitating the ex-
change of knowledge and the generation of innovative solutions. Mobile learning
tools allowed us to keep the maximum level of involvement and attention of students
reducing distraction and ensuring the strongest online presence. The implementation
of advanced e-learning models ensured the effectiveness of the educational process.
The focus on the development of the personal potential of each educational process
participant made it possible to create a personalized learning environment and evoke a
sense of personal significance and importance. The focus on feedback has created a
creative communication environment for the exchange of knowledge, thoughts and
ideas satisfying participants' educational needs for self-expression and creativity. The
collective creativity of the educational process participants made it possible to devel-
op a high-quality corporate culture of the students involved, which became the basis
for establishing business partnerships in the system of education, science, and busi-
ness. Based on the observations, we have developed a universal model of an effective
educational process in the digital age.
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