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Abstract. The urgency of the problem. The change in the nature of the activities
of employees at enterprises, the emergence of new trends in on-the-job training, the
entry into the market of new e-learning tools require a review of the conceptual
provisions for the creation of e-learning systems at the workplace.

The purpose of the article is to justify the new concept of creating e-learning
systems on the example of business administration.
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To achieve the goal of the research, general scientific methods of analysis,
synthesis and generalization, the method of semantic compression, formalization
methods, structural modeling, recognition methods (cluster analysis), the method of
structuring educational material according to the logical model "result - activity -
means" were used. The evaluation of the effectiveness of pedagogical tools was carried
out on the basis of methods of personal questionnaires and factor analysis.

Main results. A fundamentally new approach to the organization of electronic
learning space, based on the author's concept, is proposed and substantiated. It has been
established that there is a certain differentiation of formal, informal and informal
education technologies. Didactic scenarios and individual learning trajectories are
based on andragogic and acmeological paradigms. In order to build an information
space and e-learning, scenarios for taking into account cross-cultural features and
differences in perception during learning the material are proposed. The model of the
subject area of knowledge is built as a multi-level network structure, based on the
principle of conceptualization, which involves abstracting from minor details of the
properties of objects to a single metaobject - a concept.

The results of the study can be applied in practice by teachers by taking into
account the provisions of the concept in the process of creating electronic learning
systems.

Keywords: e-learning space, model of semantic information compression, e-
pedagogic tools effectiveness.

Acuality of the research and problem statement. The internationalization of
social life, the dynamic development of the economies of various countries, and the
reduction of the field of unskilled and low-skilled labor put forward new requirements
for the quality of the training of specialists and their professional competence.
Integration into the European space, the COVID 19 pandemic and the war in Ukraine
determined the need to improve the quality and level of education in our country. In
this context, the search for new forms and methods of training specialists for modern
business, taking into account the realities of the digital global economy, becomes of
priority.

E-learning has become an integral part of the modern educational process.
However, since the development of digital capabilities is moving like an avalanche and

rapidly, there is a need to constantly summarize the experience of working with
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electronic educational resources, to consider the issue of online and offline
communication formats of participants in the educational process. The presence and
specifics of filling the content of the learning space, the introduction of modern visual
tools in the formation of an individual learning trajectory require constant monitoring.
Changing nature of employees’ activities at the enterprises and firms, emergence of
new trends in on-the-job training, entry of new e-learning tools into the market require
a revision of the conceptual provisions for creating e-learning systems at work. So let’s
consider the main tendencies and trends that dictate new requirements for the concept
of training organization.

Literary Review. Theoretical and methodological aspects of the e-learning
organization are now in the focus of interest to many scientists, since this process in
the society digitalization is becoming even more multiprocessed and requires a
systematic research of a complex approach to its implementation.

Scientists such as S. Tkachenko [4], . Gavrilova [5] and others, defined the
stage of learning process, factors and methods of it organisation. The analysis of
education materials ant it structure based on IGI study [7]. Authors such as
V. Ponomarenko [9] and O. Pushkar [11] revealed the structure and features of
learning space took into account the difference of modern tools and forms. Researchers
[12] note that the education space should be transformed for individual trajectories
based and cultural values and features. The general questions of innovations in the
educational process and pedagogical technologies under the influence of crisis
phenomena and global digitalization and sharing economy were presented in the works
by C. Bratiani [14], and N. Makhynia [15], who are mainly concentrated on the
theoretical generalization and trend analysis.

In the work by V. Bolotina [1] was reflected a rather extensive list of
technologies that will determine the development of e-learning systems in the near

future. They are: VR / AR- technology and VR- training, blended learning (full-time +
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online), automated assessment, personalization of learning, virtual coach (work
automation), robot-tutor, training during the working time (according to the needs).
Interrelation of education and a career path, gamification in the real world /
motivational tamagotchi (skyeng, lingualeo), learning efficiency assessment, transfer
of services to “clouds ", offline access to learning are also among the technologies of
the future. Increasingly widespread virtual classrooms, massive use of augmented
reality, virtual reality, TinCanApi and xApi as the next generation of SCORM — more
data, more information about the users:" a virtual pen”, editing real-time video, drawing
in webinars online, designers as an option to simplify development tools (for example,
Tilda website builder) should be taken into account as well.

Many new types of teaching tools, using information technologies, have
appeared in recent years. They are described in [2], a summary of their characteristics
Is given in Table 1. Such systems have fundamentally different functions as compared
to the standard e-learning: they are able to recommend a type of education, find courses
and teach. They often use micro-learning technology, when a large course is divided

into short cognitive blocks, the so-called “on-demand education”.

Table 1.
Comparison of new e-learning tools

Tools Characteristic

Software platform that enables you to build and deliver integrated, optimized user
experiences across all digital channels, all audiences (though with the customer at the
center), and all stages of the user / customer lifecycle

Acrtificial environment that is created with software and presented to the user in such a
way that the user suspends belief and accepts it as a real environment.

Is the simulation of human intelligence processes by machines, especially computer
systems. These processes include learning (the acquisition of information and rules for
using the information), reasoning (using rules to reach approximate or definite
conclusions) and self-correction.

Digital Experience Platform
(DXP)

Virtual reality (VR)

Acrtificial intelligence (Al)

Massive open online course
(MOOC /mu:k/)

"Micro-learning platforms"

An online course aimed at unlimited participation and open access via the web.

Micro-learning breaks down instructional content into brief modules, typically a lesson
the learner undertakes in minutes instead of hours.

Source: Generalized by authors based on [2]
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The analysis of the latest developments shows that views on the electronic
learning space organization are changing significantly with the emergence of new tools
and learning technologies. Based on the analysis of literary sources, it can be noted that
the issue of substantiating the scientific and methodological approach to the creation
of a modern digital space for e-learning requires more detailed attention. It is necessary
to study and practically substantiate the methods and tools of its organization, which
meet the needs of quality training in the workplace in the conditions of the modern
educational space. Taking responsibility for oneself and your group, as well as
communication with the audience is among the advantages of such education, making
it a joint, not a competitive activity. Rapid development of information technologies
and emergence of new tools make it necessary to substantiate a fundamentally new
approach to the organization of e-learning space, which can be implemented on the
basis of the presented provisions of the author's concept.

Materials and Methods. To achieve the goal of the research, general scientific
methods of analysis, synthesis and generalization were used, based on these methods
the use of such concepts as cultural and educational environment, process-competence
organization of e-learning, learning process, metadata of e-learning content, and basic
models of educational content were clarified and substantiated.

The author's concept of the process-competence organization of e-learning is built
in the form of eleven provisions containing either a certain hypothesis or a proposed
method or model for implementing the corresponding statement of the concept. It is
proposed to use the model recommended by the Council of Europe for the formation
and description of the educational space focused on the formation of competences
(Provision 1). The formation of the information space of e-learning is proposed to
based on the structuring of educational material about phenomena and processes using
the logical model "result - activity - tools" (Provision 2). To make decisions regarding

the choice of pedagogical technologies in the system of electronic learning space, the
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authors suggested using the "knowledge-learning methods™ matrix model (Provision
3). To build didactic (pedagogical) learning scenarios, an adaptive strategy for building
and functioning of an electronic learning space is used, taking into account the
provisions of the andragogic paradigm, which provides more adequate
recommendations for adult education (Provision 4). When building the information
space and pedagogical e-learning scenarios, models of cross-cultural features were
used in the perception and assimilation of the material, which can also be strengthened
by the use of G. Hofstede's instrumental concept (Position 6). Templates of information
and cognitive maps (imaginary representations of the work structure) are proposed to
be collected in a single repository in the form of a database of templates for the most
important and frequently performed works (Provision 7) has a different degree of
usefulness per unit of information message and, therefore, has the following sequence.
To increase the usefulness of individual items of the subject of e-learning, the authors
use the method of semantic compression. Based on the use of the formalization method,
structural modeling of the procedures for semantic compression of educational
information was carried out. The leading role is played by the task of qualitative
analysis of the structures of educational content, which involves the assessment of their
stability, sensitivity and flexibility. The generation and analysis of robustness and
sensitivity is carried out using recognition methods (cluster analysis) (Provision 8).
The content module of e-learning is defined as a unit of information resource that
is the basis for the formation of metadata of e-learning content. The choice of method
of content metadata generation is determined by a specific business situation or the
nature of business processes for which a certain set of competencies must be formed
(Provision 9). To form the content of the informational educational space, basic models
are used - certain templates, which the scientist (educator) fills with information about
the researched object or phenomenon, and which are then transformed into models of

the corresponding theory that describes this object or phenomenon. The verification of
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the hypothesis that the effectiveness of pedagogical means of building the information-
learning process is directly dependent on the adequacy of the student's perception of
these means was carried out on the basis of the personal questionnaire method with
further processing of the results by the method of factor analysis (Provision 10).

To form the content management of the educational process, a model of the
content structure of e-learning was used, which is presented in the form of an
informational cognitive map (provision 11).

The formalization method was used for the structural modeling of procedures for
semantic compression of educational information (Provision 8).

Main scientific results

Provision 1

The space is focused on the formation of competencies (competence approach).
The list can be based on the recommendations of the Council of Europe, which
identified the following six universal competences: to Study, Search, Think, Cooperate,
Get down to business, Adapt. [3]

Provision 2

Formation of e-learning information space is based on the structuring of
educational material on the phenomena and processes (Hypothesis 1).

In this paper, let’rely on basic interpretations of the notion of a process, given in
[4, 5 ,6]. Their analysis shows that the definition of the learning process as a transition
of the competence space that the learner has from a state with some characteristics
(input) to a state with others (output) is most closely associated with the concept of
competence, which the learner should get in the learning process. Thus, based on the
peculiarities of the learning process, the working material should be structured, taking
into account the following logical chain: “how to achieve the result from the activity —

what programs and tools are used to achieve it”.

© VYkpaiHChbKa 1H)KEHEpPHO-TIeJJaroriyHa akajaemis
© T'O «I1lxona aganTUBHOTO yYIPABIIHHS COIIAJIBHO-TIEIArOTTYHUMHU CUCTEMaAMUY)
© Tetyana Lepeyko, Oleksandr Pushkar, Robert Karaszewsky.



Enextponne HaykoBe (haxoBe BUIAHHS «AIalITUBHE YNPABIIHHSI: TEOPis 1 IPaKTHKa»

Cepis «Ilenarorika» Bunyck 16 (31), 2023
This article is based on the main interpretations of the concept of the process given
in[4,5, 6]
Provision 3

Pedagogical technologies in the system of e-learning space are built around the

matrix "knowledge-teaching methods" (Table 2).

Table 2.
""Knowledge-teaching methods" matrix
ethods Formal learning Non-formal learning Informal learning
Knowledge
Formal knowledge Traditional technology of | Virtual study, open online | "Experience
(FK) knowledge transferring course platforms platforms"
Non-formalized Knowledge transferring in | E-learning, virtual System based on
knowledge (NFK) the process of study | reality system Artificial intelligence
interaction

Source: developed by the authors

Formal knowledge is the knowledge obtained within the framework of classical
science, containing concepts, definitions, properties of objects and processes of the
studied area, laws, methods and techniques (definition is given in the interpretation of
[7]). Non-formalized knowledge is knowledge about the experience of interaction and
work with objects and processes of the subject area of specific people, teams and
organizations, representing the experience of specific workers, which can be filled with
impressions, emotions, reflections, generalizations (the definition is given in the
interpretation [7]).

In the framework of this matrix, informal learning is understood as an individual
cognitive activity that accompanies everyday life and is not necessarily targeted,;
spontaneous education, implemented due to the individuals’ own activity in the
surrounding cultural and educational environment (the definition is given in the

interpretation [8]).
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Provision 4

Didactic (pedagogical) learning scenarios are built taking into account provisions
of the andralogical paradigm, which gives more adequate recommendations on adult
education.

If the e-learning space is intended for the on-the-job training of adult personnel at
the enterprises, they should be taught taking into account their age, socio-psychological,
national and other features. In this connection, Hypothesis 2 of the concept is that the
basic models of the e-learning space should be based on the recommendations of
andragogy in the interpretation of M. Sh. Knowles [9]: personal self-realization
throughout a man’s life on the basis of continuous and adaptive learning. In this case,
the main function of the e-learning space is to assist the student in identifying,
systematizing, formalizing personal experience, adjusting and replenishing his
knowledge, mostly practical. Computer support for solving these pedagogical tasks is
provided using an adaptive strategy for building and operating e-learning space. On the
one hand, it seeks to adapt the e-learning space to the individual characteristics of
students. On the other hand, this support should take into account scientific,
technological e and cultural changes and challenges in the environment that requires
flexibility, giving it qualities of variability, openness, focus on the learner's needs.

Building e-learning space requires removal or deactivation of outdated experience
and individual mental models that conflict with new goals, skills and demands. The use
of special techniques and methods of learning, memorizing material, formation of
competencies is also mandatory. As many authors [9, 10, 11] note, adult learners
perceive and assimilate competences based on the same educational material in
different ways. This leads to the need to build various control mechanisms of mastering
the material under study as part of e-learning space, differentiated according to the
types of education. In business education, course material is centered around typical

work needs and focused on real-world tasks in a real context. Adult learners’
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educational needs are most strongly associated with the need to solve practical,
production problems as well as that of personal and professional development.

Provision 5

The informal aspect of learning in the created e-learning space is proposed to be
implemented on the basis of the acmeological pedagogical paradigm. The main
difference between informal, formal and non-formal education is in the fact that the
process of acquiring knowledge does not take place in educational institutions. It
occurs in other social institutions by trial and error, through spontaneous self-education,
mutual learning in the course of joint work, obtaining information from the Internet,
working under the guidance of an experienced specialist or a coach.

Provision 6

When building information space and pedagogical e-learning scenarios, it is
necessary to take into account cross-cultural peculiarities of perception and mastering
of the material. This should include cross-cultural differences in perception (for
example, perception of color and faces), individual memory (the content of memory
and the mechanisms of its functioning). The main questions can be formulated as
follows: do people from different cultures think in the same way or do they think
differently and have different intellectual abilities depending on the characteristics of
a particular language and particular intellection of its speakers? When building e-
learning space, you can use G.Hofstede’s instrumental concept.

For input testing https://www.hofstede-insights.com/country-comparison can

be used to identify the features of information perception by representatives of different
countries. Thus, the didactic interface should allow the user to choose the most
appropriate channel for the delivery of educational content (visual, audio, or a

combination of them), and may also include mental maps as an element.
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Provision 7

Templates of information-cognitive maps (ICC) are collected in a single
repository. The information worker - the manager, technologist, designer, marketing
specialist, etc. — works with them. The purpose of ICC constructing is to create a
database of ICC templates for the most important and frequently performed work. The
ICC templates are a mental representation of the work structure, supporting the process
of its performance by the employees of the enterprise.

Provision 8
E-learning subject matter has a different degree of utility per unit of informational mes-

sage and, therefore, has the following sequence of increasing utility as semantic com-
pression (Fig. 1).

The authors propose to build a knowledge domain model as a multilayered
network structure, based on the conceptualization principle. This principle involves
abstraction of minor details of the objects’ properties and development of the
mathematical characteristics allowing you to move from a family of objects to a single
meta-object - concept. The models are defined as structures on the sets of elements in
the system and environment. The structures reflect three types of relationships: causal;
non-cause (correlation); quasi-causal. Quasi-causal or functional bonds in turn are
subdivided into limiting, determining and compositional ones. Uncoupled connections
are represented by subclasses: correlations and connections reflecting the rate of

change.
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Building of the Result of
*DATA (as structure «KNOWLWDGE education process
result of event (understanding of
conpleting) *INFORMATION data's structure) *WISDOM
(understanding if (understanding of
relationships in the data's organization
. datas) ; principles )
Setting of the Revealing of
relationships principles

Figure 1. Process of semantic compression
Source: [12].

Let us further consider the methodological approach proposed by the authors to
implement semantic compression procedures in the information e-learning space. Each
object of the network structure in the chain "data - information - knowledge - wisdom™
IS represented as a concept associated with other concepts in one of the following rela-
tionships: R;,i=1,6 : Ry — structuring relationship (“enter...”, “belong to...”); R, — cau-
sality; Rs— quasi-causative limiting relation; R4 — quasi-causative determining relation;
Rs — correlation; - Rg — quasi-causative determining multi-parameter ratio. The second
layer of the structure consists of list structures that characterize the parameters of the
concept, expressed as indicators reflecting the elements of competencies. List struc-
tures are represented as a predicate model of the type Qa(z1..7m), Where g, predicate
“contains” j term, reflecting the value of the j-th indicator. The qualitative nature of
the relationship between terms of different concepts is represented by the relations be-
tween indicators %y =¢(z") where 7% is the j-th term of the k-th concept; " — i -th
predicate term in n-th concept. The nodes of S, network model in the subject domain
will be characterized by the state of the node’s certainty, i.e. as far as the node: is ready

to participate in the procedure of forming the corresponding element of competence; is
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adequate to educators’ ideas about the relationships and state of the subject area’s con-
cepts.

One of the two neighboring interacting structures can predetermine the properties
and configuration. Such a leading structure can be called a parent structure, and a slave
one - a supporting structure. Then, in a general case, the problem of qualitative analysis
of semantic compression of educational material is reduced to an assessment of possi-
ble use of the supporting structure with changes in the generating structure. Here, for
example, "information" is the generating structure for providing the "knowledge" struc-
ture.

Tasks of a qualitative analysis of structures, involving the assessment of their sta-
bility, sensitivity and flexibility play the leading role in the structural modeling of pro-
cedures for semantic compression of educational information. Generation and analysis
of structures’ stability and sensitivity is carried out using recognition methods (cluster
analysis). Let us consider one of possible substructures that make up the structure. To
be more definite, let’s consider the structure of the educational subject of strategic
management. The environment external to it (in terms of the model of Fig. 1 - “data”)
includes a multitude of product consumers, characterized by the following integrated
parameters: territory, demand, consumer preference factors, technology satisfying this
demand, and other substructures. Over time, this external environment undergoes cer-
tain changes. Let it be described in the information e-learning space at every moment
of time t by some vector of parameters & from the space of the external environment’s
possible conditions =. Having fixed some moment of time t0, than follow the change
of & vector during the time interval, [to, t1]. During At=t;—t, time in the space of possi-
ble states of the external environment = , the trajectory of the external environment
consisting of sets &, te[t0, t1] will be formed. The time interval is denoted [to, t;] =7
If the laws of changes in the external environment are known and it is possible to un-

ambiguously determine its behavior on the interval T, then in all further considerations

© VYkpaiHChbKa 1H)KEHEpPHO-TIeJJaroriyHa akajaemis
© T'O «I1lxona aganTUBHOTO yYIPABIIHHS COIIAJIBHO-TIEIArOTTYHUMHU CUCTEMaAMUY)
© Tetyana Lepeyko, Oleksandr Pushkar, Robert Karaszewsky.



Enextponne HaykoBe (haxoBe BUIAHHS «AIalITUBHE YNPABIIHHSI: TEOPis 1 IPaKTHKa»
Cepis «Ilenarorika» Bunyck 16 (31), 2023

one can use the concept of “trajectory of data change on the subject area of the disci-

pline”. The predicted set of states of the environment is determined by the necessary
degree of forecast fulfillment probability and depends on the initial state of the
knowledge system on the subject area.

Let’s consider one of the generating structures (for example, SliI). As a result of
the subject area development in the time interval [to, t;] = T, the structure of the SllI
undergoes changes. If the trajectory of the knowledge subject area development is set,
then it is possible to unambiguously determine the behavior of the SllI structure on
interval T and, as a result - existence of trajectory G in structure Sl1. The multitude of
all structures SIlII is the variety of S T, structures, which correspond to the trajectory
G on the interval T. The variety S Ty is characterized by volume Vs, the value of
which depends on the degree of SlII variability. For the supporting structure, similar
characteristics are introduced - S T, variety and Vs;; volume. The meaning of Vg, vol-
ume is that it reflects the degree of diversity of the supporting SlI structures, which
must be built to achieve SII compliance with the SIII generating structure at each time
interval T. Since there is a reflection ¢, that allows you to synthesize the structure SlI

on the current state of the generating structure, you can write:

¢2(Sﬁ| )= SE ) (1)

Let’s call the set of predicted states of the external environment on the interval T
the multitude of the external environment Z7. Volume VE of this multitude will be
determined by the variability of external environment, the parameters describing it, and
the accuracy of the forecast. The value V=  will be used further to build the concepts
of stability and sensitivity. The specific form of this quantity depends on the structure
under consideration and its external environment and needs further specification.

Let Sn be the space of all possible structures of one purpose (for example, all

possible production structures). We assume that the structure under consideration
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should correspond to the state of the external environment. Then, some structure St
from Sn will correspond to each point & of the trajectory of the environment in space
= . The combination of these structures is the trajectory of the structure during the
period of time T. The predicted set of states of the environment is defined as the variety
of structures ST , the set of all structures St, corresponding to the variety points of
external environment. Thus, if & is a reflection allowing structure S to be constructed

from the current state of the external environment & :

aiE—>S, a(Er) =5 (2)

Where :Si — Si displays acts as a (=T), transforming one of the substructures

into another. Displays fr have analytical or statistical expression or they are methods

and algorithms for a structure construction.

Provision 9

Let’sdefine the e-learning content module as a unit of information resource. By
e-learning content metadata can be understanded as the totality of content modules of
an appropriate quantity, quality and type of media (electronic, in the form of staff’s
knowledge, etc.) ensuring proper execution of the corresponding pedagogical scenario.

Formation of content modules metadata is carried out according to one of the
three schemes: 1) Functions — Tasks — Informational work — Content modules; 2)
Business processes — Informational work — Content modules; 3) Employees —
Informational work — Content modules. In this regard, the choice of the method to
generate the content metadata is determined by the specific business situation, which
requires execution of the corresponding pedagogical scenario or the nature of business

processes for which a specific set of competencies should be formed.
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Provision 10

The content of the information educational space should be formed on the
preferential use of a set of basic models.

The idea of base models in the study of systems was expressed in the work [13],
where the decomposition object should be compared with each element of the base
model. At the same time, the base model can display the object under study. For the
content of the e-learning space it is proposed to use a variety of basic foundation models,
to be learned by the students before they start working with the required content of the
studied disciplines. These basic models should become tools for learning and
developing their competencies. It is proposed that a variety of basic models should
include: Models "What is?" And "How should it be?": Concept models: dynamic
scenarios; clusters of objects; task: Models of self-organization; nonlinear models;
models of nonlinear worlds; models of the holographic universe; holistic patterns;
Visual models of the process, phenomenon, object; Basic decision-making models (in
a deterministic, uncertain and probabilistic environment). There is an example of using
the cluster model to build the content of the information educational space on the
specialty business education.

Hypothesis 3: Effectiveness of pedagogical instruments for informational-
learning process constructing is in direct relationship to the adequacy of perception of
these instruments for the learner.

In order to test hypothesis, the method of personal questionnaire was applied.
Questionnaire was made in Simon Kuznets Kharkiv National University of Economic
(Ukraine), the respondents was full time and part-time students of BA program. Results
of the questionnaire have allowed to group learners according to such characteristics
as: age, gender, year of study, type of settlement and previous education. As an example

in the Table 3 distribution of learners according to the age is given.
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Distribution of responds according to the age

Table 3.

Age Amount of responds Share out of responds‘total amount
18-23 237 39,50%

24 - 30 72 12,00%

30-45 218 36,33%

45 and more 73 12,17%

Total 600 100,00%

Source: developed by the authors

Based on this distribution recommendation on choice of instrument according

generation theory and different philological characteristic of each generation

representatives ([14, 15]) can be developed.

In order to test the third hypothesis factor analysis was applied. Statistical method

of analysing dependency between the evaluation of the instruments’ effectiveness and

adequacy of these instruments among all responders has shown correlation coefficient

equal to 0,89. Such number is providing evidence for direct dependency between the

appearing frequency and effectiveness of the instrument. Distribution of responders

according their characteristics has allowed forming clusters of learners, main of which

are presented in Table 4 and Figure 2.

Table 4.

Main learner clusters

Number Tvpe of | Previous Respondents
Cluster Age Gender of study yp .

R settlement | education

years Number Share
A 18-23 Female none City School 125 20,83%
B 18-23 Male 1 City School 107 17,83%

College
C 24 -30 Female 2 City College 83 13,83%
D 30-45 Male 3 City University 61 10,17%
E 30-45 Female 2 City College 55 9,17%
F 45 and more | Female 4 U_rban University 52 8,67%
Village

Total 483 80,50%

Source: developed by the authors
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iage more
(a) (b)

Figure 2. Learning cluster’s examples: (a) Description of what is contained in

the first panel; (b) Description of what is contained in the second panel.

Source: developed by the authors

Thereby, as it is presented in Table 4, there are 6 main consumer clusters, which
are forming more than 80% of total responds. Summarizing, we can propose the
instruments that effecting for each learning clusters — Table 5.

As it is shown in Table 5, evaluation of the effectiveness of the instruments
managing learner behaviour in information learning space differs among learner

clusters. So, we have shown evidence of Hypothesis 3.

Table 5.
Most effective instrument for each consumer cluster
Cluster | Instrument Share of “very effective” respond for the instrument
A Virtual reality, artificial intellect system 45,60%
B Virtual reality, artificial intellect system 47,66%
C DXP, virtual reality, "micro-learning platforms" | 44,58%
D DXP, "micro-learning platforms" 34,43%
E DXP, "micro-learning platforms" 36,36%
F open online courses platforms (MOQOC), "micro- 50.12%

learning platforms"
Source: developed by the authors
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Provision 11

Formation of content management is based on the content structure model of e-
learning. The e-learning content structure model is presented in the form of an
information cognitive map.

Based on the fact that the content of the pedagogical scenario from the point of
view of the used e-learning content in most cases is a weakly structured task, according
to the author, the method of cognitive maps can be an effective way to build an e-
learning content model. The e-learning content structure model (in the form of ICC
information-cognitive card) has the following form (Fig. 3):

Competences, obtained as a result of education, are determined by a set of
contents of various types and degrees of processing, separated from all e-learning
contents, in order to achieve the goals of a specific pedagogical scenario. An
information-cognitive map shows all the information necessary to perform a specific
pedagogical scenario.

The required content is selected by keywords in human-machine search systems

using both internal information resources and those that are publicly available.

Types of IR >

Network Study Teachers” | Information | E-learning

. information materials | information | from organisation

g resource Cn IR1 IR2 environment | IR4

§ IR3

S Principle Cl1 C12 C13 Cl4

‘: Knowledge c21 C22 c23 C24

& Information C31 C32 C33 C34
Data C41 C42 C43 C44

Figure 3. Model of e-learning content cognitive cart, Cij — set of key words for

searching engine (Result of different resource information IRnn)
Source: [16].
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Conclusions. The current state of the economy of culture, human development
Is the cause of changes in paradigms in all spheres of life, which leads to
transformations in the educational paradigm using e-learning technologies. The article
formulates the conceptual provisions for constructing the educational space of e-
learning, based on the process-competence approach and semantic compression of
information.

At the same time, current research has several limitations that could be covered
in future researches: learner behaviour of investigated respondents clusters together
with these clusters themselves may significantly differ between countries and cultures
or even regions, while current research was collecting responds only in one
geographical area (one university and one program). Formed in current research learner
clusters should be verified for another subject area and different countries. Finally,
future research should investigate the perception and application of studied instruments
managing learner behaviour among the teachers and administrators of learning process.

Further research in this area is to differentiate the e-learning space, taking into

account cross-cultural differences and generational characteristics of the students.
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MNPOUHECHO-KOMIIETEHTHICHA OPI'AHI3ANLIA EJIEKTPOHHOI'O
HABYAHHSA: IPUKJIAJ BIBHEC-OCBITHU

AHoTaNisi. AKTyaJbHICTB Tpo0OJIeMu. 3MiHA XapaKTepy AiSUTbHOCTI PAIliBHUKIB
Ha IMANPUEMCTBAX, IT0sSBa HOBUX TEHJICHIIN y HAaBUYaHH1 O3 BIJIPUBY BiJ BUPOOHUIITBA,
BUX1J] HAa PUHOK HOBHUX 3acCOOIB €JIEKTPOHHOI'O HABYAHHS BHUMAralOTh MEPETIIsiTy
KOHIENTYalbHUX TOJIO)KEHb CTBOPEHHS CHUCTEM €JIEKTPOHHOTO HaBYaHHS Ha
pobouoMy Miclii.

Mera crarTi nojisrae y ooOrpyHTYBaHHI HOBOI KOHIUEIIII CTBOPEHHS CHCTEM
€JIEKTPOHHOTO HAaBYaHHS Ha MPUKJIaAl O13HEC-aAMIHICTPYBaHHS.

JUist AOCATHEHHA METH JOCHIUKEHHS OyJid BUKOPHUCTaH1 3arajJbHOHAYKOBI
METOJIM aHalli3y, CHHTE3Yy Ta y3arajdbHEHHS, METOJl CEMAaHTHYHOI KOMIIPECii, METOIU
dbopmamizailii, CTpyKTypHOTO MOJICTIOBAaHHS, METOJIM PO3Mi3HaBaHHS (KJIACTepHUM
aHaii3), METOJl CTPYKTYpPyBaHHS HAaBYAJILHOTO Marepiaiy 3a JIOTIYHOKI MOJEIUIIO
«pe3ynbTaT — IISUIBHICTh — 3aco0u. OriHKa e()EeKTHUBHOCTI MeJaroriyHux 3acoOiB
MIPOBOIMIIACH HA OCHOBI METO/1B OCOOMCTICHOTO aHKETYBaHHS Ta (PaKTOPHOTO aHAI3y.

OcCHOBHI pe3yJibTaTH. 3alpoloOHOBAHO W OOIPYHTOBAHO MPHUHIIMIIOBO HOBUH
MiIXiA 0 OpraHizailii eJeKTPOHHOTO HaBYaJIbHOTO MPOCTOPY, 3aCHOBaHWM Ha
aBTOPCHKIN KoHIIemii. BctanoBieHo, 1o icHye meBHa audepeHiianiss TeXHOIOTIN
dbopmansHoi, HepopManbHOi Ta i1H(OpPMaIbHOI OCBITH. JlMAaKTU4YHI CIleHapii Ta
1HAMBITyaJIbHI TPAEKTOPIi HABYAHHS 0Aa3yIOThCA HA aHIPAroriyHii Ta akKMeOoJOTIYHIN
napaaurmax. {ns nodyoBu iHGOPMAaLIHOTO MPOCTOPY Ta €IEKTPOHHOTO HaBUYAHHS
3aMpoOMOHOBAHO  CIIGHApii BpaxyBaHHS KPOCKYJBTYPHHUX  OCOOJHMBOCTEH  Ta
BIJIMIHHOCTEH y CHOPUMHSATTI MiJ Yac 3aCBOEHHS Marepiainy. Monenb mpeaMeTHOi
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oOnacTti 3HaHb MOOyAOBaHA SIK OaraTopiBHEBa MEpekeBa CTPYKTypa, 3aCHOBaHa Ha
IPUHLIKII KOHIENTyani3allli, sika nepeadadae abctparyBaHHs BiJ HE3HAUHUX JieTalen
BJIACTUBOCTEH 00’ €KTIB 10 €IMHOTO META00 €KTa — KOHIICTITY .

Pe3synbpTat mocmikeHHs MOKYTh OyTH 3aCTOCOBaH1 Ha MPAKTHUIl MeJaroraMu
IIIIXOM  BpaxyBaHHS IIOJIOKCHb KOHIICMIi B TIPOIECI CTBOPCHHS CHUCTEM
eJIEKTPOHHOTO HaBUAHHSL.

KuarouoBi cjoBa: mpocTip €IeKTpOHHOIO HaBYaHHS, CEMaHTHYHAa MOJCIb
CTHCHEHHS 1H(popMarlii, eeKTUBHICTh €JIEKTPOHHUX TeIaroT1YHUX 3acO01B.
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