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Summary. The work is devoted to solving the problem of the lack of a qualitative electronic training
course on Chinese Image Medicine and analysis of the main tasks related to the sphere of knowledge management:
content preparation, its adaptation and personalization, use in ontooriented E-learning. The key tasks that will
decide on the creation of the system of electronic learning of Chinese Image Medicine are highlighted; the
expediency of the use of ontology for systematization of the content of the system of electronic learning of CIM is
substantiated and the ontological model of CIM is proposed; the stages of the development of the E-learning
course CIM and the advantages of LMS are analyzed.
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Statement of the problem. In modern medical practice, there is an active penetration
and synthesis of Western medicine and folk (traditional) medicine of the world, particularly,
the methods of disease prevention and rehabilitation on the basis of Chinese image medicine
(CIM) having an ancient origin and being a kind of traditional Chinese medicine, are becoming
popular. In this context, as well as in accordance with the strategy of WHO [1] and the CIM
research program [2], there is the need for an adequate scientific interpretation of the theory
and practice of CIM, and the development of intellectualized information systems for
professional activities, training CIM-specialists and carrying out comprehensive CIM scientific
research as the promising component of so-called integrative medicine.

Analisys of the available research results. According to the program of CIM
scientific research [2], the actual scientific and applied problem is the creation of the integrated
ontooriented informational and analytical environment for scientific research, professional
healing activities and electronic learning of CIM. The first steps in solving this task were carried
out in [3], where general requirements were formulated and generalized architecture of the
components of this environment was developed. The following components are defined: the
information system of professional healing activity «Image-therapist», the knowledge base of
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CIM, the expert system for the acceptance of diagnostic and therapeutic decisions, the
information system of electronic learning CIM (SEL CIM), the information system of CIM
scientific research. In [4], plurality of parts, sections, and conceptual projections of the
conceptual model of Chinese image medicine were identified, which should be reflected in the
knowledge base of the information-analytical environment of scientific research, professional
healing and electronic learning of CIM. The development of modern information technology
allows us to bring the educational process of CIM-specialists training on a new technological
level. The papers [3-6] substantiated the importance and prospects of the creation of SEL CIM;
it is suggested to develop SEL CIM with the use of domain ontology and using the modern
educational management system (LMS — Learning Management System). LMS is required as
a basis for the development, management and distribution of online training materials in the
field of CIM and sharing them among the users. This approach is fully justified and is promising
for CIM, as there are currently no effective ways to provide training material for relevant CIM
audience. Since there are currently no research and design-technological decisions regarding
the architecture and development stages of SEL CIM, this also defined the purpose of this
article.

The objective of the paper is to develop the methodology for the creation and
architecture of ontooriented SEL CIM with the use of modern learning management system
(LMS).

Statement of the task. To achieve the set objective, it is necessary to isolate and
analyze the stages of development of ontooriented educational systems; to explore the
advantages of using ontologies for content preparation SEL CIM; to design the personalized
prototype of SEL CIM using the modern educational management system.

The results of the investigations. Online learning is becoming more and more popular
because of its flexibility, accessibility, interactivity and extensibility. The European
Commission defines E-learning as «the use of new multimedia and Internet technologies to
improve the quality of learning through improved access to resources and services, as well as
remote knowledge exchange and collaboration.» The main tasks to be solved by creating SEL
CIM can be specified as follows:

— expansion of the information base in the sphere of CIM through the reverse conversion
of documents (transfer to electronic form), with the current classification and ranking of audio,
video and other multimedia information;

— providing users with analytical tool for effective academic and research work;

— development of flexible commercial policy in planning of the work with these
information resources;

— providing multilingual support;

— search and retrieval of information by semantic or indirect features;

— consolidation and integration of all information CIM-community is interested and which
really exists and to which access is possible (intranets and the Internet);

— creation of a single information space to provide effective educational, scientific,
methodological and analytical work of all groups of users, dissemination of information search
results (knowledge exchange) between users;

— automatic distribution of unstructured information on hierarchical ontologies and
taxonomies developed in advance on the basis of the acquired knowledge and life experience;

— realization of all the advantages of e-learning: freedom and flexibility (the opportunity
to learn from different places and at any convenient time), individuality (independent choice of
learning time, choice of sections for review, creation of own training schedule), access to
materials for people with disabilities, training of larger number of people of different age
groups, the simple formation of virtual communities.
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As a key stage in the design and implementation of the scientific and conceptual basis
of integrating medicine, and particularly, in the formation of the scientific paradigm of CIM,
we consider the construction of its ontology apparatus. In general, computer ontologies de facto
became a privileged means both for the presentation of poorly formalized medical knowledge
and the basis of modern technologies for the development of educational systems. The
development of the qualitative CIM ontology will form the basis for supporting both of these
aspects as well as for developing scientific theory with the properties of integrity
(completeness), the absence of logical contradictions, scientific interoperability, clarity and
uniqueness of its elements and structure. Also, such ontology has a significant potential in
developing e-learning systems with reusable components.

Taking into account CIM complexity its «knowledge» should be carried out
systematically, from the perspective of the regularities of system integrity and the interaction
of its constituent parts. The system knowledge in this subject area derives from the multilevel
hierarchical organization, where all concepts, processes, and phenomena can be regarded as a
set of smaller subsets (signs, details), and alternatively, any notion can be regarded as elements
of higher classes of generalizations. After the knowledge is extracted from the experts, the
interpretational (conceptual) model of CIM will be constructed on their basis. This model will
build the basis for the formation of electronic learning system content, as well as CIM ontology.

Let us characterize the sectional structure of the general CIM theory, which we obtain
from the conceptual CIM model. The section «Theory and technology of learning, development
of the COM-specialist» will be used as content of the e-learning system
(Table 1) [6].

Table 1

The structure of the theory of CIM

SECTIONS OF

THEORY DESCRIPTION OF SECTION CONTENT

Describes the basic concepts and ideas of CIM and serves as

Basic CIM theory practical-philosophical foundation for the rest of CIM sections

Describes basic concepts of health and diseases in CIM; diagnostic

The theory of health
and diseases in COM

standards of health and diseases for their evaluation by various
methods of CIM diagnosis; classification and definition of diseases
types in CIM

The theory and
technology of
diagnostics in CIM

Describes and formalizes theoretical foundations, methods and
means of obtaining diagnostic medical information by CIM methods,
as well as methods for its interpretation.

Theory and
technology of therapy
in CIM

Describes and formalizes theoretical foundations, methods and
means of conducting therapeutic procedures in CIM, as well as their
interrelations with the corresponding diagnostic information.

The theory and
technology of CIM-
specialist training and
development

Describes educational theoretically and practically oriented content,
as well as technologies for its implementation into the educational
process for the training and improvement of CIM-specialists
qualification

In order to allow the constructed ontology to perform further automated processing of
the semantics isolated informational units, the basic concepts of the subject area should be
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presented in the format accessible for automated processing in the form of classes hierarchy
and relations between them transforming into learning objects in SEL CIM. These relationships
structure the conceptual basis of CIM domain allowing them to interact with topics and
educational objects. Such ontology will formalize the conceptual model and automatically carry
out semantic operations, since the concepts and axioms that describe them have rigid
invariance. Rules, statements, metadata for educational objects and the creation of simple
justification mechanisms are provided in the OWL language.

Formation of ontology as a system of knowledge oriented to support the educational
process, it is reasonable to begin with the construction of thesaurus — an ordered set of basic
terms, CIM concepts which will be the basic terminology dictionary, and its characteristic
semantic relationships between concepts, and then follow the iterative process presented
in Fig. 1.

Sections of the developed CIM ontology are presented in papers [4 —6]. The
developed ontological approach is a powerful simulator: ontology uses metadata for course
curriculum to create the semantic network and the network of educational objects. The content
of the ontologically managed e-learning platform is used to develop educational material for
specific learning purposes, target groups and specific contexts and areas of knowledge on the
one hand, and on the other hand, it is possible to use only a few specific elements of the
educational object in a particular training project, to reuse the same training project in different
contexts with different learning objects; and adapt the content of the same learning object to the
particular user.

For the training course instructor the computer ontology will facilitate the process of
developing this course, the listener will improve the perception of the material and the
relationship of subject knowledge. At present, the electronic textbook has evolved as an
appropriate e-learning interface with tools and services available through the platform and
external connections. This gives him the opportunity to distribute on mobile
devices (M-learning) and personal digital assistants (PDAs). Although at present there are some
problems that require solutions (for example, the inconvenience of reading from the screen,
limiting licensing), significant advantages (such as flexibility, accessibility, interactivity and
extensibility) contribute to the rapid spread of e-learning.
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Figure 1. Iterative process of developing an Figure 2. Stages of the development of the
ontological model of COM electronic course
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The process of developing CIM e-learning course should be carried out according to
the traditional algorithm presented in Fig. 2.

Analysis. This is the first stage of development, in which you should analyze the
training content, training goals, target audience profile and interface analysis and form the CIM
domain ontology, described above. On the basis of content analysis, the educational strategy is
formed determining the best way to present information.

Designing. This stage can be divided into several steps. First, you need to capture the
requirements and design tasks of the training management team. Here the educational and
multimedia elements that should be included in the training course are determined. The next
step is to develop the prototype — the full-featured version of the course that contains the main
demonstration windows and shows how this course looks and functions in terms of graphical
user interface assessment and user interaction. For the prototype, about 10% of the entire course
is enough, it enables to save financial and time costs, improve the quality of the system being
developed by making the necessary changes at the initial stages of development, rather than in
full scale development. Another step to be taken at this stage is to focus on the effective strategy
for developing the learning process, to determine the format of media content, to check the
compatibility of the course with the distance learning standards. This step will ensure
compatibility of components and the possibility of their multiple use.

Development. At this stage, the content sequence, page layouts, graphical user
interface, interactive features should be provided and multimedia elements should be included
in the course. Now there are a number of tools for fast creation of tutorials with built-in
interaction and templates. This allows you to focus on consistent and comprehensive coverage
of the material, which is the indisputable advantage for the complex CIM sphere.

Evaluation and implementation. At this stage, the quality of the developed course is
tested to ensure correct functionality and content. Also the course may be translated into one or
more languages at this stage if necessary. The course is then hosted on LMS for feedback and
quality updates. The target audience is given a link, user information and passwords for access
to the course.

In general, the distance learning process is performed according to the following
pattern: the course attendant receives access to the training material, processes it, carries out
tests, the server processes responses, generates reports with success analysis. LMS provides the
following advantages:

— provides centralized and automated management of the learning process;

— provides unrestricted access to the course materials, including the audience in different
time zones: as shown by analysis of the potential target audience, such requirement is in
demand,;

— provides operative tracking, progress and listeners results at all checkpoints; in the
opposite case, the feedback availability allows the mentor to rationalize the educational
behavior of the inexperienced listener;

— reduces the cost of training;

— nossoisie allows immediately to modify content of online courses practically in real
time, providing speed and convenience of formation and delivery of information; as well as
scalability (the ability of the system to expand and increase the amount of information
processed);

— provides the opportunity to enrich the curriculum with the experience of interpersonal
interaction through links to social networks or thematic forums;

— mobility support and compliance with all existing standards.

As the result, following the principles presented at each stage, as well as using the LMS
Learning Management System, which is the foundation for building the entire e-learning
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process, the prototype of Zhong Yuan Qigong Electronic Course (one of the components of
non-traditional Chinese medicine) was developed.

Three important principles were also taken into account, which are essential for the
entire CIM e-course:

1). Principle of adult education: adults learn in a different way than children. Mentors of the course
should encourage rather than teach because adults are autonomous and self-regulated, limited in time
through various internal and external factors, and at the same time focused and problem oriented,
although they have different learning styles.

2). Learning style: Someone is more likely to perceive textual information, others are multimedia
or practicing. In e-learning it is necessary to achieve a balance of presentation of heterogeneous data by
carefully integrating text, audio and graphics.

3).Principles of design training are used to facilitate adult learning. Depending on the audience
profile and the content of the course, different educational design models are used, among which the
most popular is the ADDIE model. ADDIE is a traditional model, which includes analysis, design,
development, implementation and evaluation corresponding to the chosen method of developing CIM
course.
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Figure 3. The Architecture of the E-learning System CIM

The electronic training system of Zhong Yuan Qigong has been implemented through
three main modules: theoretical block module, practical block module, testing module. The
architecture of the e-learning system is presented in Fig. 3 and is implemented as web-based
client-server technology data transmission system. Fig. 4 shows the views of the implemented
prototype of e-learning system using the modern educational management system.
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Figure 4. Zhong Yuan Qigong Electronic Learning Window View

Conclusions. The methodology of development and architecture of CIM electronic

learning system with the use of learning management system is offered; quality ontological
management of its content is implemented in this paper. Ontoorientation of such a system solves
the problem of the clarity of the conceptualization of this domain. The developed e-learning
platform will allow the reuse of the same curriculum in different learning contexts, and thus
lower cost, improve quality and increase adaptability.
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METOJOJIOI'ISI PO3POBJEHHS TA APXITEKTYPA
OHTOOPIEHTOBAHOI CUCTEMH EJIJEKTPOHHOT' O HABYAHHS
KHTANUCBKOI OBPA3ZHOI MEJJUIIUHU HA BA3I CUCTEMH
YIPABJIIHHSI HABUAHHSM

Ouaexkcanapa Opoduyk

Teproninbcokutl HayioHAIbHUL MeXHIYHUU YHIgepcumem imeni leana Ilynios,
Tepnoninw, Yrpaina

Pe3ztome. Onupaiouucv Ha 8i0oMi pe3yrbmamu OOCTIONCEHDb | 36AXCAIONU HA CMAH CNPA8 V CYHACHIl
MeOUYHINl npakmuyi ma pO3GUMOK IHMeSPAMUEHOI MeOUYUHY, NPOAHANIZ308AHO HEOOXIOHICMb CMBOPEHHS
cucmemu e1eKmporHHO20 Hag4anus 0 kumaicvkoi oopasznoi meouyunu (CEH KOM). Budineno xnowosi 3aoaui,
AKI GUpTWUMb PO3POOIEHH MAKOI cucmemu, wo 00800UmMb AKMydalbHicme 3a0aui. 30IiCHeHO aHA3 OCHOBHUX
3a80anb, W0 BIOHOCAMbCA 00 chepu YNpAGNiHHA 3HAHHAMU: 6U000Y8anH 3HAaHL 6i0 excnepmie KOM, ix
Gopmanizayis 1l mpancopmy8arHs 8 AKICHUN KOHMeEHM, 1020 a0anmayis ma nepcoHanizayisi, UKOPUCMAHHS 8
e-Hasyanni. Buoxpemneno po3odinu 3acanvnoi meopii KOM ma 00rpynmogano 0oyinbHicmv 3aCMOCY8AHHS
OHMO02II Ol cucmemamuzayii c1aboCmMpyKmypo8aHux 3Hanv 01s Hux. Tax Ax Komn romepHi owmonocii Oe
@axmo cmanu npuginetioganum 3acobom AK 015 NPeOCMAasIeH s HeOOHOSHAYHUX MEOUYHUX 3HAHb, MAK | OCHOB010
CYUACHUX MEXHONI02IT PO3POONEHHS HABYANLHUX CUCEM, MO 3aNPONOHOBAHO IMepamuHUil npoyec po3pooieHHs.
oumoinoeiunoi mooeni KOM, sxa cmane ocHo60i0 enekmpoHHo20 HasyanvHozo Kypcy KOM. Ilpoananizosano
emanu aneopummy po3poOieHHs eneKmpoOHHO20 KYPCY Ha Oa3i cucmemu YNpasniHHs HA8YANIbHOIO OIANbHICIIO i3
OOMPUMAHHAM CYMMEBUX NPUHYUNIE HABUAHHS OopoCauX. Busnaueno nepesaeu, sxi 3abesnewye LMS ons cayxauie
kypcy KOM. Pospobneno apximexmypy onmoopicumoganoi CEH KOM i3 sukopucmannam cyuacnoi LMS, 6 skii
BUOKPEMACHO OCHOBHI MOOYII Ma ix 63aemooiio. JJompumylouucs U3HAYeHUX NPUHYUNIE MA GUMO2, PO3POO.IEHO
NePCOHANI308aAHUIL NPOMOMUN CUCMEMU eLeKMPOHHO20 HABYAHHA O OOHIC 31 CKNA008UX HempaouyitiHoi
kumaticokoi meouyunu (Yocyn FOanv yueymn). Ilpononosanuii nioxio mosce 6ymu 3acmoco8anuti i 00 iHUUX
CKNIAO0BUX 3HAHbL HeMPAOUYItiHOI KUMAUCbKol MeOuyuHuy, AKI npemeHOyIonms HA HAYKOSe GUSHAHHS CGIMOBOI0
CRIILHOMOIO 8 CKIA0I IHMe2PpamuHoi MeOUYUHU Ma 0OCMYN 00 AKUX HA OGHULL YAC He € 3a2AlbHOOOCHYNHUM.

Kniouosi cnoea: ommonocis, onmonoziune MoOeNOGANHA, CUCMEMA eeKMPOHHO20 HAGUANHS,
inmezposane inghopmayivno-ananimuyne cepedoguwye, LMS.
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