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INTEGRATING SEMANTIC SEARCH IN E-LEARNING TECHNOLOGIES:
THE ELSE SYSTEM

Abstract. The integration of semantic web methodologies and e-learning technologies is a
challenge that has attracted a lot of attention for a decade. Given this, the purpose of this paper is
the definition of a new e-learning semantic web methodology for the development of courses for
health professionals in both distance and residential learning modes. ELSE is an ontology-based
system which allows the construction of customized e-learning courses according to the needs and
learning preferences of the user. It integrates semantic search methodologies and e-learning
technologies. The underlying methodology relies on a reference domain ontology and teaching
multimedial interactive modules, referred to as Reusable Learning Objects (RLOs), which are
annotated according to the concepts of the ontology. The user can specify his/her training needs by
selecting a set of concepts from the ontology, and the SemSim semantic search engine allows the
identification of the set of RLOs that satisfy the user request at best, in efficient way. SemSim is a
semantic similarity method which has been extensively experimented with and shows a higher
correlation with human judgment with respect to the most relevant similarity methods defined in
the literature. The set of RLOs is successively reorganized according to the learning preferences of
the user. ELSE has been developed within a project of the CME (Continuing Medical Education)
program - ECM for Italian participants - whose goal is the introduction of new methodologies and
tools to keep updated health professionals and, in particular, medical specialists, in order to ensure
effectiveness, safety, and efficiency of the national health service.

ELSE has been tested and validated in the domain of osteoporosis, and the overall judgment about
the system is very positive, both in terms of usability and effectiveness of customization. The
system has been developed in cooperation with the ECM provider SPES S.c.p.A., accredited by
the Italian Ministry of Health.

Keywords: E-learning; learning profile; reusable learning object; semantic search; domain
ontology; semantic annotation.

1. INTRODUCTION

CME (Continuing Medical Education - ECM for Italian participants) is the process by
which health professionals keep updated to meet the needs of patients, the health service, and
their own professional development [1]. The goal of this paper is the presentation of ELSE
(E-Learning for the Semantic ECM), which is an ontology-based system integrating semantic
search methodologies and e-learning technologies [2] [3]. It aims at improving the access and
the retrieval of resources in Learning Management System (LMS) repositories, in order to
create customized e-learning courses. It has been developed within a project whose goal is the
introduction of new methodologies and tools to keep health professionals updated within the
ECM program. The goal of the ECM program is the updating of health professionals and, in
particular, medical specialists, in order to ensure effectiveness, safety, and efficiency of the
national health service (Italian Legislative Decree 229/99). The participation of the health
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professionals in the ECM program is measured according to credits. Thanks to the
cooperation with the ECM provider SPES S.c.p.A. [4], which is accredited by the Italian
Ministry of Health to develop courses for health professionals in both distance and residential
learning modes, ELSE proposes a new e-learning semantic methodology for the acquisition of
ECM credits. It allows the creation of customized semantic ECM e-learning courses by
relying on the learning platform MOODLE [5].

The courses are customized because they are created according to the user needs and the
specification of his/her learning preferences (learning profile). The approach proposed in
ELSE is ontology-based, i.e., it relies on a reference ontology which is a shared
conceptualization of the domain of interest [6, 7]. The training material is selected by the
domain experts and organized according to digital teaching multimedial and interactive
modules referred to as Reusable Learning Objects (RLOs). The RLOs are then annotated
according to the concepts of the ontology, in order to be searched and retrieved. The user can
specify his/her training needs by selecting a set of concepts from the ontology, and the
SemSim semantic search method [8, 9] allows the selection of the RLOs that satisfy the user
request at best, in efficient way. SemSim is a semantic similarity method which has been
extensively experimented with, and has shown a higher correlation with human judgment
with respect to the most representative similarity search methods defined in the literature [9,
10]. According to SemSim, a set of RLOs is selected, which is successively reorganized
according to the learning profile of the user. ELSE can be accessed via the web, by logging
into the ECM-SPES platform [4]. It has been tested in the osteoporosis domain, and the
overall judgment about the system is very positive, both in terms of usability and
effectiveness of customization.

This paper is an updated and revised version of [2], conceived for non-specialist readers due
to the increasing interest of ontology-based approaches in e-learning [11]. After the Related
Work, the ELSE methodology is presented. In particular, first the ontology-based approach is
described and then the RLOs are illustrated. Successively, the learning profile of the user is
addressed, by describing four different profiles that the user can choose. Then, the SemSim
semantic search engine on which the methodology is based, is described. In Section 7, the
architectural aspects and the implementation issues of the system are addressed, and in Section 8
the validation and the experimental results are described. The conclusion and future work follow.

2. RELATED WORK

The benefits and the potential contribution of ontologies to semantic e-learning
solutions have been extensively addressed in [12], where they are considered an essential
component of e-learning systems. Their use and the effectiveness in e-learning applications
have been widely analyzed in the literature [11]. In [13], for instance, the authors state that
”the domain ontology is an inevitable part of advanced learning solutions” as it (i) provides a
backbone for the unification of the granularity of all kinds of learning objects, (ii) facilitates
the interoperability and exchange of learning resources, (iii) allows clearer diagnostics of the
student misunderstandings, and (iv) supports strategies for planning the adaptive behavior of
the system which are domain independent.

In our approach, with respect to the various proposals integrating semantic technology
in e-learning, as for instance [14, 15], the ontology consists of a tree which models the ISA
relationships among the concepts of the application domain [16, 17]. This simple structure of
the ontology is not a weakness of the approach but is a strength because the tree is a
prerequisite in order to efficiently search and retrieve the RLOs according to the semantic
search method SemSim. In fact, as will be shown in the next sections, SemSim has a
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polynomial time complexity and, with respect to the logic programming techniques that are
adopted in the mentioned papers, it is based on the information content approach [18].

3. THE ONTOLOGY-BASED APPROACH

ELSE is based on a domain ontology which allows the definition of the concepts, and
their relationships, within the reference domain. The ontology building process is performed
according to the UPON methodology, which is based on OPAL [19]. UPON, with the
involvement of domain experts, allows the construction of a domain ontology starting from
documentary resources. In the initial phase, tools for the automatic extraction of knowledge
from unstructured documents are used. The ontology is successively constructed, incrementally,
with the help of domain experts, who enrich, refine and validate the extracted knowledge.

In this paper the reference domain is osteoporosis. With regard to the automatic
extraction of knowledge, the AlchemyApi tool has been used [20], which allows the
extraction of the main keywords of content from HTML pages or text pages. Page contents
are analyzed by using statistical algorithms and natural language processing techniques. Once
the knowledge has been extracted, the UPON methodology allows the ontology construction
according to the following five steps:

v’ Lexicon: it is a set of terms (concepts) which are relevant to the domain; in the
osteoporosis domain, they are, for instance, osteoblast, osteoclast, biphosphonate,
bone cell, etc...

v" Glossary: it consists of the concept definitions; for instance: the osteoblast is a cell
that processes the embryonic bone, etc...

v OPAL categories: each concept of the lexicon is classified according to one of the
three conceptual categories according to the OPAL methodology: Actors, i.e.,
entities playing an active role in any process (e.g., doctor, physiotherapist, etc...);
Processes, i.e., entities representing transformations, procedures, and protocols, (e.g.,
bone turnover); Objects, that are passive entities on which both Actors and Processes
operate (e.g., vertebra, femur, etc...)

v Taxonomy: is the set of concepts organized according to a tree, by identifying the
ISA relationships between concepts; for instance, osteoblast ISA bone cell, etc...

Note that in ELSE the ontology building phase is required in the case, for instance, the
teachers realize that, in order to construct a course, the existing ontologies are not adequate, or
sufficiently detailed.

In the osteoporosis domain, the automatic extraction according to AlchemyApi
produced a lexicon of 1838 concepts. This set, once validated and refined by the domain
experts, was reduced to 197 concepts. Successively, the glossary has been constructed by
associating a definition with each of the 197 concepts defined in the lexicon. Each concept of
the lexicon has been further categorized according to OPAL and, finally, 37 Processes and
160 Objects have been identified.

We would like to note that in our experiment Actors have not been considered due to
the nature of the system conceived to create e-learning courses which are, of course, passive
entities on which Processes operate. Furthermore, with regard to the definition of the ISA
hierarchy, 37 further concepts have been introduced corresponding to the missing least upper
bounds of the concepts, i.e., their less general common hyperonyms. In the case of
postmenopausal osteoporosis and senile osteoporosis, for instance, the concept primary
osteoporosis was introduced, which was not present in the ontology. At the end, we have
defined an ontology about osteoporosis containing 234 concepts.
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4. THE REUSABLE LEARNING OBJECTS

As mentioned in the Introduction, the learning material is organized according to
Reusable Learning Objects (RLOs). It has been previously selected by the domain experts,
i.e., teachers, in order to identify the teaching modules of the courses. These are then
digitalized to be elaborated by an e-learning system. Therefore, the RLOs are the digital
representations of the teaching modules that have been identified by the domain experts.

In ELSE an RLO is a multimedial and interactive teaching unit which is associated with
the following data:

v’ type: the type of the material contained in the RLO, which can be: theory (T),

exercise/practice (P), example/case (C), insight (I);

v/ semantic annotation: the set of the concepts selected from the reference ontology

that describe the material contained in the RLO;

v’ learning outcomes: the list of competencies or skills that the professionals are

expected to achieve by learning the material contained in the RLO;

v’ time: the time estimated by the teachers needed for professionals to complete the

RLO.

With regard to the type, the following typologies have been identified: theory (T),
exercise/practice (P), example/case (C), insight (I), according to the vocabulary provided by
the POEM (Pedagogy Oriented Educational Metadata) model [21], and the Share.TEC
model, developed within the European project E-Content Plus Share. TEC [22].

The semantic annotation is fundamental for the search and retrieval of the RLOs that
have to be selected in order to create the courses. It is used by the semantic search engine
SemSim that is illustrated in the following sections. A semantic annotation consists of a set
of ontology concepts that describe the content of the RLO. In ELSE the semantic annotation
is a semi-automatic activity that requires the supervision of the domain expert, who, in this
case, is the teacher of the course. It is obtained in two steps: (i) extraction of the keywords
from the RLO, and (ii) matching the keywords with the concepts of the ontology. In the
ELSE system, the first step is performed according to natural language processing tools, see
for instance [20], whereas the activity concerning the second step consists, in the easiest
cases, in removing blank spaces, typos, upper/lowercase letters, or identifying synonyms
etc.., and in the most difficult cases, in removing the keywords whose meaning does not
match the concepts of the ontology. In the osteoporosis domain, an example of a semantic
annotation of an RLO is: (primary osteoporosis, bone turnover, menopause, spinal fracture).

Organizzazione microscopica @ &

x

Seherna sempificsto dele relazon esstentl tra osteod- B, osteoblestl & celule csteogeniche o o

Fig. 1: A slide of an RLO showing the microscopic organization of bone cells
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Regarding the learning outcomes, we referred to the Tuning Project [23]. The goal of
this project is to develop a common core of learning skills or competencies, for degree
programs in Europe. They are statements about what a student is expected to know at the end
of a learning process (e.g., ethical and legal principles in medical practice, prescription of
drugs, psychological and social aspects of a patient’s illness, etc ...).

The time depends on the complexity of the material contained in the RLO. However, in
ELSE the RLOs have been fragmented in order to be completed in approximately 15-20
minutes. Figure 1 shows one of the slides of an RLO, where the microscopic organization of
bone cells is described in Italian (the English version is under development).

5. THE LEARNING PROFILE

In our approach, the learning profile allows the creation of customized learning courses
taking into account the learning preferences of the user. The learning preferences have been
defined in line with the Felder-Silverman model [24]. This model, selected by the experts of
SPES S.c.p.A. [4], has been accredited by the Italian Ministry of Health. It is considered as
the most appropriate to develop courses for health professionals, in both distance and
residential learning modes. In particular, the following four approaches have been identified:
inductive vs deductive, and sequential vs global. Taking into account the possible
combinations of these approaches, in ELSE the user can choose one among the following four
different profiles:

v" Inductive/Sequential (IS): according to the IS approach, the user prefers to proceed
by induction starting from examples, cases, and experiments in order to obtain principles and
theories. Therefore, the theoretical elements are achieved starting from practical and concrete
cases. The inductive process is performed gradually, as the teaching material is presented,
going from the easiest to the most difficult concepts. Furthermore, in associating the inductive
approach with the sequential one, the user prefers starting from the concrete cases, and
sequentially addressing the related theoretical concepts, in an alternation of examples and the
related theories. In Figure 2, the organization of the teaching material according to the IS
profile is shown, where T, P, C, and I are the types of the RLOs.

o 2 wmp —— _‘\
-« - (- o=
o [ w=p #

................ ,

Fig. 2: Organization of the teaching material according to the IS learning profile

v" Inductive/Global (IG): similar to the IS user, the IG user achieves an understanding
of principles and theories through the study and the analysis of cases, examples and
experiments, sometimes supplemented by insights, as collections of data or images, etc...
However, the specificity of this user is the comprehensive, non-sequential information
because he/she prefers to learn by capturing an overview of the global situation. By
associating the inductive approach with the global one, therefore, the user simultaneously
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addresses examples, cases, exercises, and problems related to different topics, in a non-
sequential mode, in order to successively acquire the related principles and theories through
personalized paths. Similar to the previous case, in Figure 3 the organization of the teaching
material according to the IG profile is shown.

=

Fig. 3: Organization of the teaching material according to the IG learning profile

v" Deductive/Sequential (DS): according to the DS approach, the user prefers to
proceed by inference, starting from a general theory to derive conclusions about specific
cases. Thanks to the sequential approach, the deduction is linear in the sense that, starting
from simpler concepts, complex concepts are then achieved. Therefore, the association of the
deductive approach with the sequential one requires that theoretical elements be sequentially
interspersed from examples, cases and practical experiments, as well as all the material for
completing the course. In Figure 4, a representation of the teaching material organized
according to the DS profile is given.

Ll
[~
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L

Fig. 4: Organization of the teaching material according to the DS learning profile

v" Deductive/Global (DG): similar to the DS user, the DG user analyzes the
information starting from general, theoretical principles in order to achieve specific and
concrete cases. In combining it with the global approach, the information is provided in a
non-sequential way. Therefore, in the association of the deductive approach with the global
one, the user faces at the same time, and in a non-sequential way, different theoretical
elements in order to achieve an overview of the problem, and then tackles exercises, cases,
examples, in order to contextualize the overall framework. Figure 5 shows the organization of
the teaching material according to the DG profile.
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)

Fig. 5: Organization of the teaching material according to the DG learning profile

6. THE SEMANTIC SEARCH APPROACH

After the creation of the learning profile, the user has to specify his/her specific training
needs in order to create the customized course. The user can select a set of concepts from the
reference ontology in order to specify the training needs. This set represents the user request
that has to be matched with the learning material contained in the repository of the ECM-
SPES provider, i.e., the RLOs. The match is performed by the semantic search engine
SemSim [9], on the basis of the semantic annotations of the RLOs and the learning profile of
the user described above. SemSim, in particular, allows the search and the retrieval of the
available RLOs by comparing the user request with the semantic annotations of the RLOs
(which are also sets of concepts) as shown in this section. The retrieved RLOs, which can be
of type T, P, C, and I, are then organized taking into account the learning profile of the user.

SemSim is a semantic similarity search method based on the information content
approach defined by Lin [18], which has been extensively investigated in the literature. It
requires that the taxonomy (ontology) is a weighted ISA hierarchy, i.e., a ISA hierarchy
whose concepts are weighted. Let w(c) be the weight associated with a concept ¢ of the
ontology. On the basis of the standard argumentation of information theory, the information
content of c¢ is defined as -log w(c). We assume that the ontology is a tree, therefore the least
upper bound (lub) of any pair of concepts is defined and provides the maximum information
content shared by the pair of concepts in the taxonomy. Therefore, given two concepts ci, and
¢j of the ontology, their similarity, referred to as consim(ci, cj), is defined as the maximum
information content shared by the concepts divided by the sum of their information contents:

consim(ci,cj) = 2log w(lub(ci,cj)) / (log w(ci)+log w(cj))

The evaluation of the similarity between the user request and the semantic annotation of
an RLO is based on the consim similarity, taking into account that the semantic annotation is
a set of concepts of the ontology as well. The user request and the semantic annotation are
compared by evaluating the consim for each pair of concepts in the sets. However, we are not
interested in all possible pairs because in many cases the comparison is meaningless (e.g.,
contrasting osteoblast vs necrosis factor), therefore SemSim restricts the analysis to the pairs
that exhibit high affinity. The exclusive match philosophy is adopted in particular, where the
elements of each pair of concepts do not participate in any other pair [10]. Assume for
instance that we have a set of boys and a set of girls, all possible sets of marriages are
considered, when polygamy is not allowed. Semantic similarity is computed by making use of
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the Hungarian algorithm, which solves the maximum weighted matching problem in bipartite
graphs in polynomial time.

We have experimented with SemSim in different application domains within European
Projects, and it shows a higher correlation with human judgment with respect to the most
representative proposals defined in the literature [9].

7. THE ELSE SYSTEM

ELSE can be accessed via the web by logging into the ECM-SPES learning platform
[4]. In this section, the architecture and the implementation of the system are presented.

ELSE is a web-based system, with a three-tier architecture: the web interface, the
application server, and the database server. The communication protocol among the levels is
TCP/TP. The ELSE logical architecture is shown in Figure 6. At application level, we have the
following modules: the User Profile Manager, the Semantic Content Searcher, the Course
Designer, the Course Manager, and the Learning Management System (LMS) Adapter, which
are shown below. At persistence level, ELSE contains the repositories about the enriched
User Profiles, the Ontologies, and the Semantic Annotations of the RLOs. The RLOs are
stored in the ECM-SPES platform, which also contains the repository of the data about the
information of the users.

In order to access the ELSE system, users have to be previously registered on the ECM-
SPES platform. The module devoted to the interactions with the ECM-SPES Learning
Management System is the LMS Adapter. Their communication concerns the user
authentication, the acquisition of the data about the user and the related courses, and the
export of the courses. The User Profile Manager interacts with the LMS Adapter for the
acquisition of the user information from the ECM-SPES provider. These data are stored in the
User Profiles repository, where also the user learning preferences and the list of the courses
that have been completed by the user are contained.

] ]
: User :
1 Profile I
: Manager Ir
: Semantic : User Profiles
| Content N
HTTP © | Searcher |
151 | I
— Request & | c ,
-‘@‘ 3 ! e I Ontologies
— = 1 Designer 1
— = 1 1
Web HTML é | |
Client pages : Course : -
i Manager I Semﬂn‘tlc
| I Annotations
1 \_¢_/ 1
| ! — e
: LMS . REST _ s
1 Adapter 1
1 1

ECM-SPES
Provider

Fig. 6: The ELSE Architecture

The Semantic Content Searcher and the Course Designer modules implement the novel
aspects of the approach, although the novelty of the proposal is given by the integration and
the interaction of all the presented modules. The Semantic Content Searcher is, in particular,
the module based on SemSim. On the basis of the semantic annotations, as mentioned before,
it identifies the teaching material (the annotated RLOs) for the construction of the courses. It
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interacts with the Course Designer module, which is devoted to customizing the selected
RLOs according to the user learning preferences. On the basis of the learning profile stored in
the User Profiles repository, the Course Designer module organizes the RLOs selected by the
Semantic Content Searcher and proposes the contents of the courses in a personalized way.

The Course Manager allows the association of the courses with the users, and interacts
with the User Profile Manager for their update. It also interacts with the LMS Adapter for the
generation of the courses on the ECM-SPES platform.

With regard to the implementation, the ECM-SPES platform stores the repositories
containing the user data and the educational resources. The ECM-SPES Learning
Management System is based on MOODLE v2.7 [S5]. MOODLE (Modular Object-Oriented
Dynamic Learning Environment) is a learning platform designed to provide administrators,
educators, and learners with a single secure, robust, and integrated system to create
personalized learning environments. The current version is based on a SOA architecture that
allows MOODLE to communicate with other remote systems. In ELSE, the communication
with the built-in MOODLE web service features is based on the REST (Representational
State Transfer) technology [25]. It attempts to minimize response times and network
communication while at the same time maximizing the independence and scalability of
component implementations. A REST service is platform and language programming
independent, and based on standard communication protocols (HTTP).

The RLOs are compatible with SCORM (Shareable Content Object Reference Model)
[26]. They have been designed and developed with Xerte, an e-learning open source editor,
developed by the University of Nottingham (UK) [27], for the creation of multimedial
interactive, SCORM compliant, learning objects.

ELSE has been developed by using the Google Toolkit (GWT), and the application server
for the system deployment is Apache Tomcat, which supports JavaServer Pages and Servlets.

8. VALIDATION AND EXPERIMENTAL RESULTS

The validation and the experimental results about ELSE are briefly summarized below. In
the experiment, 13 representatives of health professionals were selected, in order to cover
different professional categories: 2 family doctors, 3 nurses, 4 physiotherapists, 1 dietician, 2
laboratory technicians, 1 dental surgeon. They were previously contacted by the project staff in
order to provide all their personal information necessary for the ECM Program. This
information was stored in the MOODLE platform, and used by the ECM-SPES provider to
define the credentials (login and password) for the access to the ELSE system. Before starting
the experimentation, the users received a letter via email containing their credentials and some
brief instructions about the participation in the experiment. In the letter there was also the link to
an online questionnaire developed by the project staff to gather feedbacks about the experiment.
The questionnaire, created with LimeSurvey [28], included two sections aimed at evaluating the
effectiveness of the system about: (A) usability, (B) customization, and a third section, (C),
devoted to an overall judgment about the course, the experiment, and the system. The usability
was related to the instructions, the training material, and the integration of MOODLE with
ELSE. The customization section concerned the usefulness of introducing the learning profile,
and the distinction of the material according to theory, practice, etc. The overall judgment
section, finally, was aimed at the formulation of an assessment about the course, the experiment,
and the system, followed by the possibility of specifying a list of strengths and weaknesses of
the system. The collected data show that the system has been found, in general, clear and
usable. There is also a definitely positive consensus about the need of customization based on
the learning preferences (100% of responses), and about the usefulness of distinguishing among
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the different types of materials, i.e., theory, exercise, etc. The overall judgment about the
experiment and the system was very positive (an average of 4.23 points out of 5).

9. CONCLUSION AND FUTURE WORK

The integration of semantic web methodologies and e-learning technologies is a
challenge that has attracted a lot of attention over the recent decade [29]. In this paper the
ELSE system has been presented, for the construction of ECM e-learning courses. It is
ontology-based and integrates semantic search methodologies and e-learning technologies.
The system has been tested in the domain of osteoporosis, and the overall judgment about it is
very positive both in terms of usability and effectiveness of customization.

Currently, the English release of the prototype is being implemented and a deeper
understanding of the learning outcomes, as defined according to the Tuning Project [23], is
being investigated. In particular, we are expanding the component of the system related to the
list of competencies and skills that the users are expected to achieve at the end of a learning
process, which is an aspect that seems very interesting within the medical context.
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IHTETPYBAHHS CEMAHTUYHOI'O MOIIYKY B EJEKTPOHHI TEXHOJIOI'IT
HABYAHHSA: CUCTEMA ELSE

AnHa ®opmika
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[HCTHTYT ccTeMHOTO aHaNi3y Ta iHQopMamiitaux TexHoorii "AntoHio Pyoepro" (IASI), Hamionanpaa
nmociigaumpka paga (CNR), M. Pum, Itamis
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AHoTanis. [HTErpaIlis ceMaHTUYHUX BEOMETOMOJOTIH 1 TEXHOJIOTIH eNeKTPOHHOTO HAaBYAHHS €
npo0JIeMOoI0, fKa MPUBEPTAE BENMKY yBary HPOTATOM AECSATUIITh. 3 OINIAAY Ha Iie, METOI JaHOI
CTaTTi € BU3HAYCHHS HOBOI CEMAHTUIHOI BEOMETOIOJIOTIT eIEKTPOHHOTO HABUAHHS JJISI PO3POOKH
KypciB SIK TUCTAHIIIHOI, Tak 1 04HOI (opM HaBuaHHsS Jis MenndHux npaniBaukiB. ELSE - 1e
CHUCTeMa, 3acHOBaHa Ha OHTOJIOTIAX, sKa JO3BOJISIE CTBOPIOBATH IHAWBIAyallbHI KypCH
€JICKTPOHHOTO HAaBYaHHS BINIMOBIAHO 10 MmOTpeO® i BmojobOaHb. BoHa o00'emHye metomomorii
CEMaHTHUYHOI'O MOUIYKY 1 TEXHOJOTii eJIeKTPOHHOro HaBuaHHsA. B OCHOBI MeTOmOJIOTi] JICKUTH
€TaJIOHHA OHTOJIOTISl MpPEAMETHOI 00JacTi Ta HaBYAIBHI MYJNBTHUMEAIHHI IHTEPaKTHBHI MOy,
3Bani sk bararopasoBo BukopucroByBani Hasuanpni OOG'ektn (MIYO) (Reusable Learning
Objects (RLOs), siKi aHOTYIOTh BiJIIOBIHO 10 KOHLeNLii oHTojorii. KopucryBay Moxe BkazaTu
cBOi morpeOM B HaBYaHHI, BHOpaBIIM HaOlp MOHATH 3 OHTOJIOTi, ICJS LBLOrO MEXaHi3M
CEMaHTHYHOTO TomyKy SemSim imeHTudikye 3azHaueHi MIYO B Takuii croci6d, mo6 HaiOimbm
e(DeKTUBHO 3aJ0BOJIBHUTH 3amUT. SemSim - ¢ METOJ CEeMaHTHYHOI TOIIOHOCTI, SKUi OyB
BUKOPUCTAHWH Y YHCICHHWX EKCIIEPUMEHTaX. BIiH JeMOHCTpYye OUIBII BHCOKY KOPESIIIO
CYIDKEHb JIFOAWHM IIOJ0 HAaWOUIBII 3HAYYIIMX METOJIB MOJIOHOCTI, BU3SHAYEHUX Y JITEpaTypi.
Ha6ip MIYO mnocniioBHO peopraHi3yeThCs BiAOBIIHO 0 BJIaCHHUX yrmoaoOaHs y HaBdaHHi. ELSE
OyB po3pobnenmii y pamkax mpoekty mporpamu CME (Continuing Medical Education -
BesnepepBha MeanyHa ocBita) - ECM ais iTaniicbKMX Y9aCHUKIB — METOIO SIKOT € BITPOBAJDKEHHS
HOBUX METOJOJIOTIH 1 IHCTpYMEHTIB y cepi MiIBUILEHHS KBaidikauii MeIUUYHUX MPALiBHUKIB 1
(axiBIiB, 110 B MOAAIBIIOMY 3a0€3Me4NTh €PEKTUBHICTh, OE3MEKy 1 YCHILIHICTh HaliOHAIBHOI
CIIy’KOU OXOPOHH 37J0POB'SL.

ELSE 0yna nporecTroBaHa i 3aTBep/PkeHa CTOCOBHO ocTeonopo3y. Cucremi Oyna j1aHa MO3UTHBHA
OLlIHKA SIK 3 TOYKH 30py 3pYYHOCTI BHKOPUCTaHHS, Tak 1 eeKTHBHOCTI HajamrTyBaHb. Cucrema
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ELSE po3pob:ena B criBnpari 3 nocradansHukoM nocityr ECM SPES S.c.p.A., akpenuroBanum
MinicTepcTBOM OXOPOHH 3/10poB'st [Tauii.

KurouoBi cjioBa: elekTpoHHE HaBYAHHS; NpoQidh HaBYaHHS; 0aratopa3oBO BHKOPHUCTOBYBAHUN
HaBYAILHUN 00'€KT; CEMaHTHYHUH MONTYK; OHTOJIOTIS MPEIMETHOI 00JIACTi; CEeMaHTHYHA aHOTAITisI.
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WHerutyt cucreMHoro ananusa U MHGopMannoHHbIX TexHonorui "Anronuo Pyoeptu” (IASI), Hanmonansnbiit
uccnenoBatenbckuii coBet (CNR), r. Pum, Utanus
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AnHoTanus. VHTerpamus CEMaHTHYCCKUX BEO-METOJOJOTHA M TEXHOJIOTHH 3JICKTPOHHOTO
o0yueHHs SIBISCTCS NPOOJEMOI, KOTOpas NpUBICKAeT OONBIIOC BHHUMAHHUC HA HPOTSDKCHUH
JNeCATWJICTANA. YUYHUTBIBash 3TO, MEJbI0 JJAHHOW CTaThU SIBIAETCS OIpPEACIICHHE HOBOU
CEMaHTHYECKOH BeO-METOAOJOTHU DJIIEKTPOHHOTO OOYyYeHHS IS pPa3pabOTKH KypcoOB Kak
JMUCTAHIIMOHHOM, TaK W OYHOW (opM oOydeHus g MeaunuHckux padotamkoB. ELSE - 3to
CUCcTeMa, OCHOBAaHHAs Ha OHTOJIOTHAX, KOTOpas MO3BOJISIET CO3JaBaTh WHAWBHIYAIbHBIE KYpPCHI
3JIEKTPOHHOTO OOYYEHHUS B COOTBETCTBHH C IOTPEOHOCTSMH WM TPEATIOUTCHHSAMH IT0JIb30BATENS.
OnHa 00beMHSET METOJIOJIOTHH CEMAHTHICCKOTO MOMCKA M TEXHOJIOTHUHU 3JIEKTPOHHOTO O0YYCHUSI.
B ocHOBe METOHONOTHMHU JICKUT STANIOHHAS OHTOJIOTHS TMPEAMETHON o0jacTh W oOydvaromue
MYJbTHMCAUAHBIC WHTCPAKTHBHBIC MOJYNIH, Ha3biBacMble Kak MHorokpatHo Hcmonbs3yemeie
Yuebnsie O0bektl (MUYO) (Reusable Learning Objects (RLOs), koTopble aHHOTHPYIOTCS B
COOTBETCTBUM C KOHIICTIIUSAMH OHTOJOTHMH. [l0JIb30BaTEeIhb MOXKET yKa3aTh CBOM MOTPEOHOCTH B
o0yuyeHHH, BHIOpaB HAa0Op MOHSATHA W3 OHTOJOIMH, TOCJIE STOr0 MEXaHU3M CEMAaHTHYECKOTO
morcka SemSim waeHTHunupyer ykazamaple MUYO Takum o0pa3oM, 4ToOBI Hambolee
3 GEeKTUBHO YAOBIETBOPUTH 3ampoc. SemSim - 3TO METOJ CEMaHTHYECKOTO CXOJICTBA, KOTOPBIH
OBUT WCTIONB30BAaH B MHOTOYHMCIIEHHBIX SKcmepuMenTax. OH IEMOHCTpHpYET Ooiiee BBICOKYIO
KOPPENSIHUIO CY)XKICHHH dYeJIOBEeKa OTHOCHUTENBHO Hambosiee 3HAYMMBIX METOAOB CXOJCTBA,
ompeJieNieHHBIX B uTepatype. Habop MUY O mocnenoBaTeIbHO pEOPTaHU3yeTCsl B COOTBETCTBUHU
C TpeanouYTeHUSAMH Tojb3oBaTenss B oOydennu. ELSE Obinm paspabGoran B paMkax MpoeKTa
nporpammbl CME (Continuing Medical Education - HenpepbsiBHOEe MeanuuHCKoe 0Opa3oBaHue) -
ECM juis1 MTANBSHCKAX YYACTHUKOB - IENIBI0 KOTOPOU SIBIIICTCS BHEIPCHUE HOBBIX METOJIOJIOTHI
U MHCTPYMCHTOB B cdepe TMOBBINICHUS KBATA(UKAIMK MEAWIHMHCKUX pPAOOTHUKOB H
CICIHAIKNCTOB, YTO B JNanbHeleM obecreduT 3()(HEeKTUBHOCTh, OE30MACHOCTh M YCHEUIHOCTH
HAIIMOHAIIBHOM CITY>KOBI 3IpaBOOXPAHCHHSL.

ELSE Obuta mpoTecTHpoBaHa W yTBep)KIeHa B oOyiacTd ocreomoposa. Cucreme Obuta jJaHa
TIOJIOXKUTEIbHASL OICHKA KaK C TOYKH 3pPEHUS yHOOCTBA HMCIIONB30BAHUSA, TaK M APPEKTHBHOCTH
Hactpoiiku. Cucrema ELSE pa3paborana B coTpyaHudecTBe ¢ moctaBmukoM yciyr ECM SPES
S.c.p.A., akkpeUTOBaHHEIM MUHHCTEPCTBOM 37paBOOXpaHeHus Mrammn.

KuroueBble cJioBa: 3JIEKTPOHHOE 00ydeHHE; MPO(Hih 00ydeHHUs; MHOTOKPATHO HCIOIb3YeMBIH
y4eOHBIH OOBEKT, CEMAaHTHYECKHH ITOMCK; OHTOJIOTHS IPEAMETHON O00JIACTH; CeMaHTHYEeCKas
aHHOTAI[US.
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