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Summary 

 

Chapter 1 ”Introduction”. 

 The PhD paper”Contributions to personalised on-line learning using ontologies” an 

e-learning personalised model that uses ontologies is proposed; it is addressed to managers 

working in a university hospital. The educational content offered to the members of the target 

group is adapted to to their profile, level of education, learning style and needs. The aim of the 

system is to offer a competitive training course for professionals in the fields of medical 

management, according to the requirements of the European Union. Management in the field of 

the Health in Romania is in a continuous change, and is the object of managers’ preoccupations 

in medical units as well as related institutions as well as a major priority on the political agenda 

of many countries. 

The development of information technology and communication (ICT), the 

diversification of the applications on the Internet generated multiple and diverse forms of 

education at all levels. The e-learning type of teaching-learning processes grew at least for the 

reason that we are talking about a technology that can be accessed by users anytime, anywhere. 

Educational programmes offered by e-learning systems are to be found both in educational 

institutions and in diverse fields characterised by knowledge dynamics. 

Semantic web technologies, ontologies respectively, are used in the development of e-

learning systems with the aim to represent models and to manage learning resources as 

efficiently and explicitly as possible. Intelligent instruction techniques such as personalised 

learning and adaptive systems represent a present-day preoccupation in the context of the 

diversification of the user’s profiles. In this context, new pedagogical approaches are necessary, 

such as those based on ontologies. 

The concepts of Health Management and Manager present a theoretical interest as well as 

a practical one, both for the involved medical and admin staff and for the domain institutions, for 

the entire community, beneficiary of the health services offered by the respective institutions 

The Health Human Resources are one of the most important and most expensive resource 

categories in the field, the management of human resources (HRM) being considered a crucial 

component of the Health Institutions success. 

Personalisation of HRM learning for the members of a managerial team in a medical unit, 

proposed in this PhD thesis, was achieved by building up learning units, personalised for each 

and every student, according to their profile, learning style, knowledge level, their expectations 

and goals. Each student will receive learning materials adapted to their profile. This student-
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oriented adaptation of learning was achieved by developing a specific ontology that was used to 

model the components of the proposed system. 

The need for training in the Romanian medical system is more and more highlighted by 

country-level studies and policies. These recommend professional training, at the highest quality 

standards accepted at European level, adapted to the needs of those professionals who work in 

the field of quality management in medical units 

Research justification. The proposed personalised e-learning system, based on the 

semantic web technology meets the learning needs of managers in charge of the human resources 

management in a university hospital for whom it is essential to check and update their 

knowledge by including new notions imposed by the demands of their professional position, 

according to their profile, learning style and expectations.  

The objectives of the system are: personalised learning, educational materials adapted to 

the student profile, re-utilisation of the educational resources and inter-operability with other e-

learning systems and human resources management systems. 

The personalised e-learning programme, based on innovatory technologies, semantic web 

and ontologies, makes it possible to continuously adapt this form of education to the actual needs 

of the Romanian and European health system. It also makes it possible for the learner to acquire 

knowledge in an operational system that leads to professional competence in the field. The aim 

of the learning programme is to allow everybody in the medical system to deepen their 

knowledge about the health domain, about health services management and human resources 

management. 

The aim and objectives of the PhD thesis. The development of a personalised e-learning 

model aims to improve the performance, the competence and the abilities of the managers 

working in a hospital, so that they would correctly evaluate and co-ordinate the health services 

offered by the respective hospital. The proposed system is meant to support the professional 

development of managers and professionals who work in the area of medical assistance through 

academic knowledge and special practical experience. This system contributes to professional 

development that would correspond to professional standards, more specifically to the 

occupational standard in the MANAGER occupational area, base group COR 1210. 

The principal objective of this PhD thesis is research in the semantic web domain in order 

to develop a personalised e-learning system that uses new semantic technologies for the 

improvement of the training process in the field of human resources management targeted at 

managers in a clinical university hospital. 

The principal objective is split into the following secondary objectives: 



6 

 

 to project and implement an e-learning environment, based on web technologies, 

able to lead to the development of a personalised information process, in the field 

of human resourced management; 

 to identify solutions to a series of e-learning systems limitations, especially those 

that refer to the flexibility of the computer assisted teaching-learning process and 

to the didactic methods that offer the students new facilities; 

 to ensure the compatibility with Romanian and European e-learning systems, by 

evaluating and adopting standards dedicated to the e-learning field (IMS, IEEE 

SCORM etc.); 

 to obtain economic and social benefits when the results of the project are applied. 

o A wider range of e-learning and digital content providing services; 

o  improved business and medical students’ present day performance and long-

term benefits through on-going in-service training/ continuous professional 

development in the most relevant areas; 

o enhanced students’ confidence in e-learning systems and services; 

o increased students’ level regarding information and knowledge about the 

advantages and benefits of the new working environments (distance) 

o the best framework for the professional development of graduates in various 

fields, through the development of training courses in management and 

health, with a focus on medical management; 

o trained medical management professionals, at European standards. 

Chapter 2 ”The stage of research in the field of semantic technologies- based e-

learning solutions” presents the national and international research trend concerning the 

evolution of semantic technologies that can be applied to the development of ontologies as well 

as to the implementation of e-learning applications for human resources management in the 

medical domain. Essential general aspects are presented concerning studies and research work in 

the field of ontologies and their applicability in IT, so as to outline the general background of 

field-related research. 

The e-learning system based on semantic technologies proposed as support to hospital 

management specialists is novelty in the field. 

In our country such on-line training programmes in health management are relatively 

new, they can be found in post-graduate training programmes and in ongoing professional 

training courses organised by software developers as well as in POSDRU-type university 

programmes. 
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As far as other countries are concerned, the utilisation of ontologies has become 

widespread in the last decades in a range of domains such as bioinformatics, business, 

engineering sciences, IT systems, as well as general ontologies for knowledge management. 

According to specialists in the field, ontologies are used for conceptual modelling, data 

integration, defining knowledge bases used as a means of storing and retrieving information, 

knowledge exchange between representatives of an institution. 

There are many preoccupations, researches and achievements in the world regarding 

ontology-based e-learning in the field of medicine, that facilitate providing, sharing and re-

utilising information between educational systems and provide support to personalising it. 

Speaking about the management of human resources (HRM), researches concerning the 

use of ontologies tackled different aspects such as: competencies management, evaluation of 

human performance based on qualification, semantic research in the recruitment process, 

development of reference models to train competence-oriented human resources etc. 

A range of solutions have been researched and developed for the improvement of the 

activity in the health domain, respectively in medical management in hospitals and other medical 

assistance institutions. The utilisation of ontologies proved to be necessary for the exchange of 

specialism information, to improve the representation of activities specific to the entire delivery 

management, including organisational problems, personnel categories, and descriptions of 

specific equipment. 

Chapter 3 “Knowledge area management medical” presents the general and specific 

issues of the HHRM domain knowledge, the information which forms the basis of knowledge for 

e-learning prototype system. This information identify basic concepts in the field of interest, 

designing and implementation of educational material or learning objects delivered by the 

system. They are identified competences and attribution of hospital manager, the elements that 

characterize the profile designed and implemented in ontological model presented in this thesis. 

Chapter 4 ”Evolution of e-learning systems” presents the objectives and the tendencies 

of e-learning systems, showing the importance of their development in the context of knowledge 

needs imposed by the new society, updated to ICT (Information and Communication 

Technology) development. An important section that influences the topic of the paper is e-

learning personalisation, seen as an essential factor in developing suitable learning materials that 

students ask for and expect. 

Learning, an indispensable activity in present-day knowledge-based society, is influenced 

by global modifications, by the increase of competition in all environments, by ICT (Information 

and Communication Technology) revolution, respectively by the importance held by the network 

computer and by the need of information transfer. The learning context and the requirements 
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take new shapes, learning becoming more flexible, accessible and efficient through the use of the 

web. 

The development of technologies for the Internet allows projecting a learning system, 

defined as ”web-based or e-learning”, characterised by: interactivity, collaboration, dynamism, 

accessibility, modularity, multimedia. The ”semantic web” defines the new web that improves 

information content with formal semantics, offering new navigation opportunities in the virtual 

space. The new technologies, semantic web and ontology, are used in developing e-learning in 

order to represent models and to manage learning resources in a more explicit and efficient way. 

The term ”ontology” is present in numerous research works regarding the improvement of 

learning, and the increase of its efficiency through various methods. 

The e-learning concept penetrated quite rapidly in Romania and the first achievements of 

this new education and continuous training technology were to be found in some Romanian 

universities as well as some ICT (Information and communication technology) companies. The 

e-leaning achievements are portals dedicated to primary, secondary and tertiary education as well 

as on-going training in specific fields. 

Personalisation, an innovative approach in e-learning systems, refers to adapting the 

learning to the students’ profiles that are so diverse, taking into account aspects such as: previous 

education, professional training, competences, skills, interests, affiliation to various groups, 

learning styles, objectives and preferences, etc., with a view to maximising learning efficiency. 

Personalising learning presupposes student-centered teaching, the student’s profile being 

included in the teaching/learning process. 

Basic components, technologies and standards necessary for the implementation were 

studied and applied in order to develop an e-learning system. The learning objects (Learning 

Objects – LO), small-dimension software applications defined through metadata to allow 

inclusion of explanatory information are the re-usable elements utilised for educational 

presentations. One of the most important standards that inform learning materials development is 

SCORM (Sharable Content Object Reference Model), a reference model that makes e-learning 

software durable, re-usable, accessible and interoperable with some other software. 

The efforts for standardisation focused on the interoperability of the learning objects 

(LO), the learning management systems (LMS) and the learning objects resources (LOR). The 

information that refers to documents is managed in the classical way through the use of 

metadata, the accessibility and re-use of resources depending on the quality and availability of 

metadata. For developing the system proposed in this paper standards created by IEEE Learning 

Technology Standards Committee – LTSC were considered, among which ontologies, that offer 

the semantics for the educational content. Providing personalised access to LO implies the 
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existence of the learning student profile. Two of the most important and well defined standards 

in what the student profile is concerned are IEEE LTSC’s Personal and Private Information 

(PAPI) Standard and IMS Learner Information Package (LIP) that refer to several categories of 

information about a participant in the learning process.  

Semantic web-technologies, such as Resource Description Format (RDF) or RDF 

schema (RDFS), offer interesting possibilities to personalise the learner’s profile. The RDF 

models are used to describe learning resources but also the learner. Using RDF to encode profile 

data allows the choice of elements belonging to different schemas, for example PAPI and IMS-

LIP, while remaining inter-operable with other RDF-activated systems. Using RDF to develop 

personalised data models, specific to the application, represents the dominant trend in modelling 

the future learners. 

The use of semantic web offers an evolved environment for knowledge management, 

leading to semi-automatic learning with the help of ontologies and the extraction of metadata 

through statistical techniques and linguistic analysis. 

This PhD paper proposes the integration of semantic web technologies with knowledge 

management and e-learning, to structure resources and assure the semantic interoperability in the 

medical field. 

Consequently, a series of instruments meant to store, search for and retrieve significant, 

contextualised content were designed. The ontologies support these processes with models and 

techniques for the representation, sharing and re-use of organisational knowledge. 

Learning management systems (LMS) which are software systems conceived to help 

teaching and learning are used in developing e-learning, offering support to virtual activities in 

the teaching/learning process. One of the conditions imposed to contemporary LMS systems is 

the personalisation of students’ access to learning objects. Today, most LMSs allow sharing 

documents, media, forums, blogs, bookmarks and portfolios. Knowledge management systems 

have been recently used to improve e-learning activities. E-learning open-source platforms have 

been studied to find the best platform that could be extended to an adaptive one.  

DOKEOS has been chosen from among the most well-known present-day LMS systems 

that offer learners personalised access to learning objects together with the flexibility to respond 

to their needs. 

Chapter 5 ”The use of ontologies in e-learning” presents the new technologies, 

semantic web and ontologies, that are the foundation of the proposed e-learning system, as well 

as their role in developing the system. Methods and methodologies are presented that are 

recognised and validated by specialism literature and that are used in the development of the 

ontology outlined in this project. Adaptive environments are described, as well as the importance 
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of learning styles in the process of personalisation of the on-line learning environment. From 

among the models of learning styles identification validated by specialism literature, the most 

significant are presented, namely the Felder and Silverman model that informs the definition and 

the development of the student profile ontology in our prototype system. The modelling process, 

more exactly the modelling of the student profile is described, this being a very promising 

technology utilised for the e-learning systems personalisation and adaptivity in the last decade. 

Using ontologies for knowledge modelling in a certain domain is a key aspect of the 

integration of information provided by different sources, learning objects, links, websites, to the 

satisfaction of students ‘needs correlated with their characteristics and profiles. Numerous 

research papers demonstrate the effectiveness of using ontologies in modelling the 

personalisation and automation of the e-learning environment. Thus, we can talk about 

modelling the student profile taking into account the learning styles and other aspects that 

become evident in the context of e-learning personalisation. Personalisation is about adapting 

learning to each student, through analysing individual knowledge, skills and learning 

preferences. 

Ontologies are also utilised for modelling educational domains and for building, 

organising and actualising specific learning resources (for example students’ profiles, learning 

paths, learning objects). These can be used to describe the content of learning materials, the 

pedagogical context and structure. 

Ontology languages have been developed for the representation of knowledge; from 

among the most used eXtensible Markup Language (XML), Resource Description Framework 

(RDF) şi Ontology Web Language (OWL) should be mentioned. 

From among the methods and methodologies that informed the definition of the 

development methodology for the system-integrated ontologies, the methodology proposed by 

Grüninger and Fox, the Uschold and King one, Menthology (Fernández-López et alia) and 

Method 101 (Noy and McGuinness) are mentioned. Menthology offers the most detailed 

descriptions of ontology development from scratch processes as well as a set of techniques. 

Adapting in e-learning is a new research tendency that personalises the educational 

process through the utilisation of hypermedia systems of adaptive training (Adaptive Educational 

Systems - AEHS). These systems try to create an individualised course according to personal 

characteristics such as: language, age, learning style, preferences, study data, educational 

objectives. In this way the teachers expect to solve some of the main problems of web courses 

and hope to get better and better results 

Adaptive learning environments (Adaptive Learning Environment – ALE) are able to: 

monitor their learners ‘activities, interpret them on the basis of domain-specific models, infer the 
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students’ needs and preferences, decide what knowledge to offer the learners, thus facilitating a 

dynamic learning process. 

The students have diverse ways of learning and of processing information, diverse 

motivation levels, diverse attitudes to the teaching/learning process, as well as diverse responses 

to various classroom environments and teaching practices. All these aspects differentiate the way 

learning is approached and have implications in the students’ learning styles (characteristic 

methods for processing information). In this respect, numerous studies of recent years present the 

preoccupations regarding the development of learning environments focused on learning styles. 

The essential point in the design of the personalised learning environment proposed in 

this paper is the consideration of student’s traits/characteristics, of learning styles, respectively. 

To increase the efficiency of the teaching/learning process, personalised materials for on-line 

learning have been designed in order to satisfy the individual needs of each and every student. 

From the models that describe the learning styles refered to in specialist literature we 

mention: Jung Theory, the Kolb model, the Felder and Silverman model, the Herrmann model, 

the Honey şi Munford model and the Dunn and Dunn model.  

The learning style developed by Felder and Silverman defines the learning dimensions: 

perception (sensorial/intuitive), in-take (visual/auditory), processing (active/reflective) and 

understanding (sequential/global). For each of the four dimensions a learning style was 

identified. 

The topic „student profile modelling” reached maturity in many research papers of the 

last decade and recently it has become a promising technology for the personalisation and 

adaptivity of e-learning systems. Modelling the student profile is a process dedicated to 

representing several aspects, such as the cognitive analysis of the students’ performance, the 

identification of previously acquired knowledge, the storage of episodic memory and the 

description of personality characteristics. 

An adaptive system should be able to manage learning paths specific to each student, to 

monitor the student’s activities, to interpret and infer their needs and preferences, to facilitate the 

dynamics of the learning process. A solution to this challenge is the student modelling 

technology that was introduced in intelligent tutorial systems (ITS), but its use was extended to 

most recent educational software applications that aim to be adaptive and personalised.  

Modelling the student profile represents the process through which relevant information 

is collected in order to infer the current cognitive state of the student and to represent it so that 

the information be accessible and useful for the adaptation of the tutorial system. 

The student model on which the adaptive educational system is built, guides the 

teaching/learning process and offers essential information about each student, outlining their 
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profile and generating a more flexible learning experience that is taylored to their specific 

characteristics. The data thus obtained are necessary in order for the system to provide suitably 

adapted educational content.  

The modelling of the student profile in adaptive systems can be achieved by taking into 

account the student learning style or by monitoring the student within the system. 

The static modelling, a first stage towards building a student model, means selecting the 

students’ characteristics, considered before the learning process takes place, by introducing them 

in questionnaires/forms that usually remain unchanged during the study session. The static model 

is created when the teaching process begins and does not change during the student-system 

interaction. 

The dynamic model refers to constant updating of the student model with information 

about the student performance and the knowledge they acquired during the e-learning process, 

stored dynamically in the student’s portfolio. The dynamic traits are generated by the student 

interaction with the system and are the ones that are constantly updated by the system during the 

study sessions, on the basis of the collected data. Consequently, the challenge is to define the 

student’s dynamic characteristics that make the basis for the adaptation of the system to the 

individual needs of each student. These characteristics include knowledge and skills, learning 

styles and preferences, affective and cognitive factors, meta-cognitive factors.
 

Chapter 6 ”The process of the e-learning system ontology design” presents ontology 

development stages of e-learning prototype, the development of a coherent conceptual model 

from scratch using Protégé-OWL environment, according to methodologies: 101 Method and 

Methontology. It is presented the implementation of ontology conceptual by conceptual model 

transformation into a formal model; the evaluation and validation of knowledge gained and 

represented by concepts and relationships between them. In this chapter we are presented 

ontological components underlying prototype e-learning system that is: student model, the 

domain model and the learning process model and how its contributes to implement the concept 

of personalization of learning. 

Definition of the prototype system ontology has undergone processes of development, 

implementation and assessment ontology, such as: 

 Needs analysis – identification of concepts, characteristics, relations and axioms; 

 Conceptual model design; 

 Ontology formalisation with the help of Protégé 4.3 application;  

 Ontology evaluation with the FacT++ reasoner. 
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The definition of the system ontology was achieved according to recommendations 

coming from two of the methodologies recognised and validated by specialism literature, namely 

101 Metoda and Methontology. 

The development of the proposed e-learning system, respectively the development of a 

coherent conceptual model was done from scratch, two main stages being defined: knowledge 

acquisition and conceptualisation. 

Following the needs analysis for the development of a personalised learning model for 

the hospital HRM field, concepts, terms that identify useful and potentially usable field 

knowledge as well as their meanings were identified. 

This stage coincides with the acquisition phase where a vocabulary resource is built that 

includes necessary and usable field concepts, meanings; information about attributes or about 

their values; information to describe the concept proper; information that refers to the knowledge 

field; attributes and connected constants; the significance of verbs in a declarative mode; 

conditions that must be fulfilled before the execution of an action or a set of conditions that must 

be granted after the execution of an action; rules and axioms. 

At the conceptualisation stage of the ontology development, information collected at the 

acquisition stage was organised and structured into a a conceptual model, through formal 

representations. The model describes the demands of the field vocabulary as well as its own 

solution. In projecting the ontolology, the conceptual model respectively, the recommendations 

of the Methondology methodology were taken into account. The environment for the ontology 

design was the Protégé-OWL environment, one of the most popular ones for ontology design.  

Protégé-OWL is based on a logical model that makes it possible to describe identified 

concepts. The complex concepts were built by defining simple concepts. Added to this, the 

logical model allowed the use of a reasoner, FacT++ that helped to verify the consistency of the 

ontology affirmations and definitions and to maintain a correct hierarchy. Through the set of 

logical rules it contains, the reasoner contributed to the inference of new information about the 

ontology concepts or relationships, to the (in) validation of initial axioms. 

To transform the previously described conceptual model into a formal one, more 

precisely to explicitly represent identified concepts in an official language, in our case OWL-DL 

(Web Ontology Language - Description Logic), system of description logical representations 

were used. 

The implementation of the designed ontology was achieved with the application that is 

able to translate the ontology structure into the OWL (Ontology web Language) formal language. 

The ontologies were exported in RDF Schema (RDFS) and Web Ontology Language (OWL) 

formats, so as to integrate them into the open-source platform. 
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An important role in the ontology design was played by the definition of some 

restrictions of the considered characteristics values. To refine the relationships between concepts, 

logical expressions, named axioms, were defined. Axioms offer a correct way to add logical 

expressions to the designed ontology and were used to project an explicit expression of our 

ontology that is to define the meaning of some of its components, by describing complex 

relationships that allow to verify the information accuracy or to obtain new information. 

According to Methontology, the ontology has to be evaluated, that is the obtained 

information has to be verified and validated. The ontology has to be conceptualised and 

implemented, as well. The ontology verification implied granting its accuracy, of the software 

environment and of the accompanying documentation. The validation process granted that the 

ontology, the software environment and the documentation correspond to the system they are 

purported to represent. 

The Protégé environment was used to search for inconsistencies, lapses and redundancies 

in our ontology. The reasoner FaCT++ was used to this purpose. The coherence of the ontology 

definitions, the match between described concepts and definitions, the presence of erroneously 

associated concepts or of inconsistencies in defining data or object properties were verified 

through launching FaCT++. 

The FaCT++ reasoner helps to correctly maintain the hierarchy by identifying 

inconsistencies and redundancies, that is, it automatically calculates the classified hierarchy. 

The implementation of learning personalisation in the e-learning system is achieved 

starting from the student model built with a view to determining the knowledge level and 

identifying the teaching objectives. The e-learning system maintains the student model updated 

and collects data for this model, from various sources.  

The student model guides the entire learning process and offers essential information 

about each and every student, outlining their profile and determining learning that is flexible and 

adapted to their specific characteristics. This model is built by the system incrementally, using 

data sources coming from the student, from the forms offered by the system as well as from the 

student-system interaction. All these are structured to fulfil two aims: to determine the present 

level of student knowledge and the objectives that must be reached by their instruction. 

All these techniques for the determination of the initial student knowledge and of the 

learning objectives lead to the construction of the student model, a static model and a dynamic 

one. The static model contains information about the following: personal identification data, 

learning style, instruction level and teaching interests (aims). These do not change during 

learning. The personal data are obtained upon registration through a filled-in form. The dynamic 

model is updated as the student advances, accumulates new knowledge and obtains results in the 
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teaching/learning process. This change is according to the student’s progress and the interaction 

with the system. 

The modelling of the student profile was achieved with the help of ontologies, 

respectively with specific instruments for ontology design and implementation. The components 

of the student profile, represented by classes, sub-classes, individualities, object characteristics, 

relationships among these, define the profile ontology. This was implemented with the help of 

the environment for ontology design, Protégé 4. Protégé ontologies can be exported in different 

formats, including RDF Schema (RDFS) and Web Ontology Language (OWL). 

The Student’s expectations are fulfilled by providing adapted education, respectively by 

offering learning resources adapted to the profile, following their identification during the 

student modelling process. 

An essential attribute of the student profile which informed the personalisation of the 

learning process is the learning style. A student’s learning style is automatically determined on 

the ground of ontologically processed information offered by a style-identification questionnaire, 

completed by the student before the learning begins. The analysis and interpretation of the 

student input is carried out in line with the ontology implemented according to pedagogical 

aspects of Felder and Silverman mode, by an OWL engine, described in chapter 6. Every 

student’s learning style is identified and saved to their profile. The prototype system provides the 

learning materials according to the student’s learning preferences. 

The e-learning system compares the results that individual students had in tests with the 

knowledge required by the field and, at the end of the learning process; it offers the results of the 

evaluation as well as suggestions (recommendations) for supplementary work. 

The modelling of the target field, the human resources management in a Romanian 

university hospital, in a way that a computer would easily understand, was done with the help of 

ontologies. This process allowed the design of structures that are necessary for the 

personalisation of learning through the construction, organisation and update of the learning 

resources on the basis of the information provided by the student profile and the educational 

content provided by the learning objects stored in the system deposits. The e-learning 

experiences are represented by sequences of learning objects. 

The concepts that the students is supposed to acquire during the learning process have 

been organised into an ontology that represents the knowledge of the target field. Modelling the 

field knowledge meant splitting the field-specific knowledge corpus into a set of knowledge 

elements. These elements, that have different names in literature: concepts, knowledge elements, 

learning objectives, learning results, represent elementary fragments of knowledge or 
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information. The Protégé environment was used to develop the knowledge database in the field 

of HRM, the key concepts and the relationships between them. 

Chapter 7, ”Semantic technologies-based e-learning prototype system”, presents the 

design process of the semantic technologies-based e-learning prototype system for the modelling 

of the learning flow in the field of health HRM. This system represents an ontological model that 

aims to respond to the needs of personalised learning for the members of a management team in 

a medical unit. In this chapter we present the architecture of the prototype system, its 

components and functionalities. The implementation solution, the ontology-based software 

infrastructure outlined in Chapter 6 is also presented. This chapter also describes a case study, 

namely the instruction of a student with medical higher education that has become a hospital 

manager. The e-learning prototype system was evaluated by a restricted group of members of the 

managerial team and medical staff. 

The system proposes the implementation of the personalisation concept by considering 

the following student aspects: profile definition, knowledge, learning style, learning objective, 

context, as well as knowledge formalisation, student competences, the evaluation of the 

acquisition level and feedback. Personalisation means adapting educational materials to the 

student characteristics, learning style and objectives.           

The proposed system is based on models such as: the student model, the learning process 

model and the model of the target field (HRM). These models were made using ontologies. 

Using ontologies in designing this e-learning system aims to ensure a large and systematic 

knowledge database that refers to the competences and knowledge needed by the target group, 

thus offering a learning method based on the student profile and objectives. 

The e-learning system helps with the student knowledge verification and update with 

notions imposed by the demands of their professional position, on the basis of the their profile,  

The prototype system presupposes the existence of a learning framework (a platform) on 

which mechanisms and content necessary to the learning process are implemented. These 

systems need a large number of applications and resources that ensure both the communication 

between the instruction provider and the participants in the teaching/learning process as well as 

the permanent access to the on-line learning content and evaluation. 

The architecture of the web-based intelligent educational system is a three-layered client-

server one.  

 The system allows the student to access a complete set of HRM-related concepts, an 

explicit formal description being associated with each of them. Once the student has chosen the 

target concepts, the system triggers the learning process by evaluating several options that aim to 
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design a suitable course that would take into account the students’ initial knowledge level as well 

as their learning styles (Learning style). 

The core of the intelligent e-learning system is represented by the ”Ontology” component 

that plays the role of a systematic and comprehensive system of knowledge, in what the 

competencies of the target group are concerned; it contains key concepts that allow the use of 

available knowledge and their relationships with other concepts, instances and properties. 

The student model allows the determination of the student initial knowledge level as well 

as their learning objectives. It guides the student training activity and is incrementally built by 

the system by using the data sources that come from the student and from the student-system 

interaction. The ”data collection/update module” creates the student model and maintains it 

updated as well as collecting data for it, from different sources. The main static source of 

information is the student profile. The student performance as well as information about 

knowledge acquisition are dynamically stored in the students portfolio and contribute to the 

permanent update of the student model. 

The student knowledge level at a given moment is determined by the system by a pre-test 

of the student’s previous knowledge, through test results and on the basis of learning results. The 

learning style defines the learning modality the student prefers and it can be adapted according to 

cognitive abilities the student is developing. 

Each member of the management team can have specific access (according to their 

profile and responsibilities) to the e-learning platform so as to benefit from a personalised 

learning programme, based on a specific ontology, and also from references that correspond to 

their learning needs. After the results have been provided, the student profile is further 

completed with supplementary information, dynamically; thus the student model is outlined. 

Utilising mechanism that are specific to the e-learning process, the system can create a 

connection among the target concepts chosen by the student, the HRM field description, the 

actual student knowledge level, their options, profiles and preferences. Personalised learning 

units (course, lesson, module, etc.) are launched that take into account all of the above. 

The student studies the allocated learning unit and obtains results for each module 

evaluation. The system validates these results, offers (or not) the students the right to continue 

the activities sequence and updates their profile. The system analyses the key concepts of the 

student profile (e.g. the learning style) and offers dynamic information (specific links, 

references, etc.). The system compares the individual results obtained in the tests with the field-

specific necessary knowledge and gives the student feedback with suggestions 

(recommendations) for further study, at the end of the training process. 
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The component that allocates the learning unit together with the semantic web engine 

analyse, from their authentication in the system, the specific context of each member of the 

target group and, using an internal algorhythm based on the data model and on student attributes, 

it determines the best personalised learning path for the student to follow, in order to maximise 

the degree of knowledge acquisition. 

The „semantic Web” component is developed in a a personalised way around an 

RDF/OWL semantic web Engine and is able to process documents and information RDF/OWL 

formatted, starting from the instruction model proposed, making the best connections among 

specific resources, adapted to the student profile and acts as support for the ”Learning unit 

allocation” and ”Content generation” components. Due to its extensible character, the semantic 

web engine is able to offer flexibility to the manipulation of the RDF/OWL schemas. 

The functional model of the prototype system has three major functions: 

 the management of educational content 

 the construction and personalisation of the educational content 

 the management of the unit learning process. 

The management of the educational content ensures the creation and the editing of the 

educational content, the uploading of the OWL structure. 

The construction and the personalisation of the educational content (learning unit) has the 

following components: student pre-evaluation and registration, student profile outline, student-

specific learning unit design.  

Initialisation is the process by which the student accesses the system for the first time. 

Within this process, on the ground of the model proposed by the system, and of student-specific 

elements, (such as experience, certifications, learning styles, etc.) suitable, personalised learning 

content is allocated to the student. 

The components of the learning process management are: providing educational objects, 

testing, communicating, and reporting. 

The further accessing is the most utilised process and is applied to the cases when the 

student accesses the system after initialisation. Within this process, on the ground of the model 

proposed by the system, and of student-specific elements (such as initial level, student-specific 

learning style), personalised learning content is allocated to the student. 

To implement the e-learning process described above into a real platform, DOKEOS was 

chosen to be the open-source learning management system (LMS). The e-learning platform 

utilises Linux Open Source technologies and specific elements for PHP and RDF/OWL 

programming which ensure specific LMS functions. The persistent information is stored into a 

single MySQL database. 
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The e-learning platform based on the semantic web technology offers the electronic tools 

(e-learning) that are necessary to the implementation of a new mechanism for collecting relevant 

information from the Internet, making it possible to use the advantage offered by the semantic 

web content and the multimedia materials (materials in electronic format, links, images, 

animations, sound, film, etc.) 

The processing and the collection of the of the information specific to the semantic web 

(RDF/OWL documents created with Protégé) will achieved by an open-source 

module/subcomponent - EasyRdf şi RDF API-PHP libraries. 

The EasyRdf and RDF API-PHP libraries eased the programming of the RDF/OWL 

semantic engine, processed the RDF formatted classes, documents and information according to 

the learning model proposed for the system. Best connections among specific resources were 

created in this way, eventually offering a high degree of personalisation to the content delivered 

to the student. 

The RDF/OWL engine uploads the OWL source that contains the information tree on the 

basis of which the style is determined. This engine analyses the relevant words and uses them to 

automatically determine the student learning style. 

The personalised learning model proposed in this PhD paper has its own ontology; 

consequently it can offer semantics to the entities and relationships in the LMS database. 

A case study is presented in this chapter, more precisely the logical action flow offered 

by the PEONTO electronic platform to facilitate learning of knowledge specific to a managerial 

job, the learner being a graduate of Med School who wishes to become the hospital manager. 

The knowledge level is advanced, the learning style is visual/verbal – these traits as well as 

others are stored in the student profile. 

Starting from their profile and according to their learning needs, the student is allocated 

suitable educational material, this being the personalisation component of the prototype system. 

The learning materials suggested by the system can be web addresses, (specific sites), as well as 

documents stored on the server: docx, pdf, ppt, pps, htlm files, etc. 

The determination of the student ‘learning style type: visual/verbal or active/reflexive 

was achieved by two methods: (1) the ontological interpretation of the text introduced by the 

student into a specific zone of the platform and (2) a questionnaire designed according to Felder 

and Silverman model. 

The RDF / OWL engine uploads the OWL source to achieve the logics for the automatic 

determination of the student’s style. The active/reflexive style is automatically determined. This 

is saved to the student’s profile. The prototype system offers bibliographical recommendations 

that are needed for the completion of the knowledge profile through the following sections: 
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 The ”References” section offers information that is specific to the learning style 

identified at the beginning of the learning process: video and audio presentations, 

specific sites, text files. 

 The ”Bibliography” section allows access to the information through the key words 

associated to the job-specific competences. 

 The ”Glossary” section offers access to the field-specific information through two 

components: 

o Local Glossary that contains concepts, Health HRM specific phrases 

o WordNet dictionary included in the platform. 

The ontology and the prototype system were evaluated by a group of field experts, the 

members of the administrative and medical staff. The evaluation was done in order to obtain 

information about the role of and the need for such an application, as well as about the 

accuracy and clarity of the designed ontology. 

Results provided by the questionnaire evaluation showed that the implemented 

ontological model contributes to knowledge organisation in the field of medical management; 

the designed ontology clarifies concepts and relationships among field concepts. The answers 

referring to the e-learning application were positive, this being considered intuitive, the 

prototype system offers a personalised learning system, according to the student’s profile, that is 

needed by the hospital managers in order for them to update and deepen their medical 

management knowledge. It was also considered that the system can lead to an improved 

managerial activity and to increased quality of medical services. 

Chapter 8 “Conclusions” 

The research field of the PhD paper about the use of new technologies, semantic webs 

and ontologies, in order to develop a personalised learning model proves to be an important one 

for knowledge improvement in a specific field, human resources management in the Health 

domain, in Romania. This PhD paper presents the foundations of the educational theory that 

informs the design of efficient on-line learning materials and bibliographies that are adapted to 

the student profile, offered by an innovative model of personalised, on-line learning. On the 

other hand, this paper demonstrates the utility and utilisation of 2.0 web technology in e-learning 

design. 

The proposed personalised, ontology-based e-learning system supports the learning needs 

of managers in charge of human resources in a university hospital, whose knowledge must be 

verified and updated with new notions imposed by their professional position, according to their 

profile, learning style and expectations. The system objectives are: personalised learning, 
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student-profile adapted educational material, reutilisation of learning materials, and inter-

operability with other e-learning and HRM systems. 

In Romanian medical units there are no personalised e-learning systems based on 

advanced technologies such as semantic webs or specific ontologies focused on learner profile. 

The ontological model proposed in this paper responds to this limitation as well as to the needs 

and expectations of the field specialists as well as the Romanian medical system. 

The use of ontologies informed the modelling process of the system components, namely: 

the student profile, the target field (HHRM), the learning process. The extensible and flexible 

Protégé environment was used to construct the prototype system ontologies. From among the 

methods and methodologies that informed the definition of the specific methodology used for 

constructing the defined ontologies, worth mentioning are: Grüninger and Fox methodology, 

Uschold and King methodology, Methontology (Fernández-López et. al) and Metoda 101 (Noy 

and McGuinness). The Protégé ontologies were exported in RDF (Resource Description 

Framework) and OWL (Ontology Web Language) formats. 

The implementation of the ontological components into a real platform was done using 

an open-source learning management system (LMS) named Dokeos. The results of the ontology 

and prototype system evaluation show the coherence and the feasibility of the designed ontology; 

the implemented ontological model contributes to knowledge organisation in medical 

management while the prototype system meets the needs of health managers in what concerns 

the update and deepening of knowledge in the field of HHRM. 

Some of the original contributions in this paper are: 

1. outlining methodological  guidelines regarding the utilisation of semantic modelling in 

manager training as well as to long-life learning purposes; 

2. designing a mini-ontology specific to Health management, that would allow knowledge 

modelling for the target group, the managers in this domain of activity. This was 

achieved through identifying and defining the characteristics of the target group 

members, their profile, the training requirements in the field of HHRM as well as through 

the identification and acquisition of field specific knowledge. The student data model, the 

manager profile, the manager responsibilities correlated with derived competences, 

recommended bibliography according to the student training level and learning-style 

were designed. 

o developing ontological models that (inform) represent the base of the prototype 

system:  student model, learning process model and HHRM domain model. 

3. defining and implementing the e-learning  system based on the ontologies presented 

under 3  that aims to harmonise the person training level with the the body of knowledge 
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required by the manager’s role. Starting from the basic architecture of a web application 

the architecture of the prototype system was defined that contains the specific 

components of the previously designed application type (the presented ontological 

models). The system architecture is capable of supporting the training activities in an 

interactive, semantic web-based way. 

4. The implementation and the testing of the ontology-based prototype training system in 

order to offer personalised learning content. Apache was used in the implementation 

process, as web server that runs the PHP programming language as well as the EasyRdf 

libraries( RDF Library for PHP) and RAP RDF API-PHP. The Apache server runs a 

series of specific PHP scripts that offer the supporting functions to the semantic web-

based learning activities.  

5. The integration of the system with platforms and instruments dedicated to the e-learning 

field in order to obtain relevant information from the Internet, thus allowing the  use  of 

content given by semantic web and other materials in various formats.  

DOKEOS, an LMS open-source was selected for the implementation of the previously 

described e-learning process into a real platform. Specific LMS components are 

responsible for managing the content, assuring the semantic background and dynamically 

adapting the content directed to the student, according to their context. The integration of 

the system specific elements was achieved with Linux Open Source technologies, specific 

elements of PHP programming as well as RDF / OWL information. The persistent 

information is stored in a unique MySQL database. The specificities of system are: 

 the processing and the collection of semantic web specific information (RDF/OWL 

documents created with Protégé) was done by a semantic web engine and an open-

source module/subcomponent - EasyRdf and RDF API-PHP libraries. 

 the automatic determination of the learning style was done with a semantic web 

engine - it analyses relevant words that automatically indicate the student learning 

style 

 the determination of the student learning style: visual/verbal or active/reflective was 

done by two methods: (1) the ontological interpretation of a text introduced by the 

student into a definite zone of the platform and (2) a questionnaire. 

6. Personalised bibliographical recommendations offered to the student by the prototype 

system such as: 

 educational material such as: audio and video presentations, specific sites, text files; 

 bibliography documenting areas of competence relevant for a hospital manager, via 

keyword (selected web addresses and documentation); 
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 specific information provided by the component type Local Glossary which contains 

concepts, specific phrases to the management of human resources in the medical field 

and by WordNet dictionary included in Platform. 

By designing this prototype system premises were created for a knowledge database that 

can be used in environments similar to the investigated one, as well as being a powerful tool for 

improving the HRM knowledge of the management team in hospitals and medical centres. 

The aim and original contribution of the PhD paper reside in the implementation of a 

new, personalised, on-line learning approach (continuous training) for managers in the Health 

system, founded on e-learning modern technologies and specific ontologies, in a field of utmost 

importance. 

In future our aim is to develop the ontology defined at doctoral stage, the proposed 

prototype system respectively, by continuing our research and integrating it into a real 

environment, specific to hospitals similar to the investigated one. 

The implementation and utilisation of the on-line learning model in a real environment, a 

university hospital respectively, will need a testing pilot phase (to detect, evaluate and correct the 

possible errors that have surfaced during its use) as well as a later integration phase, with IT and 

ERP available resources used in hospitals. The satisfaction level of the stakeholders will be 

measured by means of questionnaires. 

Following research and investigations in the target field, during the elaboration of this 

PhD paper, it became evident that supplementary efforts are needed for the implementation of 

new training and professional development policies for the hospital managerial staff, Health 

being a dynamic and complex system that needs efficiency and modernisation, to respond to 

health public needs within the economic, social and political Romanian context. 


