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Rezumat

Motivatia cercetdarii

De-a lungul timpului educatia in domeniul medical a avut un rol fundamental in
viata societatii. Nevoia de persoane calificate care sa ofere ingriire de calitate
persoanelor suferinde a fost una dintre constantele istoriei omenirii. Cu até@t mai mult, in
contextul socio — economic actual, institutile care oferd servicii de educatie medicald
la orice nivel (preuniversitar, universitar, postuniversitar) si pentru orice categorie de
populatie (profesionisti in domeniul medical, persoane care prin natura profesiei lor nu
sunt implicate direct in sistemul de sandtate) trebuie sa aibd ca scop excelenta in
pregadtire a persoanelor angajate in procesul de instruire, care, la sfarsitul programului
de instruire, vor avea competenta de a asigura servicii in domeniul medical. Pentru a
atinge acest scop, respectivele institutii trebuie sa se foloseascd de toate instrumentele,

tehnologiile sau metodele adecvate.

Invatadmantul medical este considerat de multi ca unul dintre cei mai
conservatoari furnizori de educatie din punct de vedere a metodelor folosite. Desi la
alte specializari, in special cele tehnice, educatia asistatd de calculator este demult
infegratd in curricula educationald, in invatdmantul medical, cel putin la nivelul
Romdaniei, acest lucru se int@mpld sporadic. Lucrarea de fatd doreste sa prezinte
instrumente informatice si de comunicatie adecvate invatamantului medical traditional
si la distantd, pundnd accent pe implementarea acestor instrumente pentru

invatadmantul medical la nivel universitar.

Volumul tezei: 203 pagini, incluzénd lista de referinte bibliografice



Structura lucrarii

Lucrarea are urmdatoarea structurd:

Introducere

stadiul actual al cunoasterii

contributii personale

Lista de referinte bibliografice

Articole relevante publicate pe parcursul cercetdrii

Prezentarea lucrarii

In infroducere este prezentatd o scurtd motivare a acestei cercetari, precum si o

enumerare a punctelor care vor fi atinse in cadrul lucrdarii

Stadiul actual al cunoasterii (partea generald a tezei), cuprinde capitolele de la

1la 6, adicd

e Metode didactice si mijloace de invatdmant folosite In invatadmantul
medical traditional,

e Invatamant deschis si educatie la distantd,

e E-Leaming,

e Evolutia Invatamantului la distantd in domeniul medical,

e Utilizarea instrumentelor informatice si de comunicatie in Universitatea de
Medicind si Farmacie “luliu Hatieganu” Cluj Napoca

e Tendinte de utilizare a instrumentelor informatice si de comunicatie in

invatamantul medical, la nivel national si international



In primul capitol sunt enumerate si descrise principalele metode didactice si
mijloace de invatadmant folosite in invatdmantul medical tradifional — expunereaq,
conversatia, demonstratia, modelarea, metoda studiului de caz, exercitiul didactic,

proiectul si instruirea asistata de calculator.

Capitolul al doilea prezintd o scurtd istorie a invatamantului deschis si la distanta
la nivel mondial si national, precizind de asemenea obiectivele si caracteristicile

acestuia.

In capitolul al treilea se definesc conceptele de e-learning si institutie virtuald si

se precizeazd avantajele educatiei la distanta prin internet.

Capitolul al patrulea prezintd evolutia invatdmantului la distantd in domeniul
medical, prezentdnd exemple de aplicatii in cele trei faze a acestuia: invatamant la
distantd non - interactiv, invatadmant la distanta interactiv, medii de invatamant

virtuale.

Capitolul al cincilea prezintd principalele instrumente informatice utilizate in
Universitatea de Medicind si Farmacie “luliu Hatieganu” Cluj Napoca, atét in domeniul
didactic cat si in domeniul administrativ. In domeniul didactic sunt prezentate aplicatii
punctuale, utilizate de diferite catedre, aplicatii institutionale — aplicatii utilizate de
Scoala Doctorald si Masteratul de Metodologia Cercetarii Stiintifice Medicale si solufii
complexe - soluti de gestiune a activitdatii didactice utilizate de Catedra de
Informaticd Medicala si Biostatistica si Catedra de Educatie Fizica si Sport. Pe parte
administrativd sunt descrise aplicatile de gestiune a studentilor utilizate de catre
decanate, aplicatii utilizate de serviciul economic si aplicatii utilizate de catre serviciul

de achizifii

Capitolul sase prezintd tendintele de utilizare a instrumentelor informatice n
invatamantul medical la nivel national si international. La nivel national se precizeazad
cele douad linii principale de educatie: educatie pentru persoane din sistemul medical,
educatie pentru persoanele din afara sistemului medical, preciznd cadrul legislativ si
exemplificGnd modul de utilizare a instrumentelor informatice atat de catre Universitafi

ce au in curricula lor studiul medicinei cat si de alte institutii implicate in educatia in



domeniul medical. La nivel international sunt prezentate aplicatii institutionale si este
prezentatd tehnologia pacientului virtual, prezent@ndu-se exemple pentru diferitele

viziuni de utilizare:metodd liniard, semi-liniard, arbore.

Partea a doua a lucrdrii (contributiile personale) cuprinde doud studii a caror
scop este implementarea unui ansamblu de aplicatii informatice pentru invatadmantul
medical fraditional si la distantd, pe cele doud componente ale sale: studiul stiintelor

fundamentale si nivelul clinic — capitolele 7 si 8.

Primul studiu are ca scop crearea unei infrastructuri informatice adaptatd pentru

nevoile invatdmantului medical pentru studiul stiintelor fundamentale.

Astfel utilizdnd un esantion de studenti din anul | al Facultatii de Medicind s-a
studiat nivelul de cunoastere si de ulilizare a instrumentelor informatice specifice,
utilizGndu-se un chestionar de preevaluare. Analizdnd datele colectate pe baza
acestui chestionar s-a ajuns la concluzia cd toti studentii din acest esantion au
cunogstiintele necesare utilizarii unui  ansamblu  de aplicatii informatice pentru

invatdmantul medical la distantd, pentru studiul stiintelor fundamentale.

A fost descris ansamblul de aplicatii implementate ca suport informatic pentru
invatamantul medical asistat de calculator pentru studiul stiintelor fundamentale si sunt
prezentate materialele didactice realizate pentru studiul materiei Informaticd Medicala

si Biostatisticd (materiale de prezentare, demonstratii si exercifii).

S-a impartit acest lot in doud esantioane, primul esantion utilizGdnd doar metoda
tradifionald de educatie pentru studiul materiei Informaticd Medicald si Biostatistica,
matrie obligatorie in curricula anului |, esantionul al doilea utilizGnd si metoda
invatamantului asistat de calculator pentru studiul aceleiasi materii. La sfarsitul studiului
au fost testate cunostiintele studentilor din cele doud grupuri iar rezultatele au fost
analizate si comparate. S-a observat ca datele sunt normal distribuite ceea ce a permis

aplicarea unui test parametric (Z) pentru comparatia mediilor notelor studentilor din



cele doud esantioane. Rezultatul testului concluzioneazd cd media notelor studentilor
esantionului care au utilizat si medoda invatadmantului asistat de calculator este
semnificativ. mai mare decdt media notelor grupului care a ufilizat doar metoda
tradifionald. S-a studiat modul de utilizare a instrumentelor informatice si evaluarea

aplicatiilor si a metodei de catre studenti.

S-a studiat modul de folosire a materialului didactic de catre studentii
participanti la studiu. Cel mai mult au fost utilizate materialele de prezentare urmate la
mare distantd de demonstratii si de exercitii, fapt ce denotd preferinta studentilor
medicinisti din anul | pentru un invatadmant bazat pe teorie decdt pentru metoda

Tnvatdmantului bazat pe probleme.

Studiul modului de utilizare a instrumentelor informatice denotd preferinta
studentilor medicinisti din anul | pentru invatarea individuald in detrimentul invatarii in
grup. De asemeneaqa, analiza orelor la care s-au accesat instrumentele informatice
indica faptul cd aceastd metoda (invatamant asistat de calculator) trebuie folosita ca

parte a curriculei obligatorii, nu ca instrument aditional.

Ansamblul de aplicatii informatice precum si acceptabilitatea metodei a fost
evaluata folosind un chestionar aplicat studentilor din esantionul care a beneficiat si de
educatie asistatd de calculator. AnalizGnd datele colectate astfel s-a ajuns la
concluzia ca solutia informatica este adecvata pentru invatdmantul medical la nivelul
stiintelor fundamentale, concluzie intarita si de comparatia aplicatiei implementate cu
alte solutii existente pe plan natfional si internafional, iar metoda didacticd de
invatadmant asistat de calculator este acceptatd de studentii anului |, Facultatea de

Medicina.

Al doilea studiu are ca scop crearea unei infrastructuri informatice pentru
invatdmantul medical pe componenta clinicd S-a dorit implementarea unui ansamblu
de aplicatii informatice utilizdnd tehnologia “pacientului virtual”, identificarea unor
cazuri clinice adecvate, tfransformarea foilor de observatie a acestor cazuriin “pacienti

virtuali” si evaluarea atat a aplicatiei utilizate cat si a acestei metode didactice.



Este descrisa infrastructura hardware si software necesard realizGrii scopului si
solutia informatica implementatd pentru realizarea si gestionarea “pacientilor virtuali”,
insistndu-se asupra modului ei de utilizare. De asemenea este descrisd metodologia

propusa pentru tfransformarea datelor din foile de observatie in “pacienti virtuali”.

Au fost identificate trei cazuri clinice din cazuistica Clinicii Universitare Medicala
IV care, utilizGndu-se metodologia propusd au fost transformate in “pacienti virtuali”.
Acesti pacienti virtuali au fost pusi la dispozitia a 50 de studenti din anul V ai Facultatii
de Medicind. Cu ajutorul unui chestionar aplicat acestor studenti au fost evaluate

urmatoarele puncte:

o Evaluarea gradului de satisfactie si a acceptantei utilizarii calculatorului in
invatamantul medical pe componenta clinica
o Evaluarea materialului prezentat din punct de vedere didactic
o Evaluarea materialului prezentat din punct de vedere al modului de
realizare
o Evaluarea materialului prezentat din punct de vedere tehnic
o Evaluarea metodei ,pacientului virtual”
. Analizdnd datele colectate astfel s-a ajuns la concluzia ca solutia informatica
este adecvatd pentru invatdmantul medical clinic, concluzie intdritd si de comparatia
cu o aplicatie similara existenta, si faptul ca utilizarea “pacientilor virtuali” ca matrial

didactic este acceptatd de studentii anului |, Facultatea de Medicind

Concluziile tezei sunt:

1. Studiile realizate se incadreazad in linile de cercetare de actualitate si cu
posibilitate de finantare atat pe plan national cét si international.

2. Aplicatile informatice propuse ca instrumente informatice si de comunicatie
penfru Tnvatdmdantul medical fraditional si la distantd au putut sa fie
implementate utilizdnd infrastructura hardware si software existentd la nivelul

Universitdtii, nefiind necesare investifii suplimentare in acest sens.



10.

1.

12.

13.

Instrumentele informatice si de comunicatie din  componenta aplicatiei
informatice “Campus Virtual” sunt adecvate pentru educatia medicald asistata
de calculator pentru studiul stiintelor fundamentale.

Instrumentele informatice si de comunicatie din componenta aplicatiei
informatice “WebSp" sunt adecvate pentru educatia medicald asistatd de
calculator pentru componenta clinica.

Interfatele aplicatiilor sunt prietenoase, utilizatorii neavénd nevoie decdt de
cunostiinte minime de utilizare a calculatorului.

Desi materialul didactic este migdlos de realizat si conceperea acestuia este
costisitoare la nivel de timp, acest material odatd creat poate fi ulilizat de
nenumarate ori. Materialul existent poate fi modificat la dorinta si cerintele
cadrelor didactice cu eforturi minime

Mediul virtual face ca materialele didactice sa fie la dispozitia studentilor 24 de
ore pe zi, 7 zile pe saptadmand

Comparatia cu solutii informatice similare duce la concluzia cd aplicatiile
implementate sunt cel putin la nivelul aplicatiilor existente si utilizate pe plan
nafional si international

Evaluarea pe obiectivele propuse, cu aqjutorul chestionarului, a relevat
acceptabilitatea metodei de educatie asistatd de calculator in randul
studentilor

Participantii la studiu au considerat utild imbinarea metodei de educatie
traditionald cu cea asistatd de calculator

Studentii din grupul care au beneficiat suplimentar si de educatie asistatd de
calculator au obtinut rezultate semnificativ statistic mai bune la testarea finald
fatd de studentii care au utilizat doar metoda clasicd de educatie
Implementarea tehnologiei “pacientului virtual” integreazd Universitatea de
Medicind si Farmacie “luliu Hatieganu” sub aspect transfrontalier si multicultural
in cadrul Uniunii Europene. Studentii vor avea acces nu numai la pacientii virtuali
din cazuistica clinicilor din cadrul universitatii ci si la pacientii virtuali din alte zone
a Uniunii Europene

Utilizarea tehnologiilor informatice nu substituie practica medicald reald, acest

procedeu fiind cel mai important in invatdmantul medical.



14.Un proiect de introducere a metodei de educatie asistatd de calculator in
curricula universitard medicald trebuie sa prevadd un program al orelor in care
se utilizeazd aceastd metodad in cadrul orarului cursurilor si a lucrarilor practice al

Universitatii
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Summary

Motivation for Research

Through the centuries education in medicine has played a fundamental part in the life
of society. The need for qualified people able to offer quality care to those who suffer
has always been a constant in the history of humanity. Moreover, in today's socio-
economic context, the institutions that offer medical education services at any level
(pre-graduate, graduate, postgraduate) and for any category of population (medical
professionals as well as people that though their activity are directly involved in the
medical system) have to have as a main goal the excellence in training the people
involved in the teaching system, who, at the end of the training programme, will be
competent in offering services in the medical field. To be able to reach this goal, these
institutions need to use the proper instruments, techniques and methods.

The medical educational system is considered by many as being one of the most
conservative suppliers of education, according to the methods that are used. Although
in many specialties, especially the technical ones, computer-assisted education has
been long integrated in the educational curriculum, this rarely happens in the medical
domain, at least in Romania. This research paper aims to present the instruments of
communication and computing adequate to the medical education system, both in its
traditional form as well as distance learning.



Size of the research paper: 203 pages, including bibliography

The structure of the Research

The thesis has the following structure:

# Infroduction

#Actual level of information

#Personal contribution

#Bibliography

#Relevant articles published during the research period

Presentation of the research paper

The infroduction contains a brief motivation for the research, as well as a list of topics
that will be studied in the paper. #

The actual information (the general part of this thesis) is contained in Chapters 1- 6, that
are:

1) Teaching methods and means used in traditional medical education
2) The Open University and distance learning

3) E-Learning

4) The evolution of distance learning in the medical field

5) Using the instruments of computing and communication at “luliv Hatieganu”
University Cluj-Napoca

6) Tendencies of using instruments of computing and communication in the medical
education, at national as well as international level.



The first chapter lists and describes the main methods and means used in the fraditional
educational system: presentation, conversation, demonstration, modelling, case-
studies, exercise, project and computer-assisted education.

The second chapter presents a short history of the Open University and distance
learning, both at national and international level, with their objectives and
characteristics.

The third chapter defines the concepts of e-learning and the virtual institution, and talks
about the concepts of distance learning through the Internet.

The fourth chapter presents the evolution of distance learning in the medical field,
showing examples of applications of its three phases: non-interactive distance learning,
interactive distance learning and virtual learning media.

The fifth chapter deals with the main computing instruments used by “luliu Hatieganu”
University of Medicine and Pharmacy Cluj-Napoca, in the educational as well as the
administrative fields. From the educational field, the chapter describes point
applications, used by different departments, institutional applications used by the
Doctorate School and by the Post-Graduate Studies of Methodology of Medical
Scientific Research, and complex solutions, solutions of management of the teaching
activity used by the Department of Medical Computing and the Department of
Physical Education and Sports. From the administrative field, the chapter describes the
management applications of the students used by the deans’ office, the applications
used by the economy service and the applications used by the procurment service.

The sixth chapter presents the tendency of using the computing instruments in medical
education at the national and international level. At the national level, two main
educational tendencies are mentioned: education for professionals inside the medical
system and education for professionals outside the medical system, showing the legal
context as well as exemplifying how the Universities which have a medical curriculum
and other institutions involved in medical education use the computing instruments.
The chapter describes the institutional applications at international level by presenting
examples for the different visions of ufilisation: the linear method, the semi-linear
method, the “tree” method.



The second part of the paper (personal contributions) contains two studies whose aim is
implementing an ensemble of computing application for the traditional educational
medical system and that of distance learning, with its two components: the study of
fundamental sciences and the clinical level - chapters 7 and 8.

The aim of the first study is fo create an computing infrastructure adapted for the needs
of the medical educational system for the study of the fundamental sciences.

Using a sample group of first year students of the Medical University, it was researched
the level of knowledge and utilisation of the specific computing instruments, by using a
pre-evaluation questionnaire. Analysing the data collected through this questionnaire,
the conclusion reached was that all the students in this group have the necessary
knowledge to be able to use an ensemble of computing applications for study of
fundamental sciences in the medical long distance learning.

The research also dealt with the ensemble of applications implemented as computing
support for the medical educational system assisted by the computer for the study of
fundamental sciences and has presented the teaching materials for studying Medical
Computing and Biostatistics (presentations, demonstrations and exercises)

The sample group was divided into two, the first group using only the traditional
methods of education in the study of Medical Computing and Bio-Statfistics (a
compulsory subject in the 1s-year curriculum), while the second group also used the
method of computer-assisted learning for the study of the same subject. At the end of
the study the levels of knowledge of the students in the two groups were tested and the
results analysed and compared. It was noticed that the data are normally distributed, a
fact that allowed the application of a parametric test (Z) to compare the average
grades of the students in these two groups. The results of the test conclude that the
average grades of the students of the group that used the computer-assisted learning
method in addition to the traditional ones are significantly higher than the average
grades of the group that used only the traditional methods. The research also studied
how the computing instruments were utilised and how the students evaluated the
applications and methodology.



The way the students from the sample group used the materials was also studied as
well. The ones used most were the presentation materials, followed distantly by the
demonstrations and exercises, a fact that shows the preference of the first-year
students for an educational method based on theory as opposed to a educational
method based on problem-solving.

By studying the way students ufilised the computing instruments it was shown the
preference of the first-year medical students for individual learning instead of group
learning. Also, by analysing the classes in which the computing instruments were used it
was indicated that this method (of learning assisted by the computer) has to be used as
a part of the compulsory curriculum, not as an additional instrument.

The assembly of the computing applications as well as the acceptability of the method
was evaluated by using a questionnaire given to the students that that belonged to the
sample group that had benefited from the computer-assisted education. By analysing
the data collected this way it was concluded that the computing solution is sufficient
for medical education at the fundamental sciences’ level, and this conclusion was
emphasised by comparing this application with other solutions existing at the national
and international level; it was also concluded that the didactic method of computer-
assisted learning is acceptable to the first-year medical students.

The aim of the second study is to create a computing infrastructure for the clinical
components of a medical teaching system. The objectives were to assemble a
computing application by using *“virtual patient” technology, identifying some
appropriate clinical cases, tfransforming their observation sheets into “virtual patients”
and evaluating both this application and the methodology.

The chapter describes the hardware and software architecture necessary to reach
these objectives and the computing solution implemented to create and manage
“virtual patients” by emphasising how it should be used. It also describes the
methodology suggested in order to transform the information from observation sheets
into “virtual patients”.

There were three cases from the collection of cases of the Medical University Clinic IV
that, by using the suggested methodology, were fransformed into “virtual patients”.



These “virtual patients” were left at the disposal of 50 5th-year medical students. These
students were given a questionnaire and the following points were evaluated:

# Evaluation of the degree of satisfaction and acceptance of using the computer in
the process of learning the clinical component of medicine;

# Evaluation of the material presented from its didactic point of view;
# Evaluation of the presented material according to the way it was created;
# Evaluation of the presented material from its fechnical point of view;

# Evaluation of the method of the “virtual patient”

By analysing the collected data the conclusion was reached that the computing
solution is sufficient for clinical medical education; this conclusion was emphasised by
comparing it with an existing similar application, and by the fact that the “virtual
patient” method is accepted by the first-year medical students.

The conclusions of the thesis are:

1. The studies are in line with current research and with the possibility for financing at a
national as well as international level

2. The computer applications proposed as computing and communication instruments
for traditional medical education as well as distance learning could be implemented
by using the hardware and software structure already in existence at the University, with
no need for extra investment.

3. The computing and communication instrument components of the “Virtual Campus”
computer application are adequate to the medical computer-assisted education for
studying the fundamental sciences.

4. The computing and communication instrument components of the “WebSp”
computer application are sufficient for medical computer-assisted education for
clinical components.

5. The applications interfaces are user-friendly, only needing minimal requirements of
computer use.



6. Although preparing the teaching material involves a serious amount of work and
time, once created this material can be used again and again. Additionally, it can be
modified with minimum effort according to the wishes and needs of the teachers.

7. The virtual environment makes it possible to have this feaching material available to
students 24 hours a day, 7 days a week.

8. Comparing these methods with similar computer-based solutions has lead to the
conclusion that these applications as implemented are at least at the level of existing
applications used at national and international level.

9. Evaluation of the proposed objectives using questionnaires has shown that the
students find the computer-assisted learning method acceptable.

10. The participants of this study considered it useful to combine traditional methods of
learning with computer-assisted learning.

11. In the final testing, the students who belonged to the sample group that
complementarily benefited from computer-assisted education had results that were
significantly better from the statistical point of view than the students who used only
traditional methods of education.

12. The implementation of “virtual patient” technology has integrated “luliu Hatieganu”
University of Medicine and Pharmacy Cluj-Napoca into the European Union through its
multicultural and cross-frontier aspect. Thus, the students will have access not only to
the virtual patients of the case collection of the university clinics, but to virtual patients
from other parts of Europe as well.

13. Utilisation of computer technology does not replace real medical practice; this is still
the most important process in the medical education.

14. A project infroducing the computer-assisted education method into the medical
curriculum needs to suggest a schedule of the classes to which this method will be used
in the timetable of the lectures and practical courses of the University.

The bibliography contains 168 titles, over 50% of which have been published in the last 5
years.

There are three annexed published articles, all relevant to the subject.
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