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Structure of a modern medical curriculum should follow recommen-
dations of professional bodies (like World Federation for Medical Ed-
ucation) in order to educate and train medical professionals equipped 
with problem solving/critical thinking skills entering a world of 
evidence-based medicine  and demands of contemporary medical 
practices.  Also, political and socio-economic realities in addition to 
traditional and cultural values should be taken into account in order 
to avoid creating an unsustainable program. Requests for curricular 
changes by the European Union Commission were used as a chance 
to shape our program into an original blend of traditional pre-clinical 
and clinical subjects with several vertically integrated subjects focus-
ing on mastering clinical skills, professional attitudes, information 
management and critical as well as evidence-based reasoning and de-
cision making. Reasons for introducing curricular changes in addi-
tion to detailed structure of current medical course at the University 
of Split School of Medicine is presented in this paper. 
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Introduction
Medical education at the tertiary level has 
been in existence since 1979 in Split, ini-
tially as a branch of the University of Za-
greb School of Medicine and since 1997, as 
an independent School of Medicine within 
the University of Split (1). Establishing and 

developing new medical school is a long, 
laborious and expensive process, requiring 
not only infrastructural prerequisites, but 
also highly motivated and educated human 
resources. Carefully planned recruitment 
and training of academic staff members (2, 
3) resulted in the fact that most, if not all, 
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staff members have extensive international 
experience in (mainly US) centres of bio-
medical excellence, where  high-level aca-
demic medicine is practiced. Hence, young 
academic trainees from Split mastered the  
“trade” from colleagues who were constant-
ly trying to balance three principal missions 
of academic medicine: health care, research 
and teaching (4, 5). Upon their return to 
Split, young academics strived to incorpo-
rate those habits not only into their daily 
routine, but also into our medical curricu-
lum, which was different and original from 
the commencement of the course. Recent 
requests for curricular changes by the Eu-
ropean Union Commission (below) helped 
shape our program into a rather unique and 
original mixture of “old and new”. Hence, in 
addition to the traditional pre-clinical and 
clinical subjects, our curriculum includes 
several vertically integrated subjects focus-
ing on mastering clinical skills, professional 
attitudes, information management and 
critical as well as evidence-based reasoning 
and decision making (6). 

What are the main problems 
associated with the traditional 
medical curriculum?

Everyone involved in biomedical education 
has an opinion about medical curricula. 
How many times have we heard that the 
“curriculum is overloaded”, that there is an 
“overemphasis on the recall of facts at the 
expense of scientific reasoning”, that there is 
“failure to integrate basic science with clini-
cal practice”, perhaps there is “failure to pro-
duce students capable of self- initiated learn-
ing and critical thinking” or sometimes that 
the medical curriculum is not “responsive to 
the evolving needs of society”. It is fascinat-
ing that all of the abovementioned opinions 
and impressions are actually highlights of an 
article dealing with a need to reform medi-
cal curriculum published in 1933 (7)!  More 

recently, several publications have dealt with 
the  need for fundamental changes in the 
organisation of medical curricula in order 
to prepare modern medical professionals 
to cope with rapid expansion of scientific 
biomedical knowledge and modern diag-
nostic/therapeutic technology. These papers 
also reflect the needs and expectations of 
modern society and changing conditions of 
the health care delivery systems (8, 9). Ac-
cepting and appreciating habits of lifelong 
learning and mastering new information 
technologies are now also seen as a must in 
a modern medical curriculum. Numerous 
reports have been put together by the World 
Federation for Medical Education (WFME) 
(10) suggesting the following recommenda-
tions with regards to aims and content of 
medical education:

– balance of academic and practical pro-
fessional competences (skills, attitudes 
and communication abilities) should 
be achieved, 

– core curriculum should be supple-
mented by well defined optional con-
tent,

– focus should be on prevention of dis-
ease and promotion of health and well 
being, in addition to the acquisition 
of basic biomedical, psychosocial and 
clinical knowledge and skills, 

– when planning educational pro-
grammes, health needs of society 
should be considered,

– curriciculum should be adaptable to 
changes in regard to the spectrum 
of diseases as well as to demographic 
changes with a significant part of the 
curriculum in the primary care sector,

– research methodology and electives 
should be part of the curriculum as 
well as training of teamwork skills,

– careful coordination of basic, research, 
general postgraduate, specialist and 
continuing medical education phases 
of education should be in place,
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– teaching skills and developments 
should be given the same credit as 
research activities of academic staff 
members,

– a central curriculum committee look-
ing after the structure of integrated 
curriculum and select methods of edu-
cation and examination should be es-
tablished,

– medical education should be recog-
nised in faculty budgets the same way 
as research activities. Similar recom-
mendations were produced concern-
ing the learning process and assess-
ment methods in medical education 
(see tables in reference 10).

Why is there resistance to changes?

Although everyone understands and agrees 
that changes in medical education are nec-
essary, few are prepared to incorporate 
the above recommendations in their cur-
ricula. The lack of initiative is driven per-
haps by robust traditional and cultural as 
well as political and socio-economic reali-
ties. Strong factors most certainly include 
a built-in conservatism of staff members, 
shortage (or complete lack of) educational 
budgets in addition to inadequate supervi-
sion of educational programmes and lack of 
academic incentives for teaching activities. 
Despite these, in the last three decades nu-
merous new approaches have been mastered 
and implemented (with various success) in 
many medical faculties worldwide. Perhaps 
the most recognizable form of reformed 
medical curricula  is the so called Problem 
Based Learning (PBL) approach, in which 
“real case-based” scenarios are used as trig-
gers for teaching  anatomy, physiology, bio-
chemistry, pathology (and other pre-clinical 
disciplines) while at the same time adding 

clinically relevant meaning, resulting in 
a  more enthusiastic approach by students 
(11). In addition to this, both horizontal 
integration (between disciplines) and verti-
cal integration (between basic and clinical 
sciences) are supposed to bring academics 
from different departments together and 
“force” them to work on the above-men-
tioned common goals. This, in addition to 
very early contact with clinical scenarios, 
is helping students to lose their perception 
of the medical curriculum being disjointed, 
fragmented and, particularly during first 
few years, detached from clinical situations/
patients.   

Recent changes to our curriculum 
could not be resisted

The new curriculum at the School of Medi-
cine in Split was designed in line with rec-
ommendations of the Committee  of experts 
which assessed the situation in five regu-
lated professions in the health sector in the 
Republic of Croatia (conducted from 7 to 10 
July 2008) and in accord with the provisions 
of the Regulated Professions and Recogni-
tion of Foreign Professional Qualifications 
Act passed by the Croatian Parliament in 
2009 (12). The key determinants of the new 
program are six years of study, 5500 hours 
of direct teaching and 360 ECTS points. 
The program includes 190 hours of elec-
tive courses in the first 4 years of the course 
(worth 14 ECTS points) and 640 hours (24 
ECTS points) of clinical rotations, a total of 
890 hours or 44 ECTS credits. Detailed com-
position, including all subjects and teaching 
hours of our curriculum, is presented in Ta-
ble 1. Some of the above changes were close 
in line with curricular modifications intro-
duced almost 10 year ago when the first ma-
jor reconstruction was performed (13).
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Table 1 List of compulsory subjects and/or modules with hours of active teaching required and ECTS points 
allocated in the new program of Medicine in Split, Croatia.

YEAR 1 Hours*
ECTS†

Subject Total L+S+P

Medical Humanities I – Introduction to Medicine 25 10+5+10 2

Medical Biology 100 34+34+32 9

Medical Physics and Biophysics 70 34+15+21 6

Social Medicine 25 15+10+0 2

Anatomy 200 60+70+70 20

Histology and Embryology 110 30+40+40 10

Clinical and Social skills I 85 10+5+70 3

Research in Biomedicine and Health I 50 10+15+25 4

Elective course (two) 50 10+20+20 4

Total 715 60

YEAR 2 Hours
ECTS 

Subject Total L+S+P

Medical Chemistry and Biochemistry 190 50+80+60 17

Research in Biomedicine and Health II 25 0+10+15 2

Physiology 170 19+95+56 15

Immunology and Medical Genetics 90 24+42+24 6

Basic Neuroscience 95 21+42+32 9

Clinical and Social skills II 85 10+5+70 3

Medical Humanities II – History of Medicine and Social Responsibility of Medicine 50 20+30+0 4

Elective courses (two) 50 10+20+20 4

Total 755 60

YEAR 3 Hours
ECTS 

Subject Total L+S+P

Basics of Medical Microbiology and Parasitology 80 12+20+48 7

Research in Biomedicine and Health III 25 0+10+15 2

Pathology 180 40+70+70 16

Psychological Medicine I 30 10+10+10 2

Patophysiology 110 40+40+30 9

Pharmacology 115 25+50+40 10

Clinical propedeutics 180 45+45+90 8

Medical Humanities III – Communication Skills 25 10+15+0 2

Elective course (two) 50 10+20+20 4

Total 795 60
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Table 1, continued

YEAR 4 Hours ECTS 

Subject Total L+S+P

Radiology 70 20+10+40 4

Nuclear Medicine 30 10+8+12 2

Internal Medicine 360 72+72+216 20

Infectology 75 15+20+40 5

Clinical microbiology and parasitology 30 12+18+0 2

Psychological Medicine II 30 10+10+10 2

Neurology 85 20+25+40 6

Neurosurgery 15 4+6+5 1

Psychiatry 105 30+20+55 6

Dermatovenerology 80 20+20+40 5

Medical Humanities IV – Medical Ethics and Bioethics 50 10+40+0 3

Research in Biomedicine and Health IV (parallel with selected clinical courses) 25 0+10+15 2

Elective course 25 5+10+10 2

Total 980 60

YEAR 5 Hours
ECTS 

Subject Total L+S+P

Anaesthesiology and Intensive Medicine 95 15+20+60 5

Surgery 205 36+54+115 13

Urology 40 10+10+20 2

Ophthalmology 60 15+15+30 4

Otorhinolaringology 70 15+20+35 4

Maxillofacial surgery and Dental Medicine 30 10+10+10 2

Orthopaedics 55 10+20+25 3

Physical and Rehabilitation Medicine 45 13+16+16 2

Gynaecology, Obstetrics and Reproductive Medicine 200 50+50+100 12

Clinical Oncology 30 5+10+15 2

Occupational and Naval Medicine with Environmental Health 60 20+20+20 3

Research in Biomedicine and Health V 25 0+10+15 2

Medical Humanities V – Clinical Ethics 25 9+16+0 2

Epidemiology 60 33+11+16 4

Total 1000 60

Ivica Grković et al.: Concepts of modern medical curriculum
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Decisions that we had to make

A careful and objective analysis of the aca-
demic programs for Medicine in Europe, 
shows a surprising variety of programs, so 
vast that it is impossible to find a standard  
curriculum (14). Instead, we had the option 
of either copying the curriculum developed 
by a prestigious medical school or adopt-
ing the parts of individual programs which 
seemed best applicable to our own environ-
ment and make a “happy mix” of several 
different programs. We opted for the latter 
approach, keeping in mind the major weak-
nesses of our school, primarily the insuffi-
cient number of academic staff members, 
and secondly the lack of tradition and ex-
pertise in some contemporary approaches 
to medical training, such as “problem-based 
learning” (PBL) or complete structuring of 
preclinical curriculum to “organ oriented” 
organization of the course. In the case of 
these two concepts, the development of PBL 
is expected in a year or two as part of elective 
courses, whereas “organ oriented” teaching 
is emphasized in clinical subjects.

The framework of the curriculum for 
the Medical School in Split

In accordance with the Provisions of Direc-
tive 2005/36/EC of the European Parliament 
and the European Council on recognition of 
professional qualifications (from 7 Septem-
ber 2005) (15) and its amendments, our pro-
gram redefines the competencies of a medical 
graduate by taking into account our original 
teaching experiences and modern trends in 
medical education. Recommendations from 
Article 27 of the Regulated Professions and 
Recognition of Foreign Professional Qualifi-
cations Act are specifically applied:

Training for medical doctors guaran-
tees that the student acquired the following 
knowledge and skills:

- Adequate knowledge of basic sciences 
on which medicine is based on and a good 
understanding of scientific methods includ-
ing the principles of biological functions and 
evaluation of scientifically established facts 
and data analysis.

- Sufficient understanding of structure, 
function and behaviour of healthy and sick 

Table 1, continued

YEAR 6 Hours
ECTS

Subject Total L+S+P

Forensic Medicine 60 10+26+24 3

Paediatrics with School Age Medicine 215 56+64+95 14

Laboratory Diagnostics 40 10+10+20 3

Health care organization and health economics 75 40+20+15 3

Medical Humanities VI – Ethics of Palliative Medicine 25 0+25+0 2

Research in Biomedicine and Health VI (Diploma thesis) 120 2+6+112 7

Family Medicine 80 20+60 3

Clinical rotation: Family Medicine 100 C. rotation 4

Clinical rotation: Internal Medicine 180 C. rotation 7

Clinical rotation: Surgery 180 C. rotation 7

Clinical rotation: Mother and Child 180 C. rotation 7

Total 1255 60

*L – lectures, S – seminars, P – practicals. † European credit transfer system.
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individuals as well as the interrelation of a 
person’s health with his physical and social 
environment.

- Adequate knowledge of clinical disci-
plines and procedures giving an integrated 
image of both mental and physical illnesses, 
of medicine in general, from prevention to 
diagnosis and therapy, including human re-
production, 

-Adequate clinical experience gained in 
health care facilities under appropriate super-
vision   

Our curriculum particularly recognizes 
the need for increasing the level of clini-
cal skills of medical graduates and this has 
been emphasised in the program. Basic el-
ements of internship are also incorporated 
into the sixth year of the curriculum as so 
called “clinical rotations”. Choice of this 
form of teaching organisation is based on 
the perception of medical education as the 
source of a) knowledge, b) skills and c) at-
titudes, in which the teaching units, at the 
end of the program, integrate previously ac-
quired knowledge, skills and attitudes into a 
professional care for the patient. Knowledge 
and skills are gained gradually during the 
program to be finally integrated in clinical 
rotations. 

Specific features of the program

Firstly, in the first two years new subjects 
called Clinical and social skills I and II were 
introduced, so that in conjunction with so 
called “clinical propedeutics” (in the third 
year), classical clinical subjects and clini-
cal rotations lead to gradual acquisition of 
skills, beginning with practising on anatom-
ical preparations then using models (phan-
toms) and finally in the context of hospital 
wards with real patients. Clinical and social 
skills I and II gained the status of obligatory 
subjects with ECTS points, and teaching was 
organised in allocated classrooms fitted with 
all the necessary equipment.

According to the latest European and 
American trends, a Medical humanities 
course was introduced (16), and vertically 
integrated through all six study years. This 
course includes Introduction to Medicine, 
Medical Sociology, Medical Ethics, History 
of Medicine, and Medical Humanities in 
the narrow sense. Introduction of “Medi-
cal Humanities” into the Medicine cur-
riculum is considered to be one of the latest 
achievements of medical education, intro-
duced  with the intention  of expanding the 
physician”s worldview, “softening” heavily 
structured and specific programs with the 
aim of  stimulating   empathy in  future phy-
sicians towards their patients (17, 18).

Psychological medicine I and II was ex-
panded during the third and the fourth year 
of the course, aiming to prepare students for 
challenges related to direct contact with (de-
manding and difficult) patients.

Following recommendations of the 
World Federation for Medical Education 
(19) the vertically integrated subject Re-
search in Biomedicine and Health was in-
troduced. It contains courses from the old 
program: Introduction to Research in Medi-
cine, Medical Statistics, and Medical Infor-
matics. It has been  expanded with new top-
ics including: Principles of Evidence Based 
Medicine (EBM), Evaluation of Health 
Care Excellence and finally by conducting 
a research project resulting with production 
(and defence) of a research thesis (20). From 
the first year, students are introduced to 
the principles of evidence-based medicine 
and are instructed to constantly use that 
concept in learning and practice so it can 
be adopted as a “way of thinking” for each 
medical student. Stanford University School 
of Medicine’s strong commitment to student 
research is founded on the principle that in-
vestigative experience sharpens critical rea-
soning (21). Students who are educated in a 
research environment are stimulated to seek 
so called “deeper understanding” of disease 

Ivica Grković et al.: Concepts of modern medical curriculum
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and develop their ability to analyse scientific 
literature, making them valued members 
of any medical field, whether it be academ-
ic medicine, community-based practice, 
health care policy or emerging technologies 
(21). We were guided by the belief that the 
practice of medicine requires education in 
scientific principles, acquisition of knowl-
edge, as well as an understanding of how 
current medical knowledge is scientifically 
justified and how that knowledge changes.

Family Medicine changed to a subject 
with a relatively small portion of teaching 
hours allocated to lectures/seminars and a 
strong focus on practical work/clerkship in 
primary care environment in both city and 
country/suburban practices.  

Medical genetics was modernized towards 
bioinformatics, genomics and proteomics 
and is with Immunology “integrated” into a 
single subject and a single exam.

A new course, Medical Diagnostics, was 
introduced in the final year, since even rou-
tine medical diagnosis is accompanied with 
complicated “personalised” diagnostic pro-
cedures (e.g. genomics, bioinformatics, pro-
teomics, and individualized medicine).

What are “Clinical rotations?” 

Using the idea of professional appren-
ticeship, a new form of teaching/learning 
(which basically replaces the former in-
ternship) was introduced with the aim to 
provide each student with the unique ex-
perience of independent-but-supervised 
professional training in the final year of the 
medical course. Rotations are shaped so that 
students can integrate acquired knowledge 
and skills and apply them to everyday work 
on patients. Rotations are: Internal Medi-
cine, Surgery, Maternal and Child Health 
and Family Medicine, with 640 hours di-
vided between these four rotations. Students 
are guided by their clinical supervisors in a 
one-to-one fashion. 

Within the clinical rotations in Internal 
Medicine, Surgery and Maternal and Child 
Health students are given the choice of sub-
specialties (e.g. neurology in Internal Medi-
cine rotations) while in Family Medicine 
they can experience working in a specific 
environment (city, countryside, island etc.). 
Supervisors are chosen from senior resi-
dents and junior ward physicians. Their only 
mission is to make their student-protégé a 
close follower of their work and their substi-
tute, whenever that is possible. 

Openness of the program towards 
student mobility and diversity of 
extracurricular activities

In addition to taking elective courses that 
are a formal part of the School’s program, 
students can satisfy requirements for an 
elective course in the following way: 1) by 
spending time, during the summer holidays, 
in a hospital  or  research laboratory abroad;  
2) by volunteering in social institutions;  3) 
through Erasmus programs and schemes 
(if student’s work under this program lasts 
for two months or more, he/she will be ac-
knowledged up to two elective subjects); 4) 
through publication of a scientific article (co-
authorship on a research paper published in 
a scientific journal, which is not used in the 
final thesis); 5) active participation in educa-
tional activities of the Croatian branch of the 
Italian Cochrane Centre (CBICC), active 
participation in CroCoS seminars (annual 
CBICC meeting) and successfully complet-
ed electronic CBICC course is also acknowl-
edged as an elective course. 

Additional exams that students want 
to sit!

New exams have been introduced, similar to 
the German schools of medicine “rigoroz”, 
“physicum”, and the United States Medi-
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cal License Examination (USMLE) 1, 2 and 
3. Our exams are named “Comprehensive 
exam 1” (CE1 at the end of the third year 
of study and include all subjects from the 
first three “preclinical” years), Comprehen-
sive exam 2 (CE2 at the end of the sixth 
year, including all clinical subjects) and an 
Objective Structured Clinical Examination 
(OSCE) also at the end of the sixth (final) 
year. Their purpose is the control (or restric-
tion) of inconsistent and spasmodic study-
ing, “scraping by” in exams and elimination 
of cheating in exams. We also wanted to cre-
ate the possibility of a Gaussian distribution 
of students according to their performance, 
which is why these exams are strongly rep-
resented in the Diploma Supplement. An 
important dimension of this novelty is feed-
back on the quality of teaching of certain 
subjects as well as a chance to evaluate cred-
ibility of grades that students obtain.

Our curriculum has well defined 
boundaries

Our new program insists on strict compli-
ance with the Bologna rules, guidelines and 
principles in accordance with the Regula-
tions on the study and studying at the Uni-
versity of Split and School of Medicine in 
Split. This means that the school year runs 
from 1 October to 15 July, so that the pre-
scribed number of hours of the program 
(5500) could be accomplished without com-
promising the recommendation that a stu-
dent should have no more than 25-30 hours 
of direct teaching/instructions in one week. 
The year is not divided into semesters, and 
classes are conducted in blocks (cycles) for 
individual subjects. The first examination 
period is  scheduled after the completion of 
lessons (cycles or blocks), after several free/
study days (counting weekends and holi-
days). This interval is determined in propor-
tion to the length of the block of a subject 
to which it refers. The second examination 

period is between 16 and 31 July, while the 
third and fourth examination periods are in 
September. The fourth examination period 
is always in front of an examination com-
mittee. In the case of unsatisfactory results 
(even after four attempts), a student has to 
re-enroll the subject. 

Conclusion

It appears that a constant evolution (some-
times even a revolution) of medical curri-
cula is driven by several major reasons: an 
exponential expansion of the amount of 
knowledge in biomedical sciences, changing 
“character” of contemporary medical prac-
tices and a strong push to educate and train 
practitioners with built-in problem solving/
critical thinking skills in addition to the evi-
dence-based professional mind-set. Our po-
litical and socio-economic realities leaning 
on (often restraining) traditional and cultur-
al values do not allow major shifts in curric-
ular designs, particularly in biomedical and 
health-related tertiary education. Our de-
lay in introducing revolutionary curricular 
changes may not necessarily be bad, many 
forms of PBL-based curriculum did not pass 
the test of time (or financial sustainability) 
resulting with several iterations of the origi-
nal “McMaster PBL” curriculum design; the 
latest adopted in 2005 is called COMPASS 
(concept-oriented, multidisciplinary, prob-
lem-based, practice for transfer, simulations 
in clerkship, streaming) model focusing on 
logical sequencing of basic/clinical concepts 
and the organisation of body systems (22).

We believe that one of the ways to ad-
dress demands to reorganise the curriculum 
according to the latest recommendations 
is vertical integration of as many subjects/
disciplines as possible. When this is done, 
a set of core problems/principles for every 
subject can be developed and followed, from 
early to late years, from simple to more com-
plex concepts, from preclinical to clinical 

Ivica Grković et al.: Concepts of modern medical curriculum
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scenarios and settings. This creates clear op-
portunities for students to not just gain ba-
sic/clinical knowledge but also to apply it to 
real clinical problems.  For start, our vertical 
integration effort included medical humani-
ties, principles of research in biomedicine, 
to a smaller degree psychological medicine 
and, perhaps most importantly, clinical and 
social skills. We believe that this approach 
should be adopted for subjects like pathol-
ogy and pharmacology, for which a set of 
common principles could be applied to 
most if not all clinical problems and scenar-
ios. Sub-specializing pathologists and clini-
cal pharmacologists are already members 
of a wide range of clinical teams and their 
experiences should be incorporated into the 
core medical curriculum (within “classic” 
medical and surgical clinical subjects) in the 
form of clinicopathological/pharmacologi-
cal case conferences or debates (23). Not a 
single innovation or intervention in the cur-
riculum should pass without careful evalua-
tion and monitoring, in which both students 
and teachers have equal say. In addition to 
this, we believe that student”s knowledge, 
skills and attitudes should be monitored and 
continuously assessed with exams which are 
not part of the compulsory set of subjects. 
Hence we introduced so called “Compre-
hensive exams 1 and 2” as well as an end-of-
course OSCE. Results of the first Compre-
hensive exam 1 held in September 2011 are 
very encouraging with all but one student 
out of 58 achieving more than 60% of cor-
rect answers.

Introduction of changes and novelties al-
ways meet a lot of resistance and scepticism 
from both parties involved in the educa-
tion process (students and teachers), but as 
long as they are based on solid educational 
research, on continuous assessment and 
evaluation and is financially sustainable it 
should gain both encouragement and sup-
port of the faculty administration.
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