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Abstract: In the 60s of the last century, a number of new universities in the world began to apply an integrated program of medical 
education, the cornerstone of which was problem-oriented education. Thus, the Flexner model of higher education adopted by that time in 
most countries of the world, with its characteristic segregation of teaching of the theoretical and clinical disciplines, which had ceased to 
satisfy the needs of modern healthcare, was gradually replaced by a new system that put the student in the center of the educational 
process and opened the way to active methods of teaching being focused on the end result – training of graduates whose qualifications 
most fully satisfy the needs of society. 
Over the half-century history of its existence, this system has been adopted by most medical universities in different countries of the world, 
in many of which it has undergone significant modifications in accordance with the needs of national educational standards. Many medical 
universities in Russia and other countries of the former Soviet Union showed interest in this system, some of the medical faculties of our 
country accepted certain elements of it. However, up to date no integrated preclinical medical education program has been applied in any 
of the Russian universities. Hereby we are undertaking an attempt to analyze the reasons and assess the possible perspectives for the 
transition of medical universities in Russia to teaching of fundamental and biomedical disciplines using the integrated curriculum. 
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Introduction  

The rapid development of medical knowledge and changing 
conditions for the functioning of the national health care system 
dictate the need to review existing medical educational programs. 
When the medical curriculum is becoming more and more applied, 
preclinical departments have to look for more flexible approaches 
to teaching of their disciplines in accordance to the needs of 
clinical departments and the requirements of practical health care 
to make medical education outcome-based from the very first day 
of its implementation. For a long time, medical education was 
focused on the acquisition of professional knowledge and skills, 
while currently this approach may no longer be considered 
sufficient, as modern graduates also require an ability to 
communicate, collaborate, develop logical constructions and 
obtain the skills to do research and conduct scientific discussions. 
In various universities in the world, these aspects are integrated 
into the goals of educational programs [1-3].  

The Flexner’s reform of medical education, launched at the 
beginning of the 20

th
 century, suggested a disciplinary model of 

teaching in preclinical years of medical curriculum, after which the 

students passed exams in fundamental and biomedical subjects 
and only then they went on to study clinical medicine. Despite the 
positive features of Flexner’s reform, such as enhanced 
requirements to the proficiency of applicants, utilization of 
scientific achievements in medical education, teaching of clinical 
medicine at the patient's bedside, this model soon began to 
impede further development of medical curriculum due to its 
strictly unified standard, passive teaching methods, fragmentation 
and isolation of knowledge obtained in preclinical departments, 
focus on hospital medicine rather than a healthcare system that 
would satisfy the needs of modern society [4-6].  

From the late 60-ies – beginning of the 70-ies of the last 
century, problem-based learning and an integrated medical 
curriculum were started at the medical faculties of the newly 
established universities, such as McMaster University in Canada 
and University of New Castle in Australia [1, 7, 8]. The decisive role 
in the success of these truly revolutionary transformations that 
began to unveil in the medical education was played by two 
outstanding medical teachers: John Hamilton, who headed the 
committee on medical education, and Howard Barrows, the 
founder of problem-based learning at McMaster University. 
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The innovations in the aforesaid medical universities began 
with the restructuring of preclinical education: from subject-
oriented to integrated, with all its currently well-known attributes: 
problem-based learning, an objective structured clinical 
examination (OSCE) using simulation technologies, summative and 
formative assessment of knowledge and skills, organization of the 
educational process around the most significant tasks that 
students must be able to solve successfully upon graduation [1, 3, 
9].  

As described by John Hamilton [7], integration itself at that 
time was not a major objective, but since problem-based learning 
was launched [10], the consolidation of preclinical disciplines to 
solve biomedical problems became inevitable. The reform of 
medical education, which started at McMaster University, was 
picked up by many medical schools in the world, as its 
attractiveness was primarily due to the fact that it put the student 
in the center of the educational process, trained him as a person 
who can solve the medical problems of modern society. If in the 
Flexner model of medical education preclinical students did not 
see the relevance of the obtained theoretical knowledge to their 
future clinical practice or saw it in a very truncated form, 
thereafter the integrated program started to teach students to 
think like real doctors from their first day at the medical university 
[1]. Thus, graduates of medical universities who had adopted an 
integrated program were better prepared to meet the needs of 
the society they were supposed to serve to. The integrated 
curriculum was recognized as the best way to build up 
competencies, and it received a great support of the national 
accreditation agencies [6, 13-15].  

 

Material and Methods 

This review paper is based on the materials collected from the 
data bases: PubMed, SCOPUS, Web of Science, Google Scholar, 
elibrary, and personal long-term experience of the authors in 
teaching of integrated and discipline-based preclinical medical 
curriculum. 

 

Results 

“Horizontal” and “vertical” integration in medical curriculum 

Vertical integration strengthens the link between preclinical 
education and the clinical phase of the medical university 
program. At the same time, the preclinical phase becomes more 
focused on clinical practice, and the clinical phase becomes more 
structured and more frequently addresses the preclinical 
disciplines in different ways. The preclinical phase includes a 
discussion of clinical cases in problem-based learning and an 
acquisition of practical skills in simulation centers. The ethical, 
humanistic and populational aspects of medicine and healthcare 
are included in the vertical axis using active teaching methods and 
problem-based teaching in small groups [1, 2].  

The experience of most medical universities in the world 
shows that the transition to an integrated program requires a 
significant investment of resources and time of teachers and 
involves serious psychological and pedagogical transformations; 
however, multiple scientific studies in the field of medical 
education have repeatedly demonstrated the advantage of an 
integrated teaching of preclinical medicine over traditional mode. 
Numerous achievements in the field of medical education have 
shown that an integrated curriculum promotes deeper assimilation 

of the program and, most importantly, better survival of 
knowledge and stronger confidence of the students in their 
competencies [3, 16-18].  

The fundamental difference between the integrated and 
traditional program, based on practically isolated study of 
individual biomedical disciplines, is the presence in the former of a 
"horizontal firmware" and a fine synchronization of the content 
taught by preclinical disciplines, such as anatomy, physiology, 
biochemistry, pathology, microbiology, pharmacology, public 
health. This “firmware” differs from quite common formal 
coordination of the programs taught in medical schools, as the 
former requires that the content of the disciplines in the 
integrated program is very tightly synchronized in the time-table, 
coordinated and subordinated to the main goal – adequate 
preparation of students for the clinical exposure and development 
of their clinical thinking “Horizontal” integration with the 
development of interdisciplinary modules allows to identify “gaps” 
and redundancies in the teaching content of preclinical disciplines, 
to do the “mapping” of the topics taught to ensure the quality of 
construction of the educational ladder, whether it is based on the 
study of systems or diseases/pathological conditions. To provide 
greater “rigidity” to the whole “construction” the necessary 
attribute of an integrated program – problem-based learning – is 
introduced, which is demonstrating growing importance and 
increasing its share in preclinical medical education up to 16 hours 
a week in a number of western universities [9, 19].  

Problem-based learning is a logical step in the development of 
students' ability to synthesize and integrate theoretical concepts 
into clinical medicine. Harvard University almost completely 
reoriented its 1

st
 year program to this mode of training, which had 

an extremely positive impact on the educational process, although 
there are potentially broad areas for its improvement and finer 
tuning. The competency-based approach has also become one of 
the integral attributes of an integrated program that “sews 
through” the interdisciplinary blocks/modules from which the 
preclinical program is built with its educational objectives and 
assessment tools [5, 13, 20].  

In the framework of integrated curriculum, preclinical 
disciplines pay particular attention to the clinical relevance of the 
teaching material with the introduction of active teaching 
methods, development of critical thinking, communicational skills 
and other professional competencies among the students. 

Problem-based learning, widely implemented throughout the 
world, is designed to support all these educational goals and 
objectives, although some resource-saving methodologies, such as 
case- or team-based learning, involving 40-95 students, are also 
applied in the integrated curriculum or even more often – in a 
hybrid program; these methodologies also contributes to the 
integration of fundamental and biomedical disciplines among 
themselves [21].  

In the 80-ies, the SPICES strategy gained a great popularity 
[12], according to which the medical education program should 
become student-centered, problem-oriented, integrated, society-
oriented, elective and systematic as opposed to a teacher-
oriented, based on the collection of information, based on the 
study of individual disciplines, hospital-oriented, unified and based 
on the principles of mentoring (student-centered/teacher-
centered, problem-based/information-gathering, 
integrated/discipline-based, community-based/hospital-based, 
elective/ uniform and systematic/apprenticeship-based). 
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At that time, in the 80-ies, the second model was prevailing in 
the established medical universities, and only new universities 
took a liberty of selecting the path of “SPICES” strategy, while 
since the mid-90-ies more and more universities have chosen the 
innovative path refusing the Flexner’s dogma [22, 23].  

 

Assessment of knowledge and skills in an integrated program 

The integrated curriculum has changed approaches to 
assessment of student knowledge, whereby great importance is 
given to the self-evaluation of students, and a formative 
assessment rather than a summative one. The introduction of an 
integrated program based on systems approach has led to the 
widespread adoption of progress tests and quizzes for each organ 
system. In many universities, traditional subject-based exams were 
taken over by the integrated exams with different types of 
assignments, various modifications of the tests, such as multiple-
choice questions (MCQs), single answer questions (SAQs), single 
best answer questions (SBAQ), objective structured practical 
examination (OSPE), problem-based questions(PBQ), modified 
essay questions (MEQ), etc. These tests contain the components of 
several disciplines and are assessed with a final grade, contributed 
by scores from all assignments of all the contributing disciplines. 
At the same time, teachers of each discipline have an opportunity 
to gain a complete cross-section of the grades in all types of tests 
of their subject and analyze the teaching outcomes or learning 
difficulties of students in each topic [24-26].  

 

The spread of the integrated medical programs in the world  

The integrated medical curriculum has a very extensive 
geography. Starting in English-speaking countries (Canada and 
Australia), its most important attribute – problem-oriented 
learning – quickly spread to the USA, Europe (Netherlands, Great 
Britain, Germany, France, Spain, Switzerland, Norway, etc.), New 
Zealand, countries of Asia and Africa (India, Japan, China, Malaysia, 
Indonesia, South Africa, etc.). In some countries, mainly English-
speaking, they spread reasonably quickly and smoothly, 
confidently gaining the support of national educational agencies. 
In contrast, in other countries, such as Germany, Spain, and Japan, 
the transition was much slower, in stages, and not too quickly 
overcoming the inertness of the post-Flexner system [6, 14, 17, 23, 
27-34]. One of the advantages for some universities was the fact 
that the integrated curriculum allows to maintain a large number 
of students with fewer teachers, without compromising the quality 
of education [4, 14].  

 

Integrated program options 

Different countries and universities have applied various 
models of the integrated curriculum: with or without problem-
based learning, with emphasis on the "central core" of the 
program, with construction of the educational spiral of the 
''learning ladder" using multi-, inter- and transdisciplinary 
integration. In a number of universities in different countries, the 
transition to an integrated program occurs through an 
intermediate stage – a "hybrid" program, which is a combination 
of the features of a subject-based and integrated curriculum. 
Integration options, among others, include the integration of 
clinical and preclinical disciplines in advanced courses, as well as 
multidisciplinary lectures on clinical topics with the involvement of 
specialists from fundamental departments (anatomists, 

pathologists, etc.). These approaches are very valuable and have 
proven effectiveness, and they can be considered intermediate 
steps towards the full horizontal integration of the medical 
educational program [13, 22].  

It should be noted that the UMS (Unified Methodological 
System) of I. M. Sechenov First Moscow State Medical University, 
was developed in the 70-ies of the 20

th
 century by a creative team 

under the leadership of the first vice-rector, professor I.A. 
Sychenikov, which was successfully applied until the beginning of 
the 21

st
 century. The UMS included the following main 

components: an activity approach, an invariant approach in the 
educational process, a systematic approach, a program-targeted 
approach, a modular and competency-based approach, and was a 
typical "hybrid" program that represented a combination of 
features of an discipline-based and integrated curriculum [35].  

Along with the traditional "module" system, in which 
preclinical subjects are integrated into in system-based courses, 
the "spiral model" is gaining more and more popularity, in which 
there is horizontal and vertical integration, and revision of the 
material studied previously at a higher level [13, 15, 34].  

 

Evaluation of the integrated curriculum  

Different methods were used to assess the quality of the 
curriculum by parallel comparison of the level of training in a 
traditional and integrated curriculum, including involvement of 
independent evaluators, various questionnaires for students and 
teachers on the perception of their learning/teaching as a part of 
an integrated program [6, 17 ,36]. There was no evidence of a 
declined quality of education due to introduction of an integrated 
curriculum. However, the impact of the Flexner Report on medical 
education has been so strong that some universities still adhere to 
non-integrated teacher-centered models of training with few 
sessions of active learning [14]. However, it should be noted that a 
large number of medical educators believe that in the modern 
world the quality of higher education as a whole is declining. Thus 
a world-renowned educator E.D. Hirsch [37] criticized a current 
reform of higher for its emphasis on the acquisition by students of 
skills for self- learning in the rapidly changing circumstances of the 
modern life, while the quality of knowledge itself continues to 
deteriorate. Some Russian researchers share this point of view [38, 
39].  

According to some educators, the primary goal of the modern 
educational reform is obviously to occupy a leadership position in 
education and dictate its own conditions to the rest of the world 
[39]. А successful reform should be based on a clearly formulated 
national idea, reflecting the ideological ambitions of the countries 
and universities, and balancing between globalization and cultural 
autonomy with a pronounced national identity. Past experience of 
many countries showed that there are different scenarios of 
further development: from full collapse of the traditional 
institutions to smooth transformation of the training system with a 
special consideration of the existing educational environment. The 
passionate desire of local educational officials and administrators 
"to do better" according to a western or any another model causes 
a big concern among professional teachers who are critically 
evaluating the outcomes of even most advanced innovations. The 
history of the "Bologna process" is a vivid example thereof, and we 
believe that the upcoming transition of the Russian medical 
universities form a traditional to an integrated curriculum of 
preclinical disciplines should start as a pilot project in several 
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universities, followed by a transparent evaluation of the 
consequences. 

The end of the last century was marked by the transition of 
many medical universities in the world to an integrated curriculum 
for teaching of biomedical disciplines. Furthermore, the intent of 
medical educators to introduce and further improve preclinical 
integrated medical curriculum is going stronger, as evidenced by 
the snowball of publications in the medical literature: more than 
twenty seven thousand references in the PUBMED database refer 
to the “medical education” combined with “integrated 
curriculum”. At the same time, publications from the countries of 
the former Soviet Union are sporadic and are absent in Russian 
journals of this database. 

 

An integrated program in Russia and the post-soviet 
countries 

In medical universities of several countries of the former 
Soviet Union, primarily such as Kazakhstan, Uzbekistan and 
Kyrgyzstan, the concept of an integrated medical curriculum is 
being actively developed. However, in most cases integration takes 
place at the preclinical-clinical program level, while the biomedical 
departments still teach their disciplines traditionally. 

Kazakhstan has developed a roadmap for the project 
"Modernisation of Medical Education and Science" of the Ministry 
of Health of the Republic of Kazakhstan in 2018. Interdisciplinary 
classes are held at a number of universities, such as biochemistry-
pathology integrated lectures [40]. The integration of the 
curriculum and restructuring of the university programs 
emphasizes competency-based approach in every 
teaching/learning module [41]. However, problem-based learning 
which is a cornerstone of the integrated curriculum is introduced 
in a number of universities only after the 2

nd
  year of training [42].  

In our opinion, introduction of an integrated medical 
curriculum is most successfully implemented at the Karaganda 
State Medical University, which has been applying a module-based 
teaching model for the last ten years, delivering interdisciplinary 
lectures, introducing problem-oriented teaching technologies, 
conducting integrated exams and an OSCE, recommending 
interdisciplinary textbooks and creating their own packages for 
problem-based learning. At the same time, they are successfully 
using experience of other countries with a long-standing practice 
of integrated educational technologies. However, the integrated 
curriculum has been introduced by them starting only from the 3

rd
 

year of training, while in the preclinical years a traditional 
disciplinary-based approach is maintained. Among the reasons 
listed as restraining factors from the transition to the integrated 
medical curriculum the educationists state a strict discipline-based 
approach to the program construction, tough existing educational 
standards with predetermined teaching-learning load, as well as 
discipline-based assessment methods of student performance 
during examinations which contradict to the logistics of the 
integrated program [41, 43, 44].  

In the Russian universities, the idea of integration in medical 
education is not new. For decades, medical universities in our 
country have strived for maximal "vertical" integration of 
preclinical and clinical disciplines, using multidisciplinary "cross-
talking" programs for teaching of the main clinical subjects, to 
which all biomedical disciplines should contribute [45]. However, 
the idea of "horizontal" integration of the departments teaching 
fundamental subjects is relatively young. At the same time, 

integrated curriculum of the preclinical medical education is 
gaining increased interest in the Russian medical educational 
environment, as evidenced by hot discussions on this issue among 
educators at the major scientific events on the preclinical 
disciplines, such as the 13

th
 and 14

th
 congresses of the 

International Morphological Association, etc. The issue turns to 
become particularly important after cancellation of internships at 
medical universities of the Russian Federation, which triggers 
growing significance of clinically relevant integrated medical 
curriculum [27].  

In the Russian scientific medical literature, there are many 
examples of a deep comprehension of the needs of transition to 
the integrated preclinical curriculum in its various aspects, such as 
development of educational and methodological complexes of 
modular training, search for the new evaluation tools in the 
context of interdisciplinary integration; understanding of the 
importance of mutual influence and interconnection of the 
contents of various academic disciplines in order to develop a 
comprehensive, interrelated and holistic system of scientific 
competencies in the students, the introduction of problem-
oriented education [46]. While the majority of Russian medical 
educators consider "vertical" integration in medical curriculum to 
be acceptable, there is no consensus among them in terms of 
"horizontal" integration: some lecturers consider development of 
close interdisciplinary connections to be essential [45], others 
believe that integration of in preclinical years is not necessary, and 
the traditional disciplinary approach should be maintained in 
teaching of the biomedical subjects [47].  

It is worth noting that term "problem-based learning" among 
the teaching staff of biomedical departments is not always 
properly used to designate a particular teaching method proposed 
by G. Barrows [10], while different types of problem-based 
questions and assignments applied by individual disciplines may 
not be considered as a “problem-based learning”. Several 
departments introduced new teaching methods, contributing to 
the optimisation of the educational process, such as delivery of the 
problem-based lectures, employing problem-based situations, in 
which students are taught to think, solve problems, apply their 
theoretical knowledge gained in practice. However, these methods 
may not be named “problem-based learning”, as they lack an 
interdisciplinary approach which implies participation of the 
majority or even all of the preclinical departments. This 
substitution of concepts may cause misunderstanding and hamper 
introduction of traditional problem-based education in such an 
educational environment. The faculties intending to introduce 
problem-based learning should avoid another "growth disease", 
such as application of multidisciplinary problem-solving packages 
individually by one department, and especially by the lecturers 
without certain expertise. Such an approach may be detrimental 
for the educational environment, since problem-based technology 
is multidisciplinary, and requires skills acquired through specialised 
training.  

Paradoxically, so far no Russian university ever tried to 
introduce an integrated curriculum with problem-based learning 
even at the level of pilot projects, despite the great desire of 
modern medical teachers to participate in this most promising 
form of current preclinical medical education. 

Trial workshops on problem-oriented education in the Russian 
Federation showed that students highly appreciate this method of 
training, want to participate in it, and state an increased 
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motivation to study theoretical disciplines. At the same time, 
Russian students participating in the master classes successfully 
coped with the part of the assignment, which required knowledge 
in theoretical disciplines in which they had recently passed the 
exams (anatomy, histology), but were much worse oriented in the 
part of the assignment, where it was required to apply knowledge 
in subjects that they continue to study (biochemistry, physiology). 
Moreover, compared to the students who are trained in an 
integrated medical curriculum, they were less confident when 
application of common sense was required to solve the problem, 
and demonstrated lower level of collateral thinking. One of the 
main tasks of problem-based learning is to develop in students the 
appropriate communicational skills and ability to perform 
teamwork, which were lower in the Year 2 medical students 
trained in the traditional preclinical program compared to their 
peers trained in the integrated curriculum. Problem-based learning 
is a good tool to motivate the students to strive to lead, share 
resources, maintain dynamics of group discussions, comply with 
communicative ethical standards which are hardly addressed in 
the traditional preclinical teaching. 

Among the reasons hindering the introduction of an integrated 
curriculum and problem-based learning is a high teaching load of 
the Russian lecturers of bio-medical disciplines, tight framework of 
educational programs recommended by the higher educational 
authorities, lack of resources shared by the separate departments. 

 

Discussion 

In spite of all difficulties, some important prerequisites for the 
transition from traditional to integrated teaching have recently 
emerged in the Russian universities. One of them is an 
introduction of the Moodle platform in many Russian medical 
schools, which opens the way to "blended" education (online and 
face-to-face), which undoubtedly contributes to the enhanced 
student-teacher integration and strengthens collaboration 
between the lecturers of different disciplines. Furthermore, it can 
be the first step towards real interdisciplinary integration, when 
the lecturers are able not only to appreciate the sequence of 
teaching modules but also get a deeper view into the content 
taught in the "neighbouring" departments and see all the 
inconsistencies, redundancies and sometimes contradictions in 
approaches to various scientific problems, which are inevitable 
among the representatives of various disciplines (anatomists, 
histologists, physiologists, etc.), but should be minimised in 
educational programs. 

The second necessary prerequisite for the transition to an 
integrated curriculum is an establishment of the medical education 
units in several medical universities of the Russian Federation, 
which over time have a good chance to develop into medical 
education departments able to consolidate preclinical disciplines 
on the way to this transition. Established medical education 
departments with professionally trained staff may lead the process 
of integration and serve as a useful platform for the biomedical 
disciplines to coordinate their programs in promoting higher level 
of readiness of students to the clinical training and combining 
problem-based learning with early clinical exposure.  

The third prerequisite for the transition to an integrated 
program is an establishment of the successful pre-university 
programs in several Russian medical universities, which can 
significantly re-format the Year 1 curriculum of the medical and 
pediatric faculties in the nearest future; this may pave the way to 

the higher flexibility of the teaching programs; at the same time, it 
would release capacity for the problem-based learning and other 
attributes of the integrated curriculum, which are being practiced 
in the increasing number of the universities all over the world. 

 

Conclusion 

Currently, Russia has all the prerequisites necessary for the transition 
of medical universities to an integrated curriculum of preclinical medical 
education. 
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