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OVERVIEW OF MODERN METHODS AND PRINCIPLES OF 

TEACHING UROLOGY IN HIGHER MEDICAL EDUCATIONAL 
INSTITUTIONS 

 
Abstract. Training of specialists in the field of urology in higher medical 

educational institutions is becoming increasingly important in the context of 
intensive development of medical technologies, changing paradigms of medical care 
provision and increasing requirements for the quality of practical training of 
graduates. Urology, as a specialty, covers a wide range of pathologies and clinical 
situations that require the doctor not only thorough theoretical knowledge, but also 
a high level of practical skills, clinical thinking and the ability to make decisions in 
difficult conditions. This necessitates the renewal of traditional educational 
approaches and the introduction of innovative teaching methods that meet modern 
challenges and needs of the healthcare system. The purpose of this article is to 
conduct a comprehensive analysis of modern methods and principles of teaching 
urology in higher medical educational institutions, as well as to formulate practical 
recommendations for improving the educational process. As a result of the review, 
it was found that the most effective approaches to teaching urology are integrated 
education models that combine classical lecture-seminar classes with elements of 
problem-based learning, case methods, the use of medical simulators and clinical 
training. The implementation of simulation training deserves special attention, 
which allows you to safely practice the skills of minimally invasive interventions, 
catheterization, and interpretation of imaging data. Formats based on virtual and 
augmented reality, which allow you to model clinical situations with high accuracy, 
were also recognized as effective. The guiding principles of modern urology 
teaching are student-centeredness, interactivity, interdisciplinary nature, continuity 
of learning and result orientation. In addition, the formation of clinical thinking 
based on practical experience acquired in a clinical setting under the guidance of 
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teachers and supervising physicians remains an important aspect. The authors of the 
article propose to introduce a comprehensive learning platform into the educational 
process, which will combine access to structured digital resources, simulation 
scenarios and virtual patients. This approach will allow to unify and standardize 
training, increase student motivation and the quality of knowledge acquisition. It is 
also recommended to increase the emphasis on the formation of clinical 
competencies from the first years, to use feedback tools and an objective structured 
clinical examination (OSCE) to assess practical skills. Thus, improving the methods 
of teaching urology in accordance with modern educational trends is a necessary 
condition for the training of highly qualified doctors who are able to work effectively 
in a multidisciplinary environment and meet the needs of modern medical practice. 

Keywords: urology, medical education, teaching methods, clinical training, 
simulation training. 
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ОГЛЯД СУЧАСНИХ МЕТОДИК ТА ПРИНЦИПІВ НАВЧАННЯ 
УРОЛОГІЇ В ВИЩИХ МЕДИЧНИХ НАВЧАЛЬНИХ ЗАКЛАДАХ 

ОСВІТИ 
 

Анотація. Підготовка фахівців у галузі урології у вищих медичних 
навчальних закладах набуває дедалі більшого значення в умовах інтенсивного 
розвитку медичних технологій, зміни парадигм надання медичної допомоги та 
посилення вимог до якості практичної підготовки випускників. Урологія, як 
спеціальність, охоплює широкий спектр патологій і клінічних ситуацій, що 
вимагають від лікаря не лише ґрунтовних теоретичних знань, але й високого 
рівня володіння практичними навичками, клінічним мисленням та здатністю 
до прийняття рішень у складних умовах. Це зумовлює необхідність оновлення 
традиційних освітніх підходів та впровадження інноваційних методик 
навчання, які відповідають сучасним викликам та потребам системи охорони 
здоров’я. Метою даної статті є здійснення всебічного аналізу сучасних мето-
дик і принципів викладання урології у вищих медичних навчальних закладах, 
а також формулювання практичних рекомендацій щодо вдосконалення 
освітнього процесу. У результаті проведеного огляду було з’ясовано, що 
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найефективнішими підходами до навчання урології є інтегровані моделі 
освіти, які поєднують класичні лекційно-семінарські заняття з елементами 
проблемно-орієнтованого навчання, кейс-методів, використанням медичних 
симуляторів та клінічних тренінгів. Особливої уваги заслуговує впровадження 
симуляційного навчання, яке дозволяє безпечно відпрацювати навички 
малоінвазивних втручань, катетеризації, інтерпретації візуалізаційних даних. 
Ефективними також визнано формати, що базуються на віртуальній та 
доповненій реальності, які дозволяють моделювати клінічні ситуації з 
високою точністю. Провідними принципами сучасного викладання урології є 
студентоцентричність, інтерактивність, міждисциплінарність, безперервність 
навчання та орієнтація на результат. Крім того, важливим аспектом 
залишається формування клінічного мислення на основі практичного досвіду, 
що набувається в умовах клінічної бази, під керівництвом викладачів та 
лікарів-кураторів. Автори статті пропонують впровадити в освітній процес 
комплексну навчальну платформу, яка поєднуватиме доступ до структуро-
ваних цифрових ресурсів, симуляційних сценаріїв та віртуальних пацієнтів. 
Такий підхід дозволить уніфікувати та стандартизувати навчання, підвищити 
мотивацію студентів і якість засвоєння знань. Також рекомендовано посилити 
акцент на формуванні клінічних компетентностей з перших курсів, застосову-
вати інструменти зворотного зв’язку та об’єктивного структурованого 
клінічного іспиту (OSCE) для оцінки практичних навичок. Таким чином, 
вдосконалення методик викладання урології відповідно до сучасних освітніх 
тенденцій є необхідною умовою підготовки висококваліфікованих лікарів, 
здатних ефективно працювати в мультидисциплінарному середовищі та 
відповідати потребам сучасної медичної практики. 

Ключові слова: урологія, медична освіта, методики навчання, клінічна 
підготовка, симуляційне навчання. 

 
Statement of the problem. Modern medical education is undergoing 

dynamic changes that encompass both the content of curricula and teaching 
methods. Special attention deserves the improvement of the training of students in 
clinical disciplines, in particular urology, which covers a wide range of pathologies 
of the genitourinary system in men and women, including infectious, oncological, 
functional and congenital disorders. Urological diseases are among the most 
common reasons for seeking medical attention, and therefore require future 
specialists to have in-depth knowledge, practical skills and clinical thinking. At the 
same time, experience shows that traditional approaches to teaching urology do not 
always meet modern requirements for the clinical competence of a doctor. This 
necessitates a detailed review and critical analysis of modern teaching methods that 
are able to provide high-quality, effective and flexible training of future urologists. 
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The change in the paradigm of medical education involves an orientation 
towards student-centeredness, interdisciplinarity, the use of evidence-based 
medicine and active learning. In this regard, the role of such educational approaches 
as problem-based learning (PBL), case method, simulation technologies, role-
playing games, digital platform-based and virtual reality learning is growing. It is 
also important to strengthen early clinical training and include students in 
multidisciplinary teams. On the other hand, the realities of higher medical school in 
Ukraine and other countries with transformational education systems require the 
adaptation of global educational trends to the local context - taking into account the 
material and technical base, staffing, regulatory requirements and learning culture. 

The COVID-19 pandemic posed a particular challenge to traditional teaching 
methods, which caused a rapid transition to a distance education format. This 
highlighted the need to develop and implement new approaches that would provide 
not only theoretical training, but also the development of clinical skills in a virtual 
environment. In this context, there is a need to rethink the effectiveness of online 
courses, video simulations, digital simulators, as well as to form blended learning 
models that combine the best elements of face-to-face and distance learning formats. 

Thus, a comprehensive review of modern methods and principles of urology 
teaching in higher medical educational institutions is extremely relevant. It allows 
to identify the advantages and limitations of existing educational strategies, 
formulate practical recommendations for teachers and administrators of higher 
education, promote the integration of innovative approaches into the educational 
process and generally improve the quality of physician training in accordance with 
the current needs of healthcare. 

Analysis of recent research and publications. In the modern world, the 
rapid development of medical science and technology puts forward new 
requirements for the quality of training of future specialists, in particular in the field 
of urology. Analysis of scientific sources shows that traditional teaching methods 
lose their effectiveness in conditions of information overload, and practical 
orientation and communication skills acquire key importance. 

The study by Kieran et al. [1] emphasizes the urgent need to update 
approaches to teaching communication skills in urology. The authors indicate that 
although the “see - do - teach” model has been effective for a long time, it no longer 
meets the modern requirements of the educational process. The analysis of curricula 
conducted by Ng et al. in the UK revealed significant heterogeneity of approaches 
to teaching urology, as well as the lack of a single standard for assessing students' 
knowledge [2]. 

The study by Shamout et al. [3] deserves special attention, which proved the 
effectiveness of a structured approach to teaching basic urodynamics skills. 
Participants who received a specialized program with practical training 
demonstrated higher levels of knowledge and confidence in clinical practice 
compared to the control group. 
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A review by Casilla-Lennon and Motamedinia [4] indicates a significant 
deficit in the time allocated to the study of urology within the framework of the basic 
medical education course. At the same time, the authors emphasize the need to 
implement innovative approaches, such as simulation training, which is also 
confirmed by the study of Shafiei et al. [5], who consider cognitive learning as a 
promising direction for the formation of surgical skills. 

A particular problem is the mismatch between educational programs and the 
practical needs of graduates. Wang et al. [6] emphasize that in the field of pediatric 
urology there is often no emphasis on real clinical scenarios, which reduces the 
quality of specialist training. In addition, the teaching of urology affects the duration 
of the operations themselves - Welk et al. found that student training increases the 
duration of surgical interventions, but does not reduce their safety [7]. 

The issue of the distribution of clinical experience was raised in a study by 
Hoag et al. [8], where it was shown that a distributed model of medical education, 
which includes several clinical sites, provides a wider coverage of clinical cases, 
including in urology. This approach allows students from different regions to have 
access to high-quality practice. 

Interesting results are presented by Pereira et al. [9], who, based on a study in 
Portugal, concluded that students do not have a clear idea of the place of urology in 
clinical practice, which causes insufficient motivation to study it. In this context, it 
is important to take into account the opinion of practicing physicians about the 
necessary amount of knowledge, as shown in the work of Borque-Fernando et al. [10]. 
It was found that general practitioners need clearly structured information on the 
diagnosis and referral of patients with urological pathology. 

A systematic review of educational programs in the USA, conducted by 
Kreshover et al. [11], demonstrated significant differences between medical schools 
in approaches to urological education. The authors propose the creation of a national 
standard taking into account basic clinical competencies. In Canada, as Mann et al. [12] 
indicate, the same situation is observed - the heterogeneity of programs, which 
causes an uneven level of knowledge of graduates. 

Finally, the problem of the limited presence of urology in the curricula of 
medical schools is confirmed by the data of a survey conducted by Derbyshire and 
O’Flynn [13]. Most students express interest in a deeper study of the discipline, but 
only a small part of them gets the opportunity to practically apply knowledge during 
their studies. 

Thus, the results of the review prove the need for systematic modernization of 
approaches to teaching urology. The key areas should be the unification of 
educational standards, the introduction of simulation training, strengthening 
practical training and taking into account the opinions of students and doctors on the 
content of training courses. This will allow to form a generation of doctors who are 
able to effectively respond to the challenges of modern urology. 
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The purpose of the article – to conduct a review of literary sources regarding 
current and new methods of teaching urology students in higher medical educational 
institutions. 

Presentation of the main material. Modern higher medical education is in a 
dynamic process of change, which is due not only to the development of medical 
science, but also to the transformation of approaches to teaching clinical disciplines, 
in particular urology. Urology is a highly specialized clinical discipline that covers 
a wide range of knowledge and skills related to the diagnosis, treatment and 
prevention of diseases of the genitourinary system. Effective teaching of this 
discipline requires the integration of theoretical knowledge, clinical thinking and 
practical skills. Therefore, it is relevant to review modern methods used in teaching 
urology in higher medical educational institutions and analyze their effectiveness in 
terms of the formation of professional competence of future doctors. 

In recent years, there has been an active introduction of interactive forms of 
learning that replace or complement traditional lecture and seminar formats. One 
such approach is Problem-Based Learning (PBL), which focuses on independent 
solution of clinical cases. PBL promotes the formation of clinical thinking, analytical 
skills and the ability to make decisions under conditions of uncertainty. The method 
is especially effective for teaching urology, where rapid clinical decision-making 
based on anamnesis data, physical examination and interpretation of instrumental 
studies is of great importance. 

Another promising method is the use of simulation training. The use of 
simulators allows to reproduce urological interventions, such as bladder 
catheterization, cystoscopy, transrectal ultrasound, prostate biopsy, etc. This allows 
students to repeatedly practice skills without risk to patients, reducing fear of the 
first clinical experience. Simulation training also allows to objectively assess the 
level of student training, thanks to clearly structured assessment criteria. 

Other innovative approaches are also being successfully integrated, such as 
Competency-Based Medical Education (CBME), which provides for a clear 
definition of learning outcomes for each stage of education. In urology, these can be 
competencies such as the ability to interpret urine test results, correctly prescribe 
antibiotic therapy for urinary tract infections, conduct a prostate examination, etc. 
CBME allows for a more individualized educational process, adapting it to the pace 
of learning of each student. 

It is worth mentioning separately the importance of digital technologies in the 
modern educational process. Electronic platforms, online courses, video lectures, 
mobile applications and virtual surgical simulators significantly expand students' 
access to educational content. Thanks to these tools, continuity of education is 
ensured, in particular in conditions of limited access to clinical facilities or during 
the COVID-19 pandemic. Feedback systems that are integrated into online platforms 
allow for rapid assessment of the level of knowledge acquisition and adaptation of 
the learning trajectory. 
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No less important is the development of interdisciplinary training, when 
urology is taught in conjunction with other clinical disciplines - nephrology, 
oncology, infectious diseases, gynecology. This approach allows for a better 
understanding of the patient's clinical picture, to form systems thinking and to 
prepare students for teamwork in real healthcare conditions. 

The role of the teacher deserves special attention, who acts not only as a source 
of knowledge, but also as a mentor, coordinator and motivator. The successful 
implementation of modern methods is impossible without proper training of 
teachers, their awareness of active learning methods, skills in working with digital 
platforms and simulators. Therefore, the issue of improving the qualifications of 
teachers should be an integral part of the educational process. 

Thus, the analysis of modern methods and principles of urology teaching 
demonstrates a significant expansion of the educational process tools. The use of 
innovative technologies, an orientation towards practical training, the development 
of an interdisciplinary approach and individualization of training allow for the 
effective formation of students' clinical competence, preparing them for the 
challenges of modern medicine. 

Conclusions. Summarizing the results of the review, it can be stated that 
modern medical education in the field of urology requires a systematic update both 
at the level of content and in teaching approaches. Traditional lecture forms of 
education should be supplemented or replaced by interactive methods that ensure 
the formation of clinical thinking, practical skills and communicative competencies. 
The most effective are problem-based learning (PBL), simulation technologies, 
clinical cases and interdisciplinary integration of knowledge, which allow students 
to better understand the role of a urologist in the healthcare system and prepare for 
real clinical situations. 

The authors consider it advisable to more widely implement digital tools and 
platforms for distance and blended learning, which is especially relevant in 
conditions of limited access to clinical facilities. The introduction of virtual 
simulators, simulations and online cases should become an integral part of the 
educational process. In addition, it is necessary to stimulate pedagogical training of 
teachers and promote the development of inter-university cooperation for the 
exchange of best practices. Such an approach will allow to improve the quality of 
training of future urologists in accordance with the modern requirements of medicine 
and society. 
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