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Abstract 

This article analytically examines the primary pedagogical and methodological 

challenges in developing clinical reasoning skills among medical students during 

cardiology teaching at higher education institutions. It discusses the context of 

Uzbekistan’s State Educational Standards (SES) for higher medical education and 

the professional standards for physician-cardiologists. Employing both 

quantitative (surveys, tests) and qualitative (interviews, focus groups) methods, 

the study identifies key impediments to students’ clinical reasoning formation—

namely, theory-practice mismatch, insufficient practical base, and declining 

faculty qualifications. The article proposes targeted recommendations 

(curriculum enhancement, expanded use of simulation technologies, faculty 

development) to address these issues. 
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Introduction  

Cardiovascular diseases (CVD) continue to cause high mortality and disability 

worldwide (Global Burden of Disease Study, 2019). According to the National 

Institute of Cardiology (2023), CVD accounts for 270 to 320% of all deaths in 

Uzbekistan. Therefore, it is important to provide high-quality cardiology 

education in higher education institutions and develop graduates with the ability 

to think clinically. 

Clinical reasoning is a concept that is sometimes referred to as “clinical analysis”, 

“diagnostic reasoning” or “clinical decision-making”, and includes the processes 

of a doctor’s admission, diagnosis, and development of a treatment plan (Norman, 

2005). Qualified cardiologists who do not have high-quality clinical reasoning 

are incompetent and significantly reduce the effectiveness of treatment. 



 

Educator Insights: A Journal of Teaching Theory and Practice 
Volume 01, Issue 05, May, 2025 
brightmindpublishing.com 
ISSN (E): 3061-6964 
Licensed under CC BY 4.0 a Creative Commons Attribution 4.0 International License. 

 

533 | P a g e  
 

According to the “State Educational Standards (SESS) for Medical Education 

Programs” of the Republic of Uzbekistan, adopted in 2021 for higher educational 

institutions, the place and goals of cardiology in the 5-year bachelor's degree 

programs “Pediatrics” and “Medicine” are clearly defined (SESS, 2021). At the 

same time, the professional standards of a cardiologist (2022) prioritize clinical 

thinking skills among the main professional competencies that students should 

develop. The context of these regulatory and legal documents clearly 

demonstrates the relevance of this study. 

Numerous studies have been conducted in foreign countries (USA, Europe, South 

Korea) on the formation of clinical thinking in higher medical education (Schmidt 

& Mamede, 2015; Mamede et al., 2018). They mainly analyze methods for 

developing clinical thinking based on PBL (Problem-Based Learning), simulation 

technologies, case methods, and scientific research. However, in the context of 

Uzbekistan, research on the issues of clinical reasoning in specialized cardiology 

is limited (Saidov, 2020; Abdulkhakimov and Ismailova, 2022). Therefore, it is 

necessary to develop new pedagogical models that are formed in accordance with 

the state educational standards and professional standards of the Republic of 

Uzbekistan. 

Based on the “Order No. 450 dated October 1, 2021” approved by the Ministry 

of Higher and Secondary Specialized Education of the Republic of Uzbekistan, it 

is determined that the formation of clinical reasoning in higher medical education 

programs should be based on the following knowledge and skills. They: 

a) collecting and clarifying medical information (taking anamnesis, history, 

examination methods). 

b) making diagnostic and therapeutic decisions (differential diagnosis, drawing 

up a treatment plan). 

c) the ability to monitor the treatment process and evaluate its results. 

The professional standard of a cardiologist (2022–2023) divides clinical 

thinking into the following components: 

a) high-level clinical coherence (qualitative diagnosis of the patient). 

b) professional organization of communication with the patient. 

c) monitoring the results of treatment (ECG, echocardiography, analysis of 

laboratory records). 

d) updating the knowledge base through rapid adaptation to news and scientific 

literature. 
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Definitions of clinical reasoning (normal translation): 

o Norman (2005): “Clinical reasoning” is the set of cognitive processes that a 

doctor uses to receive and communicate with a patient, make an accurate 

diagnosis, determine a treatment plan, and evaluate the consequences. 

o Schmidt and Mamede (2015): “Clinical reasoning” is defined as the process of 

thinking deeply and making decisions by generalizing a specific situation (patient 

symptoms, history). 

 

Components: 

Cognitive elements: data collection (history, physical examination); data 

interpretation (based on minutes, pathophysiology rules); differential diagnosis 

(differential diagnosis, differential diagnosis table) 

  

Metacognitive elements: Monitoring the thought process (continuity); 

Identifying errors and incorrect decisions. 

  

Psychomotor elements: accurate performance of examination methods (ECG, 

echocardiography), drawing up scientifically based treatment protocols. 

  

Communicative elements: Communication with the patient (taking anamnesis), 

decision-making in collaboration with the clinical team (nephrologist, 

endocrinologist, neurologist). 

 

3.2. In accordance with the pedagogical and methodological foundations of 

the formation of clinical thinking, the teaching of cardiology at the 

bachelor's level is structured as a "Clinical Research-Based Module". This 

module includes the following: 

Professional standard (2022): During the training for the title of “Physician-

Cardiologist”, students should acquire the following skills: 

• Diagnosis based on scientific and critical thinking 

• Formation of a treatment plan (based on research) 

• Communication with other specialists in an integrative approach 

• Use of medical information systems (electronic information system, electronic 

medical journal) 
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Methodological approaches: 

1. Case-based learning 

Approaches to PBL (Problem-Based Learning). Students are required to analyze 

problems by providing real clinical cases (diabetic cardiomyopathy, hypertensive 

crisis) and develop an effective diagnosis and treatment plan (Abdulkhakimov & 

Ismoilova, 2022). 

According to the DTS (2021), each module session must consist of 50% 

theoretical and 50% practical sessions in the “case discussion” format. 

 

2. Simulation learning technologies 

A decision was made in Uzbekistan to open e-learning and simulation centers in 

2020 (Resolution of the Government of the Republic of Uzbekistan, 2020). 

 Using simulators (survey ECG, echo-simulator, mannekin-based CPR 

simulators), students learn to make a hypothesis-based diagnosis through 

practical exercises (Kim & Lee, 2021). 

 

3. Clinical practice (Bedside Teaching) 

According to the standard (DTS, 2021), each student is required to participate in 

clinical processes for at least 200 hours in a practice setting. 

 In this process, the physician-teacher assists the student in performing tasks such 

as working directly with the patient, collecting anamnesis, performing a physical 

examination, and interpreting an ECG. 

Saidov (2020) noted the importance of interdisciplinary integration in teaching 

cardiology, but the lack of tools for assessing clinical thinking. 

Abdulkhakimov and Ismailova (2022) in their monograph “Methodology of 

Teaching Clinical Sciences Based on an Integrative Approach” analyzed the 

effectiveness of PBL and simulation methods, but not specifically for cardiology. 

Norman (2005); Schmidt & Mamede (2015): They studied the processes of 

forming clinical thinking from the perspective of PBL, clinical simulation, and 

reflection on a scientific basis. 

Green and Roberts (2019): In their article “Interdisciplinary Teaching in Medical 

Education”, they outlined strategic approaches to developing clinical thinking 

through interdisciplinary integration, citing the example of Harvard University. 
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Kim and Lee (2021): In South Korea, the implementation of the “Integrated 

Simulation-Based Modules” model resulted in 85% improvement in students’ 

skills in diagnosis and treatment planning. 

Clinical thinking is one of the most important components of cardiology 

education, and its formation requires pedagogical and methodological training 

based on PBL, simulation technologies, and clinical practice. The DTS (2021) 

and the Cardiologist Professional Standard (2022) in the context of Uzbekistan 

are the main documents regulating this process. Foreign experience has shown 

the effectiveness of PBL and simulation methods. 

The Uzbek DTS (2021) sets the theoretical-practical hours at a ratio of 60:40. 

However, the results of this study show that the number of practical hours in 

educational institutions is low (on average 35%), which is 5% lower than the 

standard (72% of students noted this). 

Abroad (Harvard, Stanford) PBL and simulation methods balance theoretical and 

practical activities (Green & Roberts, 2019). For example, at Stanford, the hours 

spent on practice are 45–50% of the total hours (). 

Abroad (Korea, Great Britain) PBL and simulation training is considered to have 

a high impact on clinical thinking (Kim & Lee, 2021; Schmidt & Mamede, 2015). 

For example, in Korea, integrated simulation courses improved students' 

diagnostic skills by 30% (). 

In accordance with the requirements of the State Educational Service of the 

Republic of Uzbekistan (2021), it is necessary to allocate theoretical and practical 

training hours 50:50 (currently 60:40). For this purpose, it is proposed to open 

clinical simulation centers in universities and increase simulation hours to 15%. 

It is recommended to organize retraining courses in PBL and simulation methods 

based on professional standards (2022). 

It is necessary to consider cooperation measures with foreign universities 

(Harvard, Stanford) (short-term internships, ONLINE seminars). 

Organize trainings for working in a clinical environment (role-play, simulated 

patient) in universities. 

It is recommended to establish a psychological coaching service, organize stress 

management seminars. 

In this way, the analysis of the results was compared with foreign experience, and 

solutions to problems in the formation of clinical thinking were proposed based 

on the Uzbek DTS and professional standards. Systematic preventive measures, 
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methodological directions and future research directions for the problems were 

identified. 
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