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The main requirements for current medical practice include the ability to solve complex medical problems and to 

handle medical devices. As a result, graduates of medicine are expected to have an adequate level of physical and 

technical literacy. The aim of our study was to find out how students of medicine, after completing the subject 

Biophysics, solve a model problem from medical practice and the factors that can affect the correctness of their 

solution. One hundred and twenty-nine students were asked to respond to the following problem: “At first sight, a 

stethoscope appears to be in good condition (bell, diaphragm, and transfer system) but you do not hear anything 

during auscultation. Give reasons.” All of the answers were categorised and evaluated quantitatively and 

qualitatively. The students were not able to comprehensively solve this problem. They relied on their knowledge of 

the methodology of measurement rather than on the physical principles of the medical device. The solutions 

significantly depended on gender and their experience before entering medical school. Therefore, we propose the 

use of problem-based learning that focuses on real practice problems in the teaching process at schools of all levels. 

Implementing this method of teaching over the long-term will enable students to find the right algorithm for 

problem-solving. 
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Introduction 

As a result of the rapid development of science and technology, and the introduction of new 

methodologies and instruments in medical and scientific disciplines, health professionals must have a higher 

level of functional physical literacy. In addition to mastering basic physical knowledge, they should be able to 

actively apply it to solve problems. This skill can be developed from early childhood and can be affected by 

various psychological, physiological, and environmental factors: gender, genetic predisposition, personality 

mentality, education, socio-economic level, etc. 

Physics is mainly taught in Slovak grammar and secondary schools by explaining physical facts for one to 

two hours per week (National Institute for Education in the Slovak Republic, Bratislava, 2017). There are few 

practical model tasks that require the knowledge of other subjects. Problem-based learning and interdisciplinary 

relationships (mainly Biology-Physics and Chemistry-Physics) are not common and are only rarely used in the 

teaching process. Educational reforms in the Slovak Republic have led to a decrease in the number of science 
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lessons at elementary and secondary schools. This reduction of the curriculum has led to a disruption of 

learning continuity and interdisciplinary relationships. 

The subject Medical Biophysics, which is comprised of two hours of lectures and three hours of practical 

training per week and an end-of-semester exam, is taught at the Slovak Faculties of Medicine in the first 

semester. It is one of the fundamental subjects and a prerequisite for almost all medical theoretical and clinical 

sciences. It is generally perceived as a difficult and unnecessary subject by students and sometimes by doctors. 

This fact is also reflected in student attitudes and knowledge. 

The aims of this study were to find out how first year students of the medical faculty who have completed 

the first semester solve a task related to a simple technical-medical problem with a stethoscope, and to 

determine the factors which could affect their solution of this task.  

Research Methodology 

The group of respondents included 129 first year medical faculty students (89 women and 40 men). Eighty 

of these students entered medical school immediately after high school graduation, while 49 students worked, 

prepared for the entrance exam at home or studied at another university. The mean average age was (19.9 ± 

1.38) years old. 

The students were asked to solve the following problem at the end of the first semester of their studies: 

“At first sight, a stethoscope appears to be in good condition (bell, diaphragm, and transfer system) but you do 

not hear anything upon auscultation. Give reasons.” 

This question was included in a test to determine physical literacy, which was validated by the curricula of 

Slovak secondary schools and Slovak faculties of medicine. There was no time limit for solving. The results 

were categorized according to the nature of the phenomenon (the physical principles of the stethoscope [PP], 

the measurement technique [MT], and the patient’s health [PH] condition). Subsequently, the answers 

underwent a quantitative and qualitative analysis. 

There were analysed according to: 

1. The number of answers, regardless of the nature of the phenomenon, which affects the number of 

respondent’s answers. Analysis of variance (ANOVA) and the t-test were used for statistical analysis; 

2. The quality of the answers―the number of answers with regard to the nature of the phenomenon in 

each category―whether the gender of the students and their activity before entering medical faculty has an 

effect on the frequency and content of answers. The Chi-square test was used for statistical analysis. 

Results 

Quantitative Analysis: The Evaluation of Answers Regardless of the Nature of the Phenomenon 

Thirteen percent of the respondents did not answer the question; 59% provided only one reason for the 

inaudibility of the breathing sounds; 20% provided two reasons; and only 8% provided three reasons.  

The analysis revealed that the number of answers given by the students depending on their activities 

before they started to study medicine was statistically significant (p* = 0.003) (see Table 1). 

A statistically significant difference in the number of males and females who provided one to three answers 

was not confirmed. One answer was given by 24 men (60% of all men) and 52 women (58% of all women); 

two answers were given by eight men (20%) and 17 women (19%); three answers were given by one man (3%) 

and 10 women (11%). This result was not statistically significant (p = 0. 06). Other students did not answer. 
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Table 1 

The İmpact of Student Activity Before Entering Medical School on the Number of Answers 

 Number of students Mean number of answers per student Standard deviation 

Study of high school 79 1.27 0.71 

Other study  30 1.10 0.85 

University + work 7 2.14* 0.90 

Only work 7 0.57 0.54 

At home 6 1.17 0.75 

Note. * A statistically significant difference between the number of answers of students that before study of medicine worked 
during college and students with other activities was confirmed (p = 0.003). 

Qualitative Analysis: Evaluation of the Answers With Regard to the Nature of the Phenomenon 

Almost 68% of the respondents gave answers which were related to the MT, more than 43% gave answers 

which were related to the PP, and 16% gave answers which were related to the PH. Only a few students 

presented several items that belonged to different categories (see Table 2). The number of answers across 

categories did not significantly depend on student’s activities before their medical study (p = 0.71).  
 

Table 2 
The Impact of Student Activity Before Entering Medical School on The Number of Answers in Each Category 

Category Study of medicine Other study University + work Only work At home Sum 

PP 17 (15.18%) 5 (4.46%) 1 (0. 89%) 1 (0. 89%) 1 (0. 89%) 25 (22.32%) 

MT 36 (32.14%) 15 (13.39%) 2 (1.79%) 2 (1.79%) 3 (2.68%) 58 (51.79%) 

PH 8 (7.14%) 0 1 (0. 89%) 1 (0. 89%) 0 10 (8.93%) 

PP + MT 5 (4.46%) 3 (2.68%) 2 (1.79%) 0 1 (0.89%) 11 (9.82%) 

PP + PH 1 (0. 89%) 0 0 0 0 1 (0. 89%) 

MT + PH 6 (5.36%) 0 0 0 0 6 (5.36%) 

PP + MT + PH 0 0 1 (0. 89%) 0 0 1 (0.89%) 

Sum 73 (65.18%) 23 (20.54%) 7 (6.25%) 4 (3.57%) 5 (4.46%) 112 (100%) 
 

The women’s answers were related to the PP at a rate of 20% of all statements (22 of 111 items), while the 

men’s answers were related to the PP at a rate of 39% of all statements (16 of 41 items). The greatest difference 

between the men’s and women’s answers were found in the MT category, where the rate for women was 70% 

(78 of 111 items) and the rate for men was only 46% (19 of 41 items).  

There was only a 5% difference in the PH category (men’s items were more frequent). Statistical analysis 

showed that the content focusing of terms used by students significantly depended on gender (p = 0.02).  

The most answers in the PP category related to the stethoscope transmission system, damaged membrane 

and other non-specific damage of the stethoscope.  

In the PH category, the most frequent answers contained the items dead patient, restrained breath, and 

respiratory disorder. 

The most frequent statements in the MT category were incorrect place of measurement, ambient noise, 

erroneous use of the stethoscope, doctor’s inexperience, and hearing disorder.  

An analysis of the impact of gender and activity before entering medical school was done for all categories. 

Figure 1 shows a statistically significant dependence of answer content on student activity before entering 

medical school (p = 6.18 × 10-13) regarding the answers in the MT category. No other categories revealed 

statistically significant dependence. 
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Figure 1. Impact of student activity before entering medical faculty on the content of answers in the MT category (p = 
6.18 × 10-13). 

Discussion and Conclusion 

This contribution deals with an analysis of the answers given by medical students related to a simple task 

which focused on the function and physical principles of stethoscopes. This device is a routinely used in most 

healthcare establishments by all healthcare professionals, therefore was chosen for our research. A total of 38 

students (almost 34% of all respondents) successfully completed the task (specification of the physical 

principle). Since the students used stethoscopes during practical training, a high number of answers focused on 

stethoscope use methodology. This finding illustrated their fundamental knowledge of its physical principles 

used in medical practice and technological literacy. In general, all medical professionals should be able to use 

the relevant medical devices. Insufficient technological skills can result in inaccurate medical examinations and 

poor patient care (Ewertsson, Gustafsson, Blomberg, Holmström, & Allvin, 2015). Various professional 

publications describe cases of technological illiteracy (not only among health care practitioners) which can lead 

to poor performance. Therefore, it is necessary to develop technological literacy in schools of all levels, not 

only medical schools (De Miranda, Doggett, & Evans, 2005, pp. 31-43).  

The low number of solutions (see Tables 1 and 2) could indicate the student’s inability to effectively solve 

problems. Effectiveness, creativity, communication, and collaboration are important for problem-solving on 

both the theoretical and practical levels. They are essential skills for the 21st century (Crockett, 2016). 

Problem-solving ability can depend on gender and student activity before entering medical school. Some 

studies show similar results. The interest of girls in technology declines faster and previous experience may 

have an effect on attitudes toward technology (Ardies, De Maeyer, Gijbels, & van Keulen, 2015; 2016). Similar 
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findings were recorded in the results of the Program for International Student Assessment (PISA) 2015 

international student test conducted by the Organization for Economic Co-operation and Development (OECD) 

where girls generally achieved lower scores in Sciences. These differences were not statistically significant 

(OECD, 2016, pp. 95-96). 

Our results are in line with published works on student performance during the first year of university 

study. Older students are more successful in the first year of study than younger students. This may be due to 

feelings of self-sufficiency along with a greater willingness to work and higher motivation (Wagner & Brahm, 

2017, p. 15). Research on the impact of gender on success in the first year of university study suggests that the 

influence of environmental factors could be decisive (Wagner & Brahm, 2017, p. 22). 

The problem highlighted in this work can be mitigated by using modern teaching methods in Physics 

teaching. The teaching process should not be limited to the passive transmission of information. It should 

develop complex and creative thinking. It should be based on solving problems that could serve as a basis for 

explaining the practical application of physical principles (Balázsiová, 2011; 2012; 2018). Project teaching 

represents an irreplaceable element in the development of physical and technical literacy (Kráľová, Ferencová, 

Trnka, 2017, pp. 9302-9306), and can lead to improved skills in assertiveness, communication, argumentation, 

decision-making, and teamwork. 

At present, the ability to solve problems is a prerequisite for the successful occupational integration of 

secondary school graduates. The methods and procedures for solving practical problems are developed 

throughout one’s lifetime. They are influenced by the previous experiences of the individual, the environment, 

gender motivation, genetic predispositions, and other factors. 
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