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Abstract 
The aim of study was to determine physics literacy of Urgent Health Care students. Results of original 
didactic test was confronted with content of Decree of the Ministry of Health. Our results show, that 
basic physics knowledge of Urgent Health Care students are inadequate. The most serious problem is 
lack of skills in obtaining required information from graph; correct reading of the scale and accurate 
drugs dosage in the context of physical properties of liquid. 
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1 INTRODUCTION  
Physics knowledge in rescuer´s practice is often neglected. Usually, students of urgent health care 
study program are admitted to study on the base of the results of physical fitness test and/or biology 
knowledge.  
Urgent health care is a bachelor study program, which can be studied full time or part time at four 
universities in all Slovak regions. Biophysics is generally taught in the first semester along with one or 
two other courses (radiology, biochemistry). The number of direct teaching lessons varies from 12 to 
26 per semester. The extent, form of teaching and method of completing the course depends on the 
individual faculty.   
As teachers of healthcare study programs, we generally encounter negative attitudes about 
biophysics. This compulsory subject is considered as unnecessary and difficult by the students and 
frequently by healthcare professionals. They do not realize that biophysics is the base for healthcare 
study programs for all pre-clinical and clinical disciplines.  It is also closely related to courses such as 
Urgent Healthcare and Nursing Procedures and Techniques, where students learn how to perform 
various activities related to patient care. Insufficient knowledge of biophysics, at the stage, when the 
practical skills of Urgent healthcare students are to be strengthened and “fixed” could lead to 
undesired deviations from best practices, and threaten the health of the healthcare professionals and 
patient. 
The aim of study was to find out the level of physics literacy of urgent health care students and its 
possible impact on the quality of the rescuer's work. 

2 METHODOLOGY 
Original didactic test for detection of physics literacy with the choice of one correct answer was used. 
There were 20 tasks in accordance with State Educational Program for grammar school [1, 2]. Eleven 
of them were aimed at solving the problems of simple health care tasks two - positioning of the patient, 
four - medication administration and five - measurement of vital signs). Other nine tasks were focused 
on elementary physics knowledge (center of gravity, physical properties of liquids, conversion of 
physical units, reading from calibrated scale, sound and pressure). The design of test supposed using 
similar knowledge to solve both parts of the test. This contribution is focused only on evaluation of 
results the first eleven questions aimed at healthcare topic. 

A binary score was used for the evaluation of the responses. In the case of the multiple-choice 
questions, 1 point was given for each correct answer. In the case of questions in which the answer 
was represented by a number and physical units, 1 point was given for the complete answer.  If a 
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numerical value or physical unit was missing, no points were given. In the case of the open-ended 
question related to the stethoscope, 1 point was given if the answer included a description of the 
physical nature of the stethoscope. Minimal 60 % of correct answers were established for success 
rate. Test was validated based on the biophysics curricula of the participating faculties [3, 4, 5, 6].  

The test was written by 190 first and second year Urgent Health Care students from four Slovak 
universities. Thirteen of them were part-time students. There were 135 the first year and 39 second 
year students. Descriptive statistical methods were used to analyse the results. Differences among 
faculties were examined using One Way ANOVA. Three tests were excluded. 

Results were confronted with Decree of the Ministry of Health of the Slovak Republic on the scope of 
practice in some health professions [7]. Procedures declared in this document of the Ministry of Health 
were categorized: detection of vital signs (diagnostics, resuscitation, other procedures associated with 
resuscitation), administration of medications, patient positioning. 

3 RESULTS 

3.1 Quantitative and qualitative analysis of the responses 
The overall success ability of the students was in average (57.45 ± 17.18) % of correct answers 
focused on healthcare. The most demanding tasks were focused on reading information from graph 
(temperature curve of patient) and detection of liquid volume in calibrated cylinder. When analysing 
the test according to the questions, we found that tasks oriented on the measuring of vital signs 
caused the greatest problems. The average score was only 35.08 %, which is far below the passing 
grade and standard of Slovak universities.  The average score for the questions oriented on 
medication administration was 59.30 %. Students scored highest on the questions oriented on the 
positioning and manipulation of patients (81.26 %) (Table 4). However, we assume that this result is 
overrated because only two questions focused on this issue.  

Success of students in responses focused on detection of vital signs is in Table 1. Questions related 
to the detection of vital signs focused on the impact of the size of cuff on the outcome of blood 
pressure measuring, the possible impact of the finger size on the measurement of the patient’s pulse, 
establishing the possible cause of stethoscope malfunctions and finding required information from the 
patient’s temperature chart. Only 41% of students knew that the width of the cuff could have an impact 
on the results of blood pressure measuring.  This is one of the fundamental skills of all healthcare 
workers, and they should master it in every situation. The stethoscope is a healthcare device known to 
the public and commonly used in all health care facilities. However, less than a quarter of students 
knew how to determine the physical causes of its malfunction. The majority of these results 
significantly depended on the faculty where the students studied - on the forms, methods and extent of 
teaching. 

Table 1. Relative success of students in the topic “Detection of vital signs” and differences among faculties.  
Focus every task is displayed in rows (the first column).   . 

Detection of vital sign  
Task focused on 

Total correct 
answer [%] 

Comparison of 
faculties (p) 

the impact of cuff dimension on the result of blood pressure measurement 41 < .0001 

the reason for not hearing during auscultation - to find out the physical 
cause of the stethoscope malfunction  23 < .0001 

pulse rate measurement  - possible impact of the size of the area formed 
by the fingers on the measurement result  62 0.0051 

determination of pulse rate result - correct calculation and  writing of result 
in correct form  35 0.0001 

finding information from the patient's temperature curve - reading from the 
chart and writing down of result in the correct form  31 0.52 

Another four tasks were focused on medication administration (Table 2). We found out that only one 
third of the students had mastered the most basic skill necessary for the administration of medications 
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– reading the volume of the liquid from the scale of the calibrated cylinder and converting physical 
units of volume.  Almost half of the students failed to realize that due to the varied surface tension of 
two generic medications in liquid form with an identical active substance their dosages can be 
different.  When not knowing, this fact can lead to overdosing or underdosing the patient. The faculty 
attended by the students, that is the form, method, extent and content of study, had a statistically 
significant impact on the solution of these questions. Students were successful in resolving two 
questions. They were oriented on the safe intravenous administration of medications with respect to 
the tonicity of liquid medications and the possibilities of affecting the speed of infusion flow with 
respect to the distance of the infusion bottle from the floor. The solution to these questions could have 
been affected by experience or knowledge acquired at secondary school. The faculty they attended 
had no statistically significant impact on their solution. 

Table 2. Relative success of students in the topic “Administration of medications” and  
differences among faculties.  Focus every task is displayed in rows (the first column).    

Administration of medications 
Task focused on 

Total correct 
answer [%] 

Comparison of 
faculties (p) 

reading from calibrated scale and conversion of physical units 31 0.0066 

dosing of generic drugs – surface tension  53 < .0001 

intravenous drug administration – tonicity of solution  80 0.060 

physical possibilities of influencing the infusion flow 73 0.45 

Students achieved the best results in resolving the tasks oriented on patient manipulation (Table 3). 
Even those students who did not know the location of the centre of gravity of humans correctly 
answered the question on the use of the patient’s centre of gravity in his/her positioning based on 
practice or other experience.  

Table 3. Relative success of students in the topic “Patient positioning” and  
differences among faculties.  Focus every task is displayed in rows (the first column).    

Patient positioning 
Task focused on 

Total correct 
answer [%] 

Comparison of 
faculties (p) 

the location of a person´s centre of gravity 76 < .0001 

using the centre of gravity position when handling the patient  87 0.31 

3.2 Analysis of Ministry Health requirements 
Procedures of rescuers and urgent health care professionals, stated in Decree of Ministry of Health, 
were categorized:  

• Detection of vital signs (diagnostics, resuscitation, other procedures connected with 
resuscitation) - Monitoring and recording vital signs (blood pressure, pulse rate, breathing, 
oxygen saturation), ECG recording and assessment, basic neurological examination. Initial 
treatment, airway cleaning, use of external defibrillator, artificial pulmonary ventilation, inserting 
the cannulas, catheters and probes, use magnet during inadequate function of implanted 
defibrillator, heat or cool person in low or high temperature injuries, deliver childbirth, perform 
cardiopulmonary resuscitation. 

• Administration of medications - It provides peripheral venous entry, including intraosseous 
entry, administers saline to maintain venous access, administers oxygen and inhalation 
treatments. Administration of Medicines Specially Specified in Ministry Health Decree (Rescuer 
with Bachelor Degree Education). 

• Patient positioning - delivering and rescue a person, immobilizing injured parts. 
• Other procedures - Collection of basic medical history, assessment of health status, diagnosis, 

classification of wounded, Introduction of gastric tube, urinary catheter in women, collection of 
biological material, collection of capillary and venous blood for diagnostic purposes. It maintains 
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communication with the operations centre ensures the security of the intervention, cooperates in 
helicopter navigation. Provides care for a dead person's body. 

Success of students in each thematic area of test confronted with number of acts during rescue of 
person according Decree of Ministry of Health shows, that the worst mastered test´s topics 
corresponds to the maximal number of rescuer acts (Table 4). 

Table 4. The students‘ ability to resolve model oriented on simple basic healthcare procedures versus 
number of acts in examined category according Decree of the Ministry of Health of the Slovak Republic [3]. 

Thematic area Success of 
students [%] 

Number of acts according 
Decree of the Ministry of Health 

of the Slovak Republic [7] 

Detection of vital signs 
(according healthcare procedures and Decree of the Ministry 
of Health - diagnostics, resuscitation, other procedures 
connected with resuscitation) 

35.08 14 

Administration of medications  59.30 6 

Patient positioning 81.28 2 

4 CONCLUSIONS 
Our results show, that basic physical knowledge of urgent health care students are inadequate. The 
most serious problems, with regard to the content of the Decree of the Ministry of Health [7], are lack 
of skills in obtaining required information from graph; correct reading of the scale and accurate drugs 
dosage in the context of physical properties of liquid. The partial elimination of this phenomenon could 
occur by optimizing of biophysical curricula in Urgent Health Care study program and modify of 
teaching with an emphasis on interdisciplinary relations between biology and physics at secondary 
schools [8]. 
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