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Abstract—A study has been conducted to evaluate the virtual reality technol-

ogy and online teaching system among medical students of Bogomolets National 

Medical University, Ukraine during COVID-19 pandemic. The final question-

naire contained the 15 questions with 5 options to comprehensively evaluate the 

virtual reality technology and online teaching system. The feedback of the survey 

was analyzed to find effectiveness of virtual reality technology and online teach-

ing in medical education in Ukraine. Data of survey reflected that mostly students 

adopted and agreed on virtual reality technology and online teaching and admit-

ted that these technologies are best alternatives to physical learning with the 

65.79% an agreement with the user-friendly interface for virtual reality and 

online teaching system, while, 64.03% showed an agreement that virtual reality 

and online teaching system compensated the suspension of face-to-face medical 

education during the COVID-19. During online learning, there was ample time 

for educational activities as depicted from their response of 36.84% as strongly 

agree, 35.96% as agree, 6.14% as disagree, 4.39% as strongly disagree and 

16.67% as neither agree nor disagree. Tutors/teachers also enjoyed virtual reality 

and online learning through their experience and flexibility in time management. 

Likewise, the results of all questions showed positive reviews and encouraged 

virtual reality and online teaching in academic continuity and stability in medical 

education in Ukraine. It can be concluded that digital learning environments are 

extremely effective in terms of medical students and staff satisfaction, accom-

plishment, and technical learning skill growth. 

Keywords—virtual reality technology, online teaching system, medical educa-

tion 

1 Introduction 

The World Health Organization (WHO) has declared coronavirus infection 

(COVID-19) as a pandemic since 11th March 2020 due to its uncontrolled spread [1] 
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followed by the closure of global universities/ educational institutions [2]. Many stu-

dents' attendance, cognition and learning were hampered by the COVID-19 lockdown, 

which created psychological stress or anxiety among students and academic staff [3, 4]. 

Online learning in medical education may represent an alternative to traditional learn-

ing by providing the medical students updated information on a regular basis. An abrupt 

shift from a conventional learning system to online learning was made for smooth learn-

ing and education in continuation of the academic curriculum [5]. The resultant educa-

tional transformation was achieved in terms of technological modernization and digi-

talization [6]. Most of the countries were not prepared for such conditions and had a 

lack of technical support or training, that’s why their interns/medical students faced 

various issues regarding online learning. However, this is the only suitable way for 

providing knowledge by means of teaching learning processes via various online learn-

ing platforms [6-8]. Similar to the world, all higher educational institutions of Ukraine 

started online learning; initially, it was not organized properly and hence decreased the 

quality of education. The use of a variety of online learning platforms caused frustration 

in students and negatively contributed to the quality of online learning. Moreover, for 

medical students it was difficult to acquire practical and clinical skills that are required 

to become a competent clinician. Consequently, solving these problems requires com-

prehensive online learning plans [9]. Different approaches and technologies have been 

developed to overcome the issues in online learning. However, the present study was 

designed to evaluate the virtual reality technology and online teaching system among 

medical students of Bogomolets National Medical University, Ukraine during COVID-

19 pandemic. 

2 Literature review 

2.1 The COVID-19 pandemic and online learning 

The COVID-19 started in Wuhan province, China in late December 2019. Initially, 

it could not imagine the suffering of this disease which was imagining how drastically 

the world was about to change due to it [10], hence, every biotic and even abiotic factors 

of society forced to reconsider, rearrange, and restructure to nullify the effect of this 

pandemic. An unpredicted revolution has been imposed on us by this pandemic and in 

almost all fields, technology has been at the heart of our adaptations to compensate our 

social needs and demands. This outbreak has also resulted in a worldwide disruption of 

medical education, limiting practical exposure to clinical specialties, as well as the sus-

pended student’s internship in hospitals, decreasing performance and competency [11]. 

An immediate solution to this problem necessitated a greater awareness of online edu-

cation among medical students [12]. In response to COVID-19, a private school in 

Georgia provided online instruction to 920 students in 47 virtual classes utilising 

Google Hangouts [13]. The usefulness of digital technology for lifelong online learning 

and continual professional development has been evaluated by several studies [14]. 

The development of various electronic devices has made it easier to deliver instruc-

tion outside of traditional physical classrooms. Because of the Internet and technologies 
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like Google Docs, Skype, Google Hangouts, and Wikis, education has become more 

collaborative, participatory, and efficient [15]. Higher education is no longer restricted 

to the physical classroom; on the contrary, current technological advancements have 

made it possible to provide education to people located everywhere on the planet [16]. 

For online learning, Learning Management Systems (LMS) has frequently been uti-

lised. Even before COVID-19, educational technology was rapidly expanding and be-

coming accepted, with global Edtech investments reaching US$18.66 billion in 2019 

and the overall market for virtual education expected to reach $350 billion by 2025. 

Since the eruption of COVID-19, there has been a significant increase in the use of 

online technologies [17]. It has a wide range of direct and indirect effects on nearly 

every worldwide industry, with education being one of the most prominent. For evalu-

ation of the online system, daily assessments of the online learning process have been 

undertaken in order to measure the efficacy of the move to remote education [18]. Alas-

mari [19] utilized a quantitative method, with a survey questionnaire as the data col-

lecting instrument, and found that emergency distance education had an impact on in-

structors and students' learning experiences in Jeddah, Saudi Arabia. The quantitative 

findings showed that during COVID-19, an effective and efficient infrastructure is crit-

ical for guaranteeing smooth learning. Similarly, Elzainy, et al. [20] conducted a satis-

faction survey about the online learning experiences and reported 58.82% high satis-

faction towards online assessment, virtual classrooms, and online workshops. Their 

findings backed up the move toward more online medical courses in the future. More-

over, Shahid, et al. [21] determined the viewpoints of undergraduate medical students 

pertinent to online education carried out by their teachers amid the COVID-19 pan-

demic. Their results showed that medical students were sufficiently content with the 

online teaching of their respective teachers and e-learning proved to be very advanta-

geous in academic continuity and stability. Cheng, et al. [22] after the pandemic, 36.2% 

of respondents chose to utilise online instruction of theoretical sessions, while 24.8% 

instructors were eager to return to conventional face-to-face anatomy education. 

Nonetheless, despite the many benefits of LMS, a number of online learning pro-

grammes aided by them, particularly in developing countries, have been completely or 

partially unsuccessful [23, 24]. This technique allows higher educational institutions to 

shorten terms, provide additional courses, and reach learners throughout the country or 

the globe since it allows students to learn at any time and from any location. It also 

makes preliminary and advanced instruction and learning more accessible to a broader 

group of students. In order for online education to be successful, colleges must provide 

virtual registration, automatic access to materials, and fast responses to questions [25-

27]. 

For medical students, there is a need for technology that can fill the gap of physical 

education and clinical practices as there is a need for practical knowledge. As an alter-

native, virtual reality technologies have been developed to compensate for these gaps 

in online learning. The medical students showed a preference to virtual learning over 

physical learning most probably due to the fact that students easily attend classes at a 

convenient time and can hear the recorded lectures many times and virtually perform 

practical [29]. In the midst of the COVID-crisis, Goian, et al. [30] developed a success-

ful distance educational approach, which had a direct impact on the quality of practical 
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training of experts in the field of audio-visual media and arts. Maskati, et al. [31] also 

reported that virtual reality is a new method that has shown to be beneficial in both 

teaching and entertainment. It encourages students to study, engage, and improve the 

efficiency of the learning process. The suggested application successfully helped kids 

learning in general and students with dyslexia in particular, according to the system's 

review. As a consequence, a virtual laboratory model was created, which is particularly 

for those who have hearing and visual impairments, as well as musculoskeletal diseases. 

Similarly, the virtual teaching assistant e-learning module has also been created to assist 

medical students who are now pursuing a career as a professional medical practitioner 

in Indonesian hospitals [32-33]. According to another research, live streaming lectures 

effectively compensated for the loss of face-to-face instruction and gave additional op-

portunities for open conversation [34]. However, Goh and Sandars [35] claimed that 

educators' technological skills could be enhanced via live streaming apps. As previ-

ously stated, successful collaborative online learning required the assistance of IT ex-

perts [34, 36]. Similarly, Ulfa and Fatawi [29] predicted student activities in online 

learning and confirmed that working on activities while utilizing concept mapping im-

proves students learning outcomes significantly. 

2.2 Medical education, virtual reality and online learning 

The use of immersive technologies help teachers and students of higher education in 

various specializations at the modern level. Whereas, virtual reality technology is one 

of the immersive technologies with a three-dimensional (3D) environment that a person 

can interact with. In fact, with the help of virtual reality glasses, the brain perceives 

what is visible as real using special technologies. The virtual reality system in medicine 

is gaining great popularity as it helps not only in medical education, but also directly 

applies in the medical process. Students enthusiastically perceive the acquired 

knowledge and note the positive impact of these technologies on the assimilation of 

material in the disciplines Biology,Medicine,Human Anatomy, Physiology, Pathophys-

iology, etc. Virtual reality technology allows us to see the organs and processes in 3D 

projection in real time, observe and work out manipulations, combine practice and large 

amounts of information. The virtual reality system is equipped not only with a graphical 

headset, but also with tatty feedback. The doctor has a mechanical effect on the organs 

of the "patient". With the help of such a simulator, you can get the skills necessary for 

successful operations at much lower costs. Further, education materials posted on 

higher education institutions can be used in complementing lessons and online consul-

tations in Zoom and Skype [37]. The online learning of medical students has some ad-

vantages such as a large number of participants from the whole world with different 

experiences of practice. In this way, participants share knowledge for maintaining qual-

ity of life, increasing medical knowledge for betterment of health [38]. There is no need 

for classrooms, chairs, and other electrical appliances for the assistance of class [39]. It 

is also accessible to remote areas as well as reduces the operating expenses, as well as 

improving academic performance by increasing the number of students, as well as the 

creation of new educational institutions in hard-to-reach areas [40]. It is also considered 

very helpful for people with disabilities. This is evidenced by the performance level of 
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the “disabled student”, which is equal to the average value of other normal students 

[41]. As a consequence, when compared to face-to-face instruction, the quality of 

online learning is comparable [42]. Furthermore, the usage of audio/video in online 

learning will improve participant interactions, particularly among women [43]. 

3 Methodology 

3.1 Study design 

For the evaluation of virtual reality and online teaching system in Ukraine a self-

designed structured questionnaire based on a five-point Likert scale was designed for 

medical students of Bogomolets National Medical University, Ukraine. The final ques-

tionnaire contained the 15 questions with 5 options: strongly agree, agree, disagree, 

strongly disagree and neither agree nor disagree to comprehensively express the virtual 

reality and online teaching system. The questions 1, 2, 3, 4, 5, 6 & 7 of this survey are 

more elementary and critical whereas questions 8, 9, 10 and 11 are related to lecture 

assignment self-direction, motivation and critical thinking. Questions 12 & 13 are re-

lated to workload management and engagement in self-education. While, question 14 

& 15 are about the feedbacks related to tutors/teachers wherein the opinions of partici-

pants. 

Participating students are medical students in their clinical medical years (i.e., 3rd, 

4th, and 5th years). From estimated sample size of three hundred students, 226 consented 

to participate in this study. The questionnaire was distributed through email and 

WhatsApp. The participant’s demographic profile (age group, gender distribution) and 

academic years) were also recorded. All selected participants of the survey have inter-

net and e-learning gadget access and are familiar with using these for virtual learning 

purposes. The collected data from these experienced and actively practitioner interns 

were used to measure the perception of the users acceptance of virtual reality technol-

ogy and online learning system. 

4 Results 

From a total of three hundred participants only 226 medical students in their clinical 

years from Bogomolets National Medical University, Ukraine consented to participate 

in this study. Whereas, from all consented participants, 114 filled the questionnaire and 

returned back. The results of the demographic profile showed that the percentage of 

female (82.46%) participants was higher than the male (17.54%) participants. Simi-

larly, the most of the participants were from an age group of 22-25 years (46.49%) 

while lowest percentage (15.79%) was from an age group of 26-29 years as presented 

in Figure 1. The medical students participated in this study were from their 3rd, 4th, and 

5th clinical years. From those highest percentage was from 4th year (48.25%) as pre-

sented in Figure 1. 
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Fig. 1. Demographic profile of the study participants 

The results of the data obtained from the questionnaire showed overall positive re-

sponse for acceptance of virtual reality and online teaching system (Table 1). The sur-

vey results showed that 65.79% participants were agreed with the user-friendly inter-

face for virtual reality and online teaching system. In contrast, 64.03% said that virtual 

reality and online teaching systems compensated for the suspension of face-to-face 

medical education during the COVID-19. The question 3 was related to whether the 

educational activities got enough time during the virtual teaching and online learning 

received. The responses to this question were 36.84% as strongly agree, 35.96% as 

agree, 6.14% as disagree, 4.39% as strongly disagree and 16.67% neither agree nor 

disagree. The questions 1 to 7 were more elementary and critical, the resulted feedback 

was absolutely positive with strongly agree and agree opinions on virtual reality tech-

nology and online learning with user friendly interface. The results also depicted that 

the online teaching system compensated the interruption of physical teaching as stu-

dents got enough time for educational activities during the virtual teaching. Similarly, 

questions 8 to 11 were related to lecture assignment self-direction, motivation and crit-

ical thinking. The results showed that students strongly agreed that class assignment 

not only effective for knowledge but also compensate the physical education deficiency 

because it drives and motivates the medical students that they can think critically and 

raise knowledge-based questions. While, the results of questions 12 & 13 were also 

positive that students has enough time to manage workload of self-education and en-

gage them in self-education. In question 14 & 15 recorded results showed that teach-

ers/tutors were expert in virtual and online learning requirements and this system also 

provided flexibility of time to tutors/ teachers. 
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Table 1.  Questionnaire for evaluation of virtual reality technology and online teaching system 

for medical students during COVID-19 pandemic 

# Questions Responses 

SA A DA SD NAND 

N % n % n % n % n % 

1 
Virtual reality technology and online teaching system 
had a user-friendly interface 

27 23.68 48 42.11 19 16.67 10 8.77 10 8.77 

2 

Virtual reality technology and online teaching system 

compensated for the COVID-19 suspension of physical 

education 

28 24.56 45 39.47 12 10.53 9 7.89 20 17.54 

3 
Educational activities were given adequate time during 

the virtual teaching and online learning 
42 36.84 41 35.96 7 6.14 5 4.39 19 16.67 

4 
Enough theoretical and practical knowledge was 
gained through virtual reality technology and online 

teaching 

58 50.88 41 35.96 2 1.75 1 0.88 12 10.53 

5 

Real time student-teacher and student-student interac-

tion levels was maintained during virtual reality tech-

nology and online teaching 

61 53.51 34 29.82 2 1.75 1 0.88 16 14.04 

6 
All the learning objectives were achieved in time dur-
ing the online learning 

51 44.74 47 41.23 2 1.75 1 0.88 13 11.40 

7 
Virtual reality technology and online teaching help to 
sustain pre-vocational training in medical specialties 

during COVID-19 pandemic 

58 50.88 49 42.98 2 1.75 2 1.75 3 2.63 

8 

Online learning aids in the development of self-di-

rected learning abilities and increases learning motiva-

tion 

64 56.14 45 39.47 2 1.75 1 0.88 2 1.75 

9 
The development of self-directed learning abilities aids 

virtual teaching and online learning 
52 45.61 46 40.35 2 1.75 2 1.75 12 10.53 

10 

Virtual reality technology and online teaching promote 

the development of critical thinking and helps to im-

prove computer literacy 

37 32.46 48 42.11 4 3.51 9 7.89 16 14.04 

11 
Online assessments are useful for determining a per-
son's knowledge 

52 45.61 47 41.23 5 4.39 7 6.14 3 2.63 

12 
Workload management was equivalent during face-to-
face and virtual / online learning 

40 35.09 52 45.61 2 1.75 6 5.26 14 12.28 

13 
Virtual and online learning leads to self-education/ self-

study as social communication affected during COVID-19  
28 24.56 51 44.74 11 9.65 9 7.89 15 13.16 

14 
Tutors/ teachers was expert in virtual and online learn-

ing requirements 
44 38.60 48 42.11 10 8.77 2 1.75 10 8.77 

15 
Virtual reality and online teaching system provide flex-

ibility to teachers 
38 33.33 56 49.12 5 4.39 7 6.14 8 7.02 

SA = strongly agree, A = Agree, DA = Disagree, SD = Strongly disagree, NAND = Neither agree nor disagree 

The responses from all 15 questions have been presented in Table 1. The survey data 

reflects the students’ opinion that virtual learning has prodigious benefits and mostly 

participants replied with highest percentages of the responses as strongly agree and 

agree. Whereas, a very low percentage of disagreement has been observed. Some stu-

dents also stated that by doing daily assessments of the online learning process, the 

value of virtual education was considerably increased. 
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5 Discussion 

During the COVID-19 pandemic, most medical schools shut down their clinical set-

tings [44]. Advanced technology, like virtual-reality simulators, arose during the epi-

demic to maintain global medical education [45, 46]. The significance of modern tech-

nology in medical education was recognised in the Horizon 2020 Teaching and Learn-

ing report. This pandemic might be a blessing in enabling our teachers to become skilled 

at distant teaching proficiencies in the best interest of their students. 

In this study, we have conducted a survey from medical students of Bogomolets 

National Medical University, Ukraine with pre-designed questions. The percentage of 

female (82.46%) participants was higher than the male (17.54%) participants. Simi-

larly, the most of the participants were from an age group of 22-25 years (46.49%). 

While, the highest percentage was from 4th year (48.25%) these findings are compara-

ble and similar to previously reported studies [21, 51]. The questions 1, 2, 3, 4, 5, 6 & 

7 were more elementary and critical, the survey feedback was absolutely positive with 

strongly agree and agree opinions on virtual reality technology and online learning with 

user friendly interface. It was also observed during this study that the online teaching 

system compensated the interruption of physical teaching as students got enough time 

for educational activities during the virtual teaching. These results are comparable and 

similar to other studies [18, 29, 47, 48]. The participants preferred virtual reality tech-

nology and online learning over physical learning that might be due to the fact that 

students can easily attend classes at a convenient time [29]. A similar study was also 

conducted during this pandemic also highlighted the need for zest, dynamicity, and in-

teractivity to keep the students vigilant and attentive during e-learning sessions [47]. 

Moreover, another study showed that online or e-learning provides more time to inter-

act with tutors, as well as other students during interactive sessions via mobile phones 

or laptops with ample internet access [48, 49]. However, the standard of online courses 

can sufficiently be improved by keen interest and quality time investment in content 

delivery by our tutors. However, virtual learning has little bit deficiency of hands-on 

training as compared to physical training of medical students as reported in this study. 

It is because of hands-on training has no alternate way, physical appearance of medical 

students/inters are important at medical centre for pre-vocational training in medical 

specialties. 

Similarly, questions 8, 9, 10 and 11 in present study were related to lecture assign-

ment self-direction, motivation and critical thinking. The feedback shows that students 

strongly agreed that class assignment not only effective for knowledge but also com-

pensate the physical education deficiency because it drives and motivates the medical 

students that they can think critically and raise knowledge-based questions. All these 

feedbacks also supported already reported data of medically and non-medically stu-

dents [18, 29, 47, 48, 50]. While, in questions 12 & 13 on our study, feedbacks were 

also positive that students have enough time to manage workload of self-education and 

engage them in self-education and it is already discussed that medical students has suf-

ficient time for educational activities during the virtual teaching and online learning 

[18, 35, 48, 50].  
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In question 14 & 15 of the present survey, the feedbacks related to tutors/teachers 

were recorded wherein the opinions of participants, they were expert in virtual and 

online learning requirements and this system also provided flexibility of time to tutors/ 

teachers. These findings were also supported by already reported surveys [18, 29, 47, 

48, 50-52]. Similar study based on a questionnaire was conducted by Al-Balas, et al. 

[51] in medical colleges in this pandemic and shows that are agreement with our feed-

back and moreover, that study reported the improvement in satisfaction rate of students 

than the previous online learning in their medical institutes because during pandemic 

educational and study material was provided timely. Similarly, Firmansyah, et al. [52] 

showed that students thought online learning was more flexible, efficient, and effective 

in terms of time, cost, and energy, thus it was embraced by them. 

6 Conclusions 

The current work explored the virtual reality technology and online teaching system 

for medical students in Bogomolets National Medical University, Ukraine during 

COVID-19 pandemic were promising strategies with great educational potentials. An 

overall satisfactory response towards the digital learning environment was observed 

through a self-designed questionnaire. This study reported that the online teaching sys-

tem compensated the interruption of physical teaching as medical students got enough 

time for educational activities and practical skills using virtual reality technology. It 

can be concluded that virtual reality technology and online teaching is vital for aca-

demic continuity and stability of medical education and general secondary education in 

Ukraine. 
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