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Abstract 
The present study has been conducted to evaluate the experience 
in using peer-to-peer platforms and immersive technologies in the 
training of future masters of pharmacy from the Pharmaceutical 
Faculty of Bogomolets National Medical University, Ukraine. The 
selected participants were given the pre- and post-test containing 
multiple choice questions to assess the effectiveness of immersive 
technologies. Further, a self-designed structured questionnaire 
contained 10 questions with 5 options was delivered to consented 
participants through email and WhatsApp. The results of test 
presented that students attained an average of 26% in their pre-test 
while the average attained score post-test was 74% that showed a 
significant improvement with peer-to-peer platforms and virtual 
reality technology. The results of survey questions also showed an 
overall 86.73% satisfaction for the use of peer-to-peer platforms 
and virtual reality technology in the training of future masters of 
pharmacy. These results demonstrated that 90.81% showed 
agreement that they gained a high level of confidence through 
peer-to-peer platforms and virtual reality to handle patients in 
clinical practice. It can be concluded that participants of this study 
showed a strong agreement with positive experience in using peer-
to-peer platforms and virtual reality technology in the training of 
future masters of pharmacy in medical lyceum. 
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1. Introduction 
 
The fast growing processes of civilization and changing 
characteristics of the globe, governments, individuals and 
mankind in general highlight the necessity to tackle a 
variety of issues including the most prominent one as 
protection and maintenance of health in the personal, 
national and global dimensions. In this context, improving 
the quality of healthcare professional education, 
particularly for pharmacy students, is highly desired. 
Though, instructional methodology has advanced from 
chalkboards to computer-based slideshows and beyond over 
the last few decades; nevertheless, the format of pharmacy 
classrooms had been slower to adapt. Regardless of the 

technologies available, pharmacy education generally 
entailed an educator providing information to a big 
classroom in the hopes of imparting knowledge. Low 
classroom attendance likely to be observed due to a variety 
of factors; yet, there is some data that suggests that 
increasingly low attendance is aided by the availability of 
lecture and lecture content via digital means [1-3]. 
Alternatives to lectures appear to be especially essential for 
21st-century pharmacy students, who prefer more  
independent, task-based learning techniques and 
technological integration [4]. Pharmacists utilize problem-
solving abilities to solve a variety of patient care concerns 
in their daily work.  
The Accreditation Council for Pharmacy Education (ACPE) 
accentuate to educate students with the information, skills, 
and capacities to deliver patient-centered care and address 
problems [5]. Consequently, pharmacy students must be 
given several opportunities to practice their abilities. 
Practical experiences are, without a doubt, the most 
effective approach for students to prepare for a future in 
pharmacy. To gain practical experiences there has been 
difficulties such as finding adequate places for all students 
and ensuring that all students have comparable experiences. 
However, immersive technologies and peer-to-peer 
platforms as presented in Figure 1, emerges as alternative 
instruments for both faculty and students to exhibit a strong 
interest in, and demonstrate promising achievements in, 
many academic fields [6-8]. Peer-to-peer platforms with 
user-generated content on YouTube, Facebook, Instagram 
etc. provides an effective way for pharmacy students to 
learn. The case study method also helped students to find 
solutions required during the clinical situations [9]. 
 However, simulations using mock experiences as 
immersive technology can range from a scripted scene with 
actors to the use of simulation dummies. Students can use 
previously learned information and abilities in a realistic 
clinical scenario in a safe and regulated educational 
environment using simulation-based learning [10]. The use 
of simulation-based learning in pharmacy school allows 
students to get clinical experience that they would not have 
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had otherwise, such as caring for patients in high-risk and 
less commonly encountered medical circumstances [11-13]. 
Using simulation to teach pharmacy practice skills may also 
resulted in knowledge that is transferable to patient care.  
Key areas in which simulation is being used in pharmacy 
education include therapeutics, patient safety, physical 
assessment, communication and populations to which 
students may have infrequent exposure. Virtual reality 
technology is a simulation technology that may provide an 
immersive and dynamic learning environment, addressing 
many of the problems that teachers faced for pharmacy 
education in the past. Virtual reality has the potential to 
become an essential element of pharmacy education with 
future technical and software development [14].  
Students enthusiastically perceive the acquired knowledge 
and note the positive impact of these technologies on the 
assimilation of material in pharmaceutical education. The 
virtual reality system is equipped not only with a graphical 
headset, but also with tatty feedback. The technologies are 
being employed in higher education, however, the feedback 
related to the experience in using such immersive 
technologies is not well recorded and reported. 

The peer-to-peer platforms and immersive technologies 
are being used for professional training of future masters of 
pharmacy in Ukraine for the purpose of erudition, 
competitiveness, and the growth of clinical thinking. The 
present study was designed to evaluate experience in using 
the peer-to-peer platforms and immersive technologies 
particularly virtual reality technology in the training of 
future masters of pharmacy from Pharmaceutical Faculty of 
Bogomolets National Medical University, Ukraine. 

2.  Materials and Methods  

2.1 Study design 
 
To evaluate the of experience in using peer-to-peer 
platforms and immersive technologies particularly virtual 
reality technology in the training of future masters of 
pharmacy in medical lyceum, students/participants from the 
Pharmaceutical Faculty of Bogomolets National Medical 
University, Ukraine were recruited through email and 
WhatsApp using convenience sampling method as 
described previously [15]. 

 
 

Fig. 1. An illustration presenting peer-to-peer platforms and 
immersive technologies for the training of future masters of pharmacy 

 
From estimated sample size of three hundred students, 214 
consented to participate in this study. The questionnaire was 
distributed through email and WhatsApp. The participant’s 
demographic profile (age group, gender distribution) was 
also recorded. The selected participants were given the pre- 
and post-test/quiz containing multiple choice questions 
related to their course to assess effectiveness of peer-to-peer 
platforms and virtual reality technology upon their 
knowledge. However, this quiz did not affect their grading. 
Further, a self-designed structured questionnaire based on a 
five-point Likert scale was designed. The final 
questionnaire contained 10 questions with 5 options: 
strongly agree, agree, disagree, strongly disagree and 
neither agree nor disagree. Question 1 and 2 were related to 
the user-friendly interface and interaction levels of student-
teacher, student-student and student-patient. The question 3 
was related to sustainability of peer-to-peer platforms and 
virtual reality technology for professional training of future 
master students of pharmacy. The question 4, 5, 6 and 7 
were related to the skill development of students of 
pharmacy using peer-to-peer platforms and virtual reality 
technology. Whereas, the question 8 was related to 
confidence gained by students through peer-to-peer 
platforms and virtual reality to handle patients in clinical 
practice. The question 9 was related to the development of 
critical thinking and helps to improve clinical skills of 
pharmacy students. Lastly, the question 10 was related to 
flexibility of time for both students and teachers while using 
Virtual reality technology and peer-to-peer platforms. 
  
2.2 Data collection and analysis 

 
The data from quiz/test and questionnaire was collected and 
subjected to analysis for the determination of effectiveness 
of peer-to-peer platforms and virtual reality in training of 
future masters of pharmacy from the Pharmaceutical 
Faculty of Bogomolets National Medical University, 
Ukraine. 
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3. Results 
 

From a total of three hundred participants only 214 students 
from the Pharmaceutical Faculty of Bogomolets National 
Medical University, Ukraine consented to participate in this 
study. Whereas, from all consented participants, 98 filled 
the questionnaire and returned back. The results of test 
presented that students attain an average of 26% in their pre-
test while the average attained score post-test was 74% that 
showed a significant improvement with peer-to-peer 
platforms and virtual reality technology (Figure 2) (Annex 
A). However, the demographic profile showed that the 
percentage of female (64.04%) participants was higher than 
the male (21.93%) participants. Similarly, the most of the 
participants were from an age group of 22-25 years (34.21%) 
while lowest percentage (22.81%) was from an age group 
of 26-29 years as presented in Figure 2.The results of the 
data obtained from the questionnaire showed overall 
positive response of using peer-to-peer platforms and 
virtual reality technology in the training of future masters of 
pharmacy in medical lyceum (Table 1). The survey results 
showed an overall 86.73% satisfaction for the use of peer-
to-peer platforms and virtual reality technology in the 
training of future masters of pharmacy. The question 1 and 
2 were related to the user-friendly interface and interaction 
levels and showed an overall agreement of 70.41% and 
92.86% respectively. The question 3 was related to 
sustainability of peer-to-peer platforms and virtual reality 
technology for professional training of future master 
students of pharmacy with 54.08% response as strongly 
agree and 40.82% as agree while only 2.04% disagree and 
1.02% neither agree nor disagree. The question 4, 5, 6 and 
7 were related to the skill development of students of 
pharmacy using peer-to-peer platforms and virtual reality 
technology and results reported an overall agreement of 
94.90%, 76.53, 86.73% and 88.78%, respectively. Whereas, 
the question 8 was related to confidence gained by students 
through peer-to-peer platforms and virtual reality to handle 
patients in clinical practice with 54.08% and 36.73% 
strongly agreed and agreed responses, respectively. The 
question 9 was related to the development of critical 
thinking and helps to improve clinical skills of pharmacy 
students with 45.92% and 39.80% strongly agreed and 
agreed responses, respectively. Lastly, the question 10 was 
related to flexibility of time for both students and teachers 
while using Virtual reality technology and peer-to-peer 
platforms with 43.88% and 41.84% strongly agreed and 
agreed responses, respectively.  

4. Discussion 

If Peer-to-peer learning platforms and immersive virtual 
reality technology provides an effective way for students in 
pharmacy education for many years by engaging learning 

experiences. Recent technological advancements have 
substantially increased the potential usefulness of Peer-to-
peer learning platforms and virtual reality for pharmacy 
education by providing immersive educational activities 
that mimic real world experiences to reinforce theoretical 
and practical concepts. With further technological and 
software development, virtual reality has the potential to 
become an integral part of pharmacy education [14]. From 
online patient networks and advocacy boards, to user-
generated content on YouTube, Facebook, Instagram, etc. 
individualsfind many online avenues to share information 
and connect with one another about health. The use of 
simulation-based learning in pharmacy education provides 
students with clinical experiences that they otherwise would 
not likely acquire in training, such as caring for patients in 
high-risk and less frequently encountered medical scenarios 
[11, 16, 17]. Virtual reality refers to an artificial 
environment which is experienced through sensory stimuli 
provided by a computer and in which one’s actions partially 
determine what happens in the environment. Virtual reality 
allows students to see through body tissues and visualize the 
underneath areas [18, 19]. Practice experience is an 
essential element in pharmacy education [20]. Currently, 
the policy of Ukraine in the pharmaceutical sector is 
oriented towards the priority of social interests in terms of 
pharmaceutical services and products, development of 
affordable and effective pharmacotherapy and disease 
prevention. Public needs and the realities of the 
development of higher pharmaceutical education in Ukraine 
predetermine the didactical aspects in professional training 
of future Masters of Pharmacy students [21]. The Faculty of 
Pharmacy of Bogomolets National Medical University, 
Ukraine has a positive experience of training pharmacists 
and masters of pharmacy on ethical principles [22]. A 
significant scientific contribution to the study of theoretical 
and applied aspects of public health and training of future 
professionals for the introduction of health protection 
technologies in the field of education was made by V. 
Bobrytska [23, 24]. The current study deals with the 
experience in professional training of future Masters of 
Pharmacy students using peer-to-peer learning platforms 
and immersive virtual reality technology that ensure 
acquisition of professional competencies. 
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Table 1: Questionnaire for evaluation of experience in using peer-to-peer platforms and immersive technologies in the training of future masters  

of pharmacy in medical lyceum 
 

Q. 
# 

Questions 
N

Responses 
SA A DA SD NAND 

n % n % n % n % n % 

1 
Peer-to-peer platforms and immersive 
technologies (VR)  had a user-friendly interface 98 33 33.67 36 36.73 17 17.35 8 8.16 4 4.08 

2 
Real time student-teacher, student-student and 
student-patient interaction levels were 
maintained in virtual reality technology 

98 55 56.12 36 36.73 2 2.04 1 1.02 4 4.08 

3 
Virtual reality and peer-to-peer platforms helps 
to sustain professional training of future master 
students of pharmacy 

98 53 54.08 40 40.82 2 2.04 2 2.04 1 1.02 

4 
Peer-to-peer platforms and virtual reality helps 
to increase learning motivation 98 50 51.02 43 43.88 2 2.04 1 1.02 2 2.04 

5 
Virtual reality and peer-to-peer platforms 
improved the practical skills of future masters of 
pharmacy  

98 41 41.84 34 34.69 9 9.18 7 7.14 7 7.14 

6 
Enough theoretical and practical knowledge was 
gained through virtual reality and peer-to-peer 
platform 

98 46 46.94 39 39.80 2 2.04 3 3.06 8 8.16 

7 
Patient simulation using virtual reality help 
students to develop their interest in critical care. 98 44 44.90 43 43.88 5 5.10 2 2.04 4 4.08 

8 

Students gained enough confidence through 
peer-to-peer platforms and virtual reality to 
handle patients in clinical practice 

98 53 54.08 36 36.73 2 2.04 1 1.02 6 6.12 

9 

Virtual reality and peer-to-peer platforms 
promotes the development of critical thinking 
and helps to improve clinical skills of pharmacy 
students 

98 45 45.92 39 39.80 4 4.08 5 5.10 5 5.10 

10 
Virtual reality technology and peer-to-peer 
platforms provides flexibility of time for both 
students and teachers 

98 43 43.88 41 41.84 6 6.12 2 2.04 6 6.12 

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

 
The findings of the previous studies showed that 
participants had a wide variety of views about the use of 
augmented and virtual reality technologies, as well as 
different needs regarding technological solutions in 
learning environments [25]. However, in another study, 
senior baccalaureate nursing students participated in a 
pharmacology case exercise using an “escape room” type 
strategy focused on medication overdose management. 
Students described this activity as “creative,” “challenging,” 
and “team-building” and all strongly agreed that this 
strategy should be used in future courses [26]. Additionally, 
one article that analyzed use of these products in a collegiate 
writing class found that students had “increased 
commitment and energy,” and that it revealed the rewards 
of perseverance while fostering collaboration [27]. In 
present study, 214 participants from the Pharmaceutical 
Faculty of Bogomolets National Medical University, 
Ukraine consented to participate. The drastic improvements 
in pre- and post-test scores were observed in present study 
as students attained an average of 26% in their pre-test 
while the average attained score post-test was 74%. These 
findings are consistent with previously reported study 

regarding the use of simulated learning game to teach 
pharmacy students clinical concepts [28]. We have also 
conducted a survey with pre-designed questions to 
determine the effectiveness of peer-to-peer platforms and 
virtual reality technology in the training of future masters of 
pharmacy in medical lyceum from the Pharmaceutical 
Faculty of Bogomolets National Medical University, 
Ukraine. The survey results showed an overall 86.73% 
satisfaction for the use of peer-to-peer platforms and virtual 
reality technology in the training of future masters of 
pharmacy. These results are comparable and similar to other 
studies [22, 28]. The question 1 and 2 in present study were 
related to the user-friendly interface and interaction levels 
and showed an overall agreement of 70.41% and 92.86% 
respectively. The question 3 was related to sustainability of 
peer-to-peer platforms and virtual reality technology for 
professional training of future master students of pharmacy 
with 54.08% response as strongly agree and 40.82% as 
agree while only 2.04% disagree and 1.02% neither agree 
nor disagree. The question 4, 5, 6 and 7 were related to the 
skill development of students of pharmacy using peer-to-
peer platforms and virtual reality technology and results 



IJCSNS International Journal of Computer Science and Network Security, VOL.22 No.2, February 2022 

 

27

 

reported an overall agreement of 94.90%, 76.53, 86.73% 
and 88.78%, respectively. It has been observed that using 
simulation/virtual reality technology to teach pharmacy 
practice skills may result in knowledge that is transferable 
to patient care. Other practical applications for 
simulation/virtual reality technology includes enhancing 
inter-professional healthcare team dynamics and the skills 
of practicing healthcare professionals. It has also been 
suggested that educators should continue to be creative in 
the incorporation of simulation/virtual reality technology 
into pharmacy education and conduct more studies on the 
impact of simulation education on patient care to 
demonstrate the efficacy of this teaching modality [29]. The 
question 8 in present study was related to confidence gained 
by the students through peer-to-peer platforms and virtual 
reality to handle patients in clinical practice with 54.08% 
and 36.73% strongly agreed and agreed responses, 
respectively. These finding are similar to previously 
reported studies [9, 28]. Similarly,  Kiernan [30] also 
reported a high level of confidence and competence using 
simulation technology. The question 9 was related to the 
development of critical thinking and helps to improve 
clinical skills of pharmacy students with 45.92% and 39.80% 
strongly agreed and agreed responses, respectively. Lastly, 
the question 10 was related to flexibility of time for both 
students and teachers while using virtual reality technology 
and peer-to-peer platforms with 43.88% and 41.84% 
strongly agreed and agreed responses, respectively. These 
findings were comparable with previous study with an 
observation that participants preferred virtual reality 
technology due to the fact that students can easily attend 
classes at a convenient time. The findings of our study 
proved that peer-to-peer platforms and virtual reality 
technology benefits future masters of pharmacy in their 
professional career. It has also been reported that such 
learning process organization improve the academic 
performance of future masters of pharmacy students and 
contribute to an increase in their general motivation to study 
professionally-oriented disciplines [21]. 
 
 5. Conclusion 
 

The current work explored the experience in using virtual 
reality technology and peer-to-peer platforms by master 
students of pharmacy in Bogomolets National Medical 
University, Ukraine. An overall satisfactory response 
towards the positive use of virtual reality technology and 
peer-to-peer platforms was observed through a self-
designed questionnaire with drastic improvements in quiz 
scores pre- and post-test. It can also be concluded that 
participants of this study showed a strong agreement with 
positive experience in using peer-to-peer platforms and 
virtual reality technology in the training of future masters of 
pharmacy in medical lyceum. Such technologies with 
advancement must be included in the curriculum of higher 

education students to attain professional skills more 
effectively. 
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