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Abstract—The research is aimed at investigating challenges and opportunities of teaching online course in Pediatric Surgery at Bogomolets National Medical University, Kyiv, Ukraine. The participants were 42 students of the 5-th
year of study. After taking the course, the students were offered to fill in 24item 4-point Likert-type scale containing the statements regarding various issues of distance learning: gaining theoretical and practical knowledge, teacherstudent and student-student interaction, the interface and content of the course,
technical issues and computer literacy, academic success, development of selfdirected learning skills, as well as motivation for learning, critical thinking,
problem solving, self-organization and time management skills. The median
value for the total cohort is 3 indicating that the majority of students gave affirmative responses. Students positively evaluated the course content and structure, interface of the platform Neuron and the interactive tools like forums,
chats, videoconferencing which allowed communicating with peers and the
teacher in real time and getting immediate feedback. At the same time, students
experience lack of practical skills as quarantine measures don’t allow attending
face-to-face lessons, they cannot interact with patients and participate in surgical operations, etc. This is a challenging task to develop medical students’ motivation, professional problem-solving and critical thinking skills in the online
environment. The authors offer the recommendations to enhance the quality of
online learning: use image-guided surgical simulation tools, implement interactive forms of virtual teaching, case method.
Keywords—Pediatric surgery, medical students, online learning, online platform, course, theoretical knowledge, practical skills, videoconferencing, interaction

1

Introduction

1.1

Problem statement

COVID-19 pandemic caused transmission of university education to the online
format. It was not possible to attend lectures and practical classes, so, all forms of
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learning activities moved to various distance learning platforms, MOOCs, videoconferencing tools etc. This strongly influenced medical education, which is considered
to be patient-based education [1]. The risk to transmit virus to patients, or get infected
in the hospital was quite high, in addition, in most countries strict quarantine
measures were implemented which made impossible any face-to-face interaction. This
was a challenge as surgical education is considered to be one of the most complex
educational models even before the COVID-19 outbreak [2]. Students should acquire
clinical and surgical technical skills and the task is to provide online education to
develop these skills in the current conditions.
The recent research works are devoted to advantages and disadvantages of distance
surgical education [3-7]. Among the advantages are flexibility, self-paced learning,
cost effectiveness, possibility to use innovative interactive online tools. The problem
and challenges are limited feedback, lack of interpersonal communication, technical
knowledge and poor Internet connection; more theoretical rather than practical skills
obtained; online learning requires self-motivation and time management skills. The
students are worried that remote learning will influence their ability to develop clinical competence. As stated by Rafi et al. [7], the majority of the students believe that
practical classes in medical education cannot be held virtually as patient care cannot
be provided using online methods.
The research conducted among Romanian students [8] shows that in the totally
online mode the advantages of distant education decrease in value, but more challenges arise. Respondents mention that it is more difficult to study and concentrate on
learning material, they feel anxious about presenting seminar projects, expressing
opinions in videoconferencing discussions and write in forums. At the same time,
students get easily distracted as some of them lack of enough learning space feel isolated, deficiency of interaction between students and teachers, and in general, give
less value to online learning comparing to face-to-face learning. These findings are
supported by Olum et al. [9], in whose research about a half of respondents believed
that e-learning reduces the quality of knowledge attained and is not an efficient method of teaching.
Quadri et al. [10] identify four types of barriers in online learning: at the student,
teacher, infrastructure and technology levels, and educational institution management.
The biggest challenge in this study was the level of infrastructure and Internet access.
The most important factor affecting the successful implementation of technologies is
the limited time for the development of teaching aids and their placement on appropriate online platforms, while the level of digital competence of students was the least
significant factor. And vice versa, teachers’ level of digital competence, and positive
experience of using educational technologies in teaching promote their professional
self-efficacy, which positively correlates with students’ academic success [11].
According to [12], socio-psychological barriers, those related to social interaction,
are the most significant among student youth. Students feel isolated, they lack communication with peers and teachers. This problem can be solved by integrating into
the learning process: interactivity, collaborative and cooperative learning, individualized learning, multimodal presentation of content and tasks, creating a psychological-
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ly safe environment, providing timely and constructive feedback, monitoring group
interaction and dynamics [13].
1.2

Organization of distance education at the department of pediatric surgery,
Bogomolets National Medical University

In accordance with the decree № 211 of the Cabinet of Ministers of Ukraine “On
prevention of the spread of acute respiratory disease COVID-19 caused by coronavirus SARS-CoV-2 on the territory of Ukraine”, Bogomolets National Medical University introduced online learning beginning from March, 12, 2020. Education at the
Department of Pediatric Surgery in the autumn semester 2020 was provided fully
online. All the classes were held according to the curriculum in real time, using videoconferencing tools (Zoom, Google Meet). All the tests and didactic materials were
uploaded to the Neuron platform of distance education, developed on the basis of
LMS Moodle (Modular Object-Oriented Dynamic Learning Environment). The additional learning platforms recommended for student are MOOCs (Coursera, EdX,
Prometheus platforms). Students can communicate with teachers via social networking sites, Viber, Telegram, electronic mail, etc.
The course of Pediatric Surgery is obligatory for 5-th year students of I,II,II and IV
Medical departments of the university and has 43 hours of classroom hours (4 lectures and 5 practical classes), and 15 hours of self-work. The purposes of studying
pediatric surgery are mastering theoretical and practical knowledge of etiology, pathogenesis, typical and atypical clinical manifestations, diagnostic methods, differential
diagnosis, conservative and surgical treatment, and rehabilitation of children with
surgical pathology within the relevant training of a general practitioner (pedsurg.com.ua).
1.3

Online learning tools in medical education

The literature analysis has shown the effectiveness of implementing Moodle for the
students of medical universities. Moodle platform matches such criteria as system
features, content support, content creation, user management and reporting system
[14]. The platform is considered to be flexible, easy to use and access, promotes collaboration between users via forums, chats, private messaging, universities can use it
as an additional method to traditional education, or for exclusively online learning [8;
15]. This is an effective tool for control, monitoring and evaluating the knowledge
quality [16]. According to [17], students who used Moodle for self-directed learning
are more successful than students who weren’t asked to use it. The study [18] shows
correlation between students’ positive evaluation of Moodle course and high grades.
Avramescu [19] believes that online learning platforms and technologies cannot replace face-to-face learning completely, but can significantly improve medical students’ skills and knowledge thus making them better prepared for practice and develop self-directed autonomous learning. Peerapolchaikul et al. [20] state that Moodle
can be used for the development of students problem-solving skills.
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One of the technologies to provide successful interaction in the online learning environment is using videoconferencing (Zoom, MS Teams, Google Meet). Social presence in real-time online communication is engaging and looks like natural interaction.
Three interrelated factors of online videoconferencing comprise cognitive presence
(new information, rules, research, ideas, articles; teacher presence (instructions, assessment, class management); social presence: emotions, self-disclosure, group cohesion [21].
Among the benefits of videoconferencing are enhancing communication and collaboration skills [22], the authenticity of interaction and educational materials [23];
possibility of case-presentations which encouraged active students’ participation in
discussions [24]; development of peer-assessment skills [25]; self-initiated learning in
asynchronous mode [26], interactivity, ease of use, engaging learning environment
[27].
Surgical telementoring, i.e., real-time interactive teaching of techniques by an expert surgeon to a student not at the same site [28], is widely used among surgeons for
telementoring surgical procedures and in trauma and emergency medicine; also, it can
be used to care of the patients after surgical operations [29].
The biggest challenge in videoconferencing is the quality of Internet connection
[24]. At the same time, using this too requires a high bandwidth communication path
to transmit and receive high quality images; free version of the program might have
restrictions in time (for example, Zoom interrupts after 40 min.). We should take into
account that high-quality and unlimited video-conferencing systems are quite expensive. Also, among the problems are class management, assessment techniques, lack of
teachers’ confidence and self-efficacy, time-consuming preparation of all materials,
students’ loss of attention and concentration [27]. According to Rafi et al. [7], the
duration of synchronous video lesson should not exceed 45 minutes, this is the optimal time for effective material perception, distribution of attention and ensuring the
balance between the psychological and physical health of the student.
This paper aims to determine and analyze the advantages and challenges of teaching Pediatric Surgery in the online mode on the basis student survey results at Bogomolets National Medical University.

2

Methods

2.1

Research design

The survey was held in the autumn semester 2020, which was aimed at collecting
and analyzing students’ perceptions on the effectiveness of studying the course "Pediatric Surgery" in the online mode.
This is a quantitative research, which applied a closed-ended 24-item questionnaire, followed by data analysis and interpretation using descriptive statistics.
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2.2

Participants and ethical issues

The participants were 42 students of the 5-th year of study, from the Bogomolets
National Medical University, Kyiv, Ukraine.
After taking the course “Pediatric Surgery” and taking the exam, the students were
offered to fill in the questionnaire in Google Forms on a voluntary basis. The survey
was approved by the Research Board of the Department of Pediatric Surgery.
Before the experiment started, students were informed about the nature of experiment, the confidentiality of the observation data, their right to obtain information on
the experiment results. The participants could stop the participation at any time without any academic consequences.
2.3

Data collection and analysis tools

The survey applied a 24-item Likert-type scale. The first item was multiple choice
question on the most effective mode of studying the course: online, blended, face-toface. In questions 2-24 the participants could either strongly disagree, disagree, agree,
or strongly agree with the statements regarding various issues of distance learning:
gaining theoretical and practical knowledge, teacher-student and student-student interaction, the interface and content of the course, technical issues and computer literacy, academic success, development of self-directed learning skills, as well as motivation for learning, critical thinking, problem solving, self-organization and time management skills. The quantitative data was analyzed using SPSS software.

3

Results and Discussion
The survey results are presented in Figure 1 and Table 1.

Face-to-face
Blended
Online

Fig. 1. The most effective mode for studying the course of Pediatric Surgery
from medical students’ perspective

Answering the first question “In your opinion, what is the most effective mode for
studying the course of Pediatric Surgery?”, 18 students (42,9%) indicated blended
learning, 20 (47,6%) face-to-face classes, and only 4 (9,5%) students think that online
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mode is the best one to study Pediatric Surgery. This answer correlates with the
statements 1,2, 23 (see Table 1), which are devoted to the quality of gaining theoretical and practical knowledge of Pediatric Surgery. Most students (80,1%) agree that
they gained enough theoretical knowledge, which is in line with the research conducted by Önöral and Kurtulmus-Yilmaz [30] where most of the students emphasized that
online theoretical courses are more advantageous over face-to-face class.
Table 1. Students’ perceptions of online learning
Statement
1. I gained enough theoretical knowledge studying the discipline "Pediatric Surgery" online
2. I gained enough practical skills in the discipline of "Pediatric Surgery" during distance
learning
3. The Pediatric Surgery course is balanced; I
was not overloaded with information
4. The course curriculum provides interesting
and informative content
5. I fully understood the content of lectures and
assignments
6. The Pediatric Surgery course on the Neuron
platform had a user-friendly interface
7. The course had interesting presentations and
other multimedia tools
8. I had the opportunity to communicate in
forums, chats
9. I had the opportunity to communicate with
the teacher and group mates in real time during
video conferences
10. I had the opportunity to work at my own
pace, choosing a convenient time and place of
work
11. I received the feedback from the teacher on
time and in full
12. I had no difficulty working with the Neuron
system and other technical means offered by the
teacher
13. I had no problems with Internet speed or
other technical issues
14. Distance learning helps to increase learning
motivation
15. Distance learning promotes the development
of self-directed learning skills
16. Distance learning promotes the development
of self-organization and time management skills
17. Distance learning promotes better teacherstudent interaction
18. Distance learning promotes better student
interaction with other students
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Strongly
Strongly
Disagree% Agree%
disagree %
agree% Median
(N)
(N)
(N)
(N)
2,4 (1)

16,7 (7)

66,8 (28) 14,3 (6)

47,6 (20)

42,9 (18)

2,4 (1)

7,1 (3)

2

7,1 (3)

4,8 (2)

19 (8)

69,1 (29)

4

2,4 (1)

2,4 (1)

45,2 (19) 50 (21)

4

-

4,8 (2)

57,1 (24) 38,1 (16)

3

-

4,8 (2)

52,4 (22) 42,9 (18)

3

2,4 (1)

7,1 (3)

23,8 (10) 66,7 (28)

4

9,5 (4)

14,3 (6)

11,9 (5) 64,3 (27)

4

14,3 (6)

14,3 (6)

9,5 (4)

61,9 (26)

4

9,5 (4)

4,8 (2)

26,2 (11) 59,5 (25)

4

7,1 (3)

9,5 (4)

31 (13) 52,4 (22)

4

2,4 (1)

16,7 (7)

9,5 (4)

71,4 (30)

4

7,1 (3)

21,4 (9)

33,3 (14) 38,1 (16)

3

26,2 (11)

35,7 (15)

14,3 (6)

31 (13)

3

7,1 (3)

2

19 (8)

45,2 (19) 21,4 (9)

3

19 (8)

9,5 (4)

47,6 (20) 23,8 (10)

3

26,2 (11)

57,1 (24)

11,9 (5)

4,8 (2)

2

23,8 (10)

19 (8)

47,6 (20)

9,5 (4)
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19. Distance learning helps to increase students'
success in studying the discipline
20. Distance learning promotes the development
of critical thinking
21. Distance learning promotes the development
of problem-solving skills in professional situations
22. Distance learning helps to improve computer literacy
23. Distance learning helps to reduce the gap
between theory and practice

23,8 (10)

38,1 (16) 28,6 (12)

9,5 (4)

2

26,1 (11)

35,7 (15) 33,3 (14)

4,8 (2)

2

4,8 (2)

2

31 (13)

50 (21)

14,3 (6)

2,4 (1)

11,9 (5)

33,3 (14) 52,4 (22)

57,1 (24)

33,3 (14)

7,1 (3)

2,4 (1)

4
1

According to our survey results, 90,5 % of students think that distance education
cannot give enough practical skills in the field of Pediatric Surgery; the same number
of students disagree that online learning helps to reduce the gap between theory and
practice. 81% also don’t think that learning from home promotes the development of
problem-solving skills in professional situations. This is explained by the fact that
Pediatric Surgery course requires students’ observations of surgical operations, communication with patients, obtaining basic skills of using surgical instruments as well
as participating in simulations, allowing students to get involved in the operations as it
was real. All the mentioned activities require face-to-face learning, which explains the
fact that over 90% students think that online course cannot give enough practical
skills and would choose classroom or blended learning. According to [31], medical
students evaluate the ability to apply knowledge into practice as one of the most important professional qualities. Our results are in line with Alsoufi et al. [2] where it is
reported that about 80% of students think that e-learning cannot be used for clinical
aspect. Zheng and Zhu [32] report that less than 10% of students admitted that online
teaching on Surgical Nursing was better than traditional one. Studies [5; 33; 34] claim
that developing students’ practical skills in the pandemic times is a challenging task.
At the same time, students, evaluating the course content, claim, that it is balanced,
they were not overloaded with information (88,1%); the course curriculum provides
informative content (95,2%); the course had interesting presentations and other multimedia tools (90,5%). The feedback from students proves that the chosen multimedia
tools, presentations in Zoom, video lectures and the activities suggested by instructors, fully satisfy students’ needs regarding the content and structure of the course.
Respondents state that online mode gave the opportunity be flexible in choosing the
convenient place, time, and pace of work (85,7 %), which correlates with other studies (3; 18; 35; 36].
The analysis of survey questions regarding technical issues, revealed that the Pediatric Surgery course on the Neuron platform had a user-friendly interface (95,2% of
students agreed with the statement). Also, about 80% stated that they had no difficulty
working with the Neuron system and other technical means offered by the teacher,
which is consistent with other study on teaching Traumatology and Orthopedics
course on the same platform [4]. It is important to mention that ease of use is the most
important condition for the development of e-learning competence in the EPEC model
[37]. Excessively complex interface and difficult-to-use platforms increase students’
anxiety and lowers confidence in their abilities.
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Two-thirds of respondents in our survey answered that they didn’t have any problems with Internet speed. At the same time, almost 30% indicated that they experienced some technical problems. Other studies from Ukraine report that about a half of
students had problems with the Internet in distance education [18; 27]. 85,7% respondents state that distance learning helps to improve computer literacy. The importance of computer literacy and digital competences is discussed in multiple works
in the field of online learning [38-40].
Teacher-student interaction is important in on-line learning. In planning the curriculum, we took into account that students need communication in real time. That is
why we combined activities on the Neuron platform and videoconferencing in Zoom.
The results of the survey shows that about 75% of respondents had the opportunity to
interact with teacher and other students in forums, chats in real time and 83% stated
that they received the feedback from the teacher on time and in full. This is in line
with [4] and [41] in whose researches the same number of medical students were
highly satisfied with the quality of synchronous online classes using videoconferencing tools.
The next block of statements is dedicated to the psychological issues of online
learning. Lack of social interaction is considered to be one of the biggest problems of
online learning [12]. In our research, less than a half of respondents think distance
learning promotes better student interaction with other students; only 16,7% think that
distance learning contributes to better teacher-student interaction. Despite the fact that
students could communicate in real time using videoconferencing tools, forums,
chats, they lack face-to-face communication, which correlates with the first survey
question, where only 10% students agree that Pediatric Surgery can be studied fully
online. This result is in line with Srivastava et al. [42] where it was found that the
students’ evaluation of online surgical classes was borderline when compared with
physical class, although the communication with the teacher was well coordinated.
At the same time, more than two-thirds of respondents agree that distance learning
promotes the development of self-organization and time management skills. In asynchronous mode students can choose the convenient time and pace for learning, but it
is important to manage time effectively to be a successful learner. Also, 62% of respondents think that distance learning helps to increase students' success in studying
Pediatric Surgery.
Distance mode of learning promotes the development of self-directed learning
skills. In our research, almost 90% of medical students agree on the statement. It is
extremely important to develop students’ self-directed which are related to life-long
learning skills in students in order they become active learners and competent professionals [43-47].
Our research findings indicate that 62% of learners don’t think that distance education increases motivation for learning. From one side, self-directed learning is supported by learning motivation, which correlates with the quality of teacher-student
interaction, well-balanced curriculum, and high academic performance [48; 49]. From
the other side, we should take into account the external factors, caused by COVID-19
pandemic, like social isolation, the level of anxiety [50], impossibility to attend faceto-face classes and communicate with patients. Learning from home sometimes
doesn’t create comfortable conditions, students can get distracted and disorganized,
get tired from extensive use of gadgets and from increased workload [7; 51]. We think
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that the issue of intrinsic and extrinsic learning motivation in medical students’ online
learning should be further investigated. This could be the prospect for further research.
Less than a half of respondents, according to the results of our research, agree that
distance learning promotes the development of critical thinking skills. As the most
effective way of developing critical thinking is to create problem-based environment,
where students could collaborate [52], we think that implementing case-method
would be appropriate to enhance students’ critical thinking skills [53]. The online
interactive tools like chat rooms in Zoom could be useful tools in organizing students’
collaborative work in real time. But still, this is a challenge in the online environment,
while students can enhance clinical analysis ability using online interactive tools,
clinical operative skills should be developed in the hospital.
Based on the results obtained from our survey and the literature review on distance
learning in surgical education in the conditions of online learning caused by pandemic, we propose the following recommendations for academic and managing staff.
1. Use image-guided surgical simulation tools as surgical skills training, which
should be combined with image interpretation training [3].
2. Apply interactive forms of virtual teaching, enabling students to interact with
patients from their homes; peer mentoring, aiming at increasing students’
knowledge and providing psychological support [54]; surgical telementoring, a
real-time interactive teaching of techniques by an expert surgeon to a student
[29].
3. Implement case method using videoconferencing interactive tools. It is recommended to form teams of 2-3 students in Zoom session and propose to solve a
problem; students are supposed to collaborate in real time and present their solution [4].

4

Conclusion

Thus, we have analyzed the students’ perceptions of the online course in Pediatric
Surgery based on the survey results, which included 24 questions regarding technical,
methodological, and psychological issues. The median value for the total cohort is 3
indicating that the majority of students gave affirmative responses. They positively
evaluated the course content and structure, interface of the platform Neuron and the
interactive tools like forums, chats, videoconferencing which allowed communicating
with peers and the teacher in real time and getting immediate feedback. At the same
time, students feel lack of practical experience caused by quarantine measures which
don’t allow attending face-to-face lessons and interact with patients, participate in
surgical operations, etc. This is a challenging task to develop medical students’ motivation, professional problem-solving and critical thinking skills in the online environment.
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