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Background: COVID-19 pandemic is a reason to revise traditional approaches to medical 
education. The disadvantage of online education is inability to train practical skills.
Purpose: To evaluate the effectiveness of training students on an interactive pediatric 
simulator during distance learning.
Patients and Methods: An online survey was conducted during quarantine COVID-19 to 
clear out the attitude to distance learning of third-year students of the Sechenov First 
Moscow State Medical University (n = 150). During training the level of students’ motiva-
tion to learn decreased, and what is most important their practical skills deteriorated. Eighty- 
four out of 150 students had the effectiveness of their training on the multimedia simulator 
“Filatov. Pediatrics” analyzed.
Results: The simulator reproduces clinical tasks using three-dimensional models of children 
of different ages and genders and has access to personal computers of students. The cases 
include imitation of a dialogue with a virtual patient, methods of physical examination, the 
appointment of laboratory and instrumental methods of research, treatment. The use of 
a pediatric simulator showed greater efficiency in mastering practical skills compared to 
a group of students who did not use the simulator in class. Summing up the results of the 
intermediate objective structured clinical exam (OSCE) on physical examination on dummies 
of the Simulation and Accreditation Center showed better results in the main group (n = 48) 
compared to the control (n = 36). The students who additionally studied on the simulator 
completed the tasks on the checklist on a cardiology dummy by 98.3 ± 1.5%. In the control 
group, the percentage of completed tasks was 94.3 ± 1.3 (p = 0.05). The OSCE for 
examining the respiratory system on an auscultative dummy revealed 97.3 ± 1.5 and 93.1 
± 1.4%, respectively (p = 0.05).
Conclusion: The interactive pediatric simulator is a tool for mastering practical skills of 
medical students during the COVID-19 pandemic, with the use of which the OSCE results 
are significantly higher.
Keywords: students, pediatrics, simulator, efficiency, distance learning

Introduction
The current situation of the pandemic of the novel coronavirus infection (COVID- 
19) has forced to cast a new look at the organization of distance learning1 for 
medical students. Responding to future pandemics after the current COVID-19 era 
requires the development of telemedicine applications2 using artificial intelligence 
and robotics. Processes of implementing various online methods3–5 of learning have 
significantly speed up in Russia and in other countries. It was the quarantine that led 
to a revision of traditional approaches to higher education3,4 and opportunities for 
medical students to gain practical skills. We would like to point out that medicine 
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has a special need for new forms of presenting 
information,6–8 including simulation, for assessing its 
effectiveness and the ways of improving this system in 
the context of introducing effective educational technolo-
gies. I. M. Sechenov First Moscow State Medical 
University is a leader in digital transformation of new 
medical education expanding opportunities for teachers, 
doctors and students. An interactive pediatric program 
developed in Russia (the Higher School of Healthcare 
Organization and Management – Complex Medical 
Consulting (VSHOUZ): https://www.vshouz.ru/), under 
conditions close to reality, allows you to train and examine 
future doctors. It helps increase students’ satisfaction with 
the educational process, their involvement, and, conse-
quently, improve the quality of education. Individual stu-
dies aimed at obtaining and mastering practical skills for 
the examination of the patient are also provided in frames 
of distance learning.

The Objective Structured Clinical Exam (OSCE),9 

recommended as one of the most reliable methods for 
diagnosing the success of learning the curriculum,10 

allows to determine the level of formation of practical 
actions of students, not only knowledge, as in traditional 
assessment methods. In Russia, since 2016, the OSCE 
methodology has been used as the second stage of primary 
accreditation of specialists,11 as well as in almost all 
situations when it is necessary to assess the level of clin-
ical competence. In the First Moscow State Medical 
University named after Sechenov the OSCE is used for 
intermediate certification of all students starting from 
the second year.

The goal is to evaluate the effectiveness of students’ 
learning using an interactive pediatric simulator during 
distance education.

Materials and Methods
Interactive Simulator of a Virtual Patient
The teaching staff of seven medical universities in Russia 
and the staff of the Higher School of Healthcare 
Organization and Management (VSHOUZ, Moscow, 
Russia) including doctors in management positions and IT- 
specialists developed the program “Interactive Simulator 
of a Virtual Patient “Filatov. Pediatrics”. The simulator is 
named to honor the founder of Russian clinical pediatrics 
Nil Fedorovich Filatov (1847–1902). It reproduces 99 
pediatric cases (clinical situational tasks). The simulator 
has access to a PC and it allows a medical student both to 

have classes with a professor and to carry out individual 
work on mastering practical skills. The examination of the 
patient is held in a virtual office: 3D screen models of 
children of different ages and genders reproduce the move-
ments of a patient during the examination. The student can 
close in, turn the virtual child to any position when exam-
ining certain parts of his or her body, open his or her 
mouth, evaluate the mucous membranes, tongue, etc. 
Modern computer technologies make it possible to simu-
late palpation: when you hover a computer mouse over the 
patient’s body, a textual description and a visual image of 
the pathology and palpation technique pop up. The accu-
racy of the interpretation of lung and heart auscultation12 

is particularly important in the practice of doctors and 
medical students. In this regard, when examining the 
respiratory and cardiovascular systems in a particular vir-
tual patient, the student can perform auscultation: listen to 
breathing in lungs and heart tones in normal cases and hear 
wheezing and noises in case of pathology. Symptoms and 
syndromes that are difficult to simulate on models, as well 
as additional visual studies, are offered in numerous illus-
trative materials presented in the course of follow-up 
patient management. The program provides a summary 
report that determines the percentage of completed or 
unfulfilled tasks. So with the help of an interactive simu-
lator you can both train and evaluate the effectiveness of 
training for students.

Study Design
Evaluation of the effectiveness of distance learning system 
in the context of COVID-19 pandemic was conducted by 
a survey held among third-year students (n = 150) of the 
Sechenov First Moscow State Medical University. The 
inclusion criteria were as follows: students of the pediatric 
faculty of the Medical University, age 18–21, period of 
online study. Exclusion criteria: students of other faculties, 
under the age of 18 or over the age of 21, traditional educa-
tion. An online questionnaire was formed using Google 
forms: it included questions concerning respondents’ perso-
nal data and students’ attitude to distance learning, some of 
the answers are cited in this study. Among the study parti-
cipants, 16.7% were male, 83.3% were female, the average 
age was 19.0+1.4 years; the duration of distance learning 
was 5 months (February–June, 2020).

The effectiveness of an interactive pediatric simulator 
based on the results of the OSCE was analyzed on 84 out 
of 150 students who were on distance learning. The basic 
group (n = 44) was formed for this purpose, students were 
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able to train individually on the interactive simulator 
“Filatov. Pediatrics” (Figure 1). There was no training on 
a pediatric simulator in the control group (n = 40).

All the figures obtained for analyzing the effectiveness 
of distance learning and evaluating the effectiveness of 
teaching on an interactive pediatric simulator are original. 
We have received approval for the application for approval 
of this study from the Ethics Committee of LLC “Higher 
School of Health Organization and Management – 
Comprehensive Medical Consulting”. The number of ethi-
cal approval for the study is N 7/KD. The photos presented 
in the work were made by the author during the student 
exam. The teachers in Figures 2 and 3 have provided 
informed consent for the images to be published.

Before passing the OSCE, all students were given one 
four-hour lesson on the Harvey cardiology simulation man-
ikin and the auscultative manikin SAM II. Both manikins are 
ideal to practice heart and lung auscultation. A list of control 
questions or checklists for physical examination of the car-
diovascular and respiratory systems related to binary (“yes/ 
no”) has been developed for conducting the OSCE. The 
assessment was made depending on whether the task was 
completed or not without specifying the quality of its per-
formance, so the checklists were intended to determine the 
minimum level of competence. The results in both groups 
were summed up in percentage points. Interpretation of the 
exam checklists objectivity held afterwards provided for 
a minimum of 80% of the completed tasks.

Figure 1 The interactive simulator “Filatov. Pediatrics”: opportunities for examining children of different age groups.
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Statistical Analysis
Statistical processing of the obtained results (student 
questionnaires, results of the OSCE checklists) was 
performed using the Microsoft Excel program. 
Quantitative indicators are presented as the median of 
the 25th, 75th percentiles. The differences between the 

compared values were considered significant at 
p = 0.05.

Results
There are quite a lot of factors that affect distance learning 
of the trainees. Besides, medical students can 

Figure 2 Teachers at the OSCE exam in the Simulation and Accreditation Center of the I. M. Sechenov First Moscow State Medical University.

Figure 3 A student submits a checklist for a physical examination of the respiratory system OSCE.
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depersonalize and hedge13 by giving negative feedback to 
clinical teachers. According to the study, satisfaction with 
various aspects of the learning process at the University 
significantly decreased during the period of implementing 
educational programs with distance learning technologies. 
First of all, it refers to a decrease in the level of motivation 
for further training, the deterioration of practical skills in 
every second or third student. Apart from university text-
books and electronic resources, students use other Internet 
information including video materials more frequently. 
Both teachers and students have difficulties in assessing 
the acquired knowledge and especially practical skills 
(Table 1). The results obtained are new and original.

As we see, the majority of students mentioned difficul-
ties in obtaining practical skills, new information and 
decrease in their motivation for further education.

Working individually on a pediatric simulator, the stu-
dents from the basic group were able to master the method 
of physical examination and prepare for the OSCE much 
better. Hard work of the authors’ team in VSHOUZ, who 
created an interactive simulator of a virtual pediatric 
patient, turned out to be self-sufficient, spectacular, and, 
what is most important, effective for obtaining practical 
skills.

At the OSCE, students visited two stations in the 
University Simulation and Accreditation Center and 
received the same set of tasks on the checklists. Each 
examinee was evaluated by trained examiners who 
observed the performance of tasks in different sections 
(Figure 2). Computer-controlled simulators with objective 
evaluation for a specific time, used at the stations, included 
fulfilling checklists developed separately for each system 
(Figure 3).

The students of the main group (n = 48) had 
a significantly higher efficiency of mastering practical 
skills compared to the control group (n = 36). This fact 
is confirmed by the results of the intermediate OSCE on 
the physical examination of dummies at the Simulation 
and Accreditation Center. Students who additionally 
studied on the online pediatric simulator completed the 
checklist tasks on a cardiology dummy by 98.3 ± 1.5%. 
In the control group, the percentage of completed tasks 
was 94.3 ± 1.3 (p = 0.05). There were also better results 
in the main group compared to the control one on the 
auscultative dummy. The exam on the checklists of the 
respiratory system examination revealed 97.3 ± 1.5 and 
93.1 ± 1.4% of the results in students, respectively 
(p = 0.05).

Discussion
For a long time, clinical pediatrics14 has been based on 
a traditional physician training program. The program 
based on the observation of real patients in real condi-
tions became impossible during COVID-19 pandemic. It 
was proved in pre-COVID time that digital education 
for medical professions is as effective as traditional 
training,14 or more effective15 than no training. Since 
early 2000s gamification15 has become a method of 
mass learning – the way when the rules of the game 
are applied to achieve real goals. The need for simula-
tion dummies, such as a student auscultation 
dummy,17,18 for the educational process is justified. 
Another cardiopulmonary patient simulator10,19 is con-
sidered to be one of the pioneering products in medical 
simulation that provides a standardized testing method 
for real-time procedures and trainee skills. The advan-
tages of simulation training are the possibility of making 
mistakes without harming the dummy,14,16 the possibi-
lity of repeated repetition and the development of prac-
tical skills which is especially true for cardiopulmonary 
auscultation with high sound quality.

Table 1 Questionnaire Survey of Pediatric Students Using 
Google Forms

Survey Questions Variants of 
Answers

Gained 
Results,%

What materials are convenient/ 

preferred/used for distance 

learning?

Internet information 

resources

68.6±3.5

Video materials 96.6±2.5

Printed tutorials 37.3±4.5

Do you evaluate your 

knowledge?

No, I do not 20.0±5.2
I conduct testing 95.6±7.2

My professor does it 82.6±8.3

Did your training at the 

University Simulation and 
Accreditation Center help you?

No 20.0±5.2
Yes 80.0±6.7

Evaluate your practical skills in 
distance learning using 

checklists compared to 

traditional ones

Worse 35.3±4.4
Better 15.3±3.5

The same 49.4±5.2

Has your motivation for further 

studies changed when distance 
learning was introduced?

Decreased 43.3±5.4
Not changed 44.0±5.5

Increased 12.7±3.8
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If it is not possible to visit simulation centers in order 
to prevent the spread of COVID-19 cases, you may resort 
to other online simulators. The developed interactive 
pediatric program with access to a PC allows you to 
train and test future doctors under conditions close to 
reality using three-dimensional characters of different gen-
ders and ages. There is an opportunity to increase students’ 
satisfaction with the educational process, their involve-
ment and, consequently, to improve the quality of educa-
tion. In the framework of distance learning individual 
work is provided with a focus on obtaining practical skills 
for examining the patient concerning all stages of physical 
examination – anamnesis, examination, palpation, percus-
sion, and auscultation.

The Objective Structured Clinical Examination 
(OSCE)8 is a method used to assess clinical competence. 
Harden et al,9 who first applied this estimation method in 
1975, gives it the following definition:

An approach to the assessment of clinical or professional 
competence in which the components of competence are 
evaluated in a planned and structured manner with 
a special attention to the objectivity of the assessment. 

Unlike traditional oral exams, the formation of clear instruc-
tions in checklists9 at the stations allows to make the educa-
tional process controlled and predictable. Another practical 
advantage of the OSCE is the ability to determine the criteria 
for passing the exam10 in advance and provide feedback to 
the teaching staff and students after the exam.

Conclusion
To improve the effectiveness of distance medical learning, 
we recommend to use an interactive pediatric simulator 
with access to personal computers of professors and stu-
dents. Clinical case studies will help develop the creativity 
and skills of future pediatricians during a pandemic, espe-
cially when they are studying or preparing for exams on 
their own. The pediatric simulator can be considered as 
a tool for mastering practical skills. Replacing traditional 
training in clinical practice with alternative approaches 
helps maintain contact with the virtual patient being exam-
ined without any risk of COVID-19 infection.

Working with pediatric cases on various diseases in 
children of different age groups helped third-year students 
of the University master practical skills and significantly 
better pass the intermediate OSCE on the checklists of the 
patient’s physical examination. Further differential diag-
nosis drawing up a plan of laboratory and instrumental 

studies with interpreting results of the virtual patient will 
teach pediatricians to make fewer mistakes, to find the 
correct clinical diagnosis, prescribe rational treatment and 
develop their professional competencies.
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