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Abstract
Background  As the novel coronavirus 2019 (COVID-19) continues its pandemic surge globally along with its social distanc-
ing norms, the physical conduction of practical examinations for medical graduates and postgraduates has become difficult. 
Software-based systems and social media platforms could provide alternatives for ensuring regular medical education and 
exam-oriented assessments. In this context, we evaluated our own experience with virtual conduction of semester practical 
exams for medical graduates.
Material and Methods  This prospective study was conducted in Gynaecology and Obstetrics department. We employed 
live streaming educational video conferencing software for virtual consultation between medical students, patients (case 
presentations), internal and external examiners. The outcomes were evaluated in terms of conduction of various components 
of practical examination—Viva, case presentations, instruments, slides, specimen examination. Statistical analysis was 
performed by descriptive statistics through Microsoft Excel sheet.
Results  Virtual conduction examination/evaluation was performed on 150 medical students by examiners from a distant 
location. No problems occurred except few short duration (less than 5 min) interruptions due to internet connectivity issues. 
125/150 (83.5%) of medical students and all examiners (2 internal and 2 external) expressed satisfaction with virtual medi-
cal evaluation.
Conclusions  83.5% of medical students and all examiners expressed satisfaction with virtual medical evaluation during this 
COVID pandemic. Our findings suggest that virtual conduction of practical annual medical exams through virtual video 
conferencing platform appears to be an optimal alternative during COVID pandemic.
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Background

As the novel coronavirus 2019 (COVID-19) continues its 
pandemic surge globally, most of healthcare resources are 
diverted and concentrated on tackling this unprecedented 
calamity [1–3]. The imposition of lockdown, social distanc-
ing, restrictions on travel, limited healthcare resources, per-
sonnel and risk of exposure to COVID-19 have restricted 
physical contacts and meetings. This also resulted in suspen-
sion of direct medical education and conduction of gradu-
ate practical examinations [1, 4, 5]. Software-based systems 
such as virtual video conferencing, medical software appli-
cations and social media platforms have provided alternative 
platforms for ensuring regular healthcare and access to clini-
cian with patients [1, 6, 7]. In this context, we explored the 
utility of virtual platform in our experience, for conducting 
the semester practical exams for medical graduates.

Material and Methods

This prospective study with virtual evaluation (VE) was 
conducted in a tertiary care Gynaecology and Obstetrics 
department in the month of April 2021. We evaluated the 
satisfaction quotient of patients based on an ordinal scale of 
three preferences—Unsatisfactory (Us), Not sure (Ns), Fully 
satisfactory (S). The option of Unsatisfactory meant that the 
student preferred only direct evaluation after this COVID 
pandemic averts and was not satisfied with virtual evalua-
tion. Option Not sure meant that they  were neither unsatis-
fied nor satisfied and not sure about their comparative effi-
ciency. Option Satisfactory meant that the student was fully 
satisfied with the VE methodology. The response of each 
student on their preferred mode of evaluation was recorded 
after each virtual session. We utilized the GoTo meeting app-
based group video conferencing mode for VE between three 
individuals medical student, internal examiner and external 
examiner. All the VE sessions were conducted through com-
puter (desktop/laptop) at both examiner and student ends. 
Computers with access to a internet either through regular 
data plan or ≥ 3G network or router or WiFi network with a 
minimum download speed of 100 Kbps (kilobytes per sec-
ond) were employed for VE. VE consisted two phases. In the 
first phase, the students presented their long and short case 
presentations virtually and they were evaluated with viva 
voce. Subsequently, the knowledge of students was evaluated 
with regards to pathological specimen, slides and surgical 
instruments in second phase. The volunteers/technical staff 
displayed the material at student end and external examiners 

asked the student to identify them and related information. 
Based on this evaluation, the score sheets for each student 
were filled by examiners based on individual performance. 
Finally, each student was asked to express their satisfaction 
on ordinal scale. All the data were analysed by the principal 
investigator in a blinded manner. The study complied with 
the international ethical norms of the Helsinki Declaration—
Ethical Principles for Medical Research Involving Human 
Subjects, 2013 [8]. Details were entered and analysed on a 
Microsoft Excel sheet.

Social media was defined as websites and applications 
that enable users to create and share photos/videos and video 
conference on social networking.

Results

Virtual conduction examination/evaluation was performed 
with 150 medical students by examiners from a distant loca-
tion. No problems occurred except few short duration (less 
than 5 min) interruptions due to internet connectivity issues. 
125/150 (83.5%) of medical students and all examiners (2 
internal and 2 external) expressed satisfaction with virtual 
medical evaluation. The preference of VE based on satis-
faction quotient (Us:Ns:S) was 125:8:17, respectively. The 
representative illustration is shown in Fig. 1. The students in 
Us category were unsatisfied with both phases of VE. The 
students of Ns category were either satisfied with phase I or 
II, but not with both phases.

Discussion

As the worldwide pandemic spread of novel coronavi-
rus disease 2019 (COVID-19) continues with its multiple 
subsequent pandemic waves, most of healthcare resources 
are getting diverted and concentrated on subjugating this 
catastrophe by preventive vaccination and triaged treatment 
[1–3]. COVID-19 also has disrupted the world economy, 
healthcare budget, travel, access to teaching hospitals, priori-
ties of hospital staff/faculty, increased emphasis on COVID 
care and home isolation [9–11]. As a collateral damage of 
these above factors, COVID-19 pandemic has also resulted 
in handicap of medical education and examination/evalu-
ation of students. Even, the University students are under 
immense psychological stress due to COVID-19 pandemic 
[12, 13]. Though telemedicine facility and online classes 
compensated for continuous medical education and theory 
examinations, conduction of practical examinations has 
become very difficult [14–16]. Conduction of practical 
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examinations is more difficult than theory part, because the 
former requires additional needs (with its attendant COVID 
risk) such as patients (for case presentations), technical staff, 
display of instruments/pathological specimen and need for 
interaction between examiners and students. Moreover, there 
are many impediments such as imposition of lockdown; 
social distancing; restrictions on travel; limited healthcare 
resources; limited personnel; and limited personal protection 
equipment such as masks, sanitizers, gloves and increasing 
risk of exposure to COVID-19 [1, 9–11].

Software-based systems such as medical software appli-
cations and social media platforms could provide alternative 
platforms for ensuring continuous medical education includ-
ing evaluation of medical students [7, 14, 15]. As shown in 
this study, we employed a professional video conferencing 
software on a desktop/laptop. Elaborate telemedicine setup 

and equipment were not required for effective VE. Simulta-
neous involvement of student, examiners (internal and exter-
nal) and technical assistants during virtual video conferenc-
ing ensured no communication gaps, student satisfaction and 
reduced risk of COVID transmission (Figs. 2, 3).

In our study, VE was satisfactory for all examiners, tech-
nical assistants and 83.5% of medical students. We observed 
more preference for VE amongst all majority of students/
examiners, primarily because it reduced most of risk factors 
for COVID spread.

Though the only drawback encountered during VE was, 
few interruptions due to varying internet speeds and data 
transfer, the VE sessions were manageable. All these WiFi 
interruptions were due to technical reasons such as loca-
tion of patient, ambient climatic conditions, longer dis-
tance from the tower of internet service provider, electricity 

Fig. 1   Phase I VE—showing student and examiner interaction discussing case presentation

Fig. 2   Phase II VE—showing student and examiner interaction with latter evaluating former’s knowledge on A instruments; B specimen
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interruptions of internet modems, varying WiFi speeds dur-
ing VE. Inspite of these minor limitations, VE was a far 
better option than tedious mobilization, excessive utilisa-
tion of human/healthcare/patient/instrumentation/equipment 
resources and need for human contact/travel required for 
direct physical evaluation. The only absolute limitation of 
this VE is lack of computer and/or access to internet. But, we 
have not encountered this impediment, probably because of 
the widespread availability of computers and internet with 
good speed, at affordable prices in India. Another potential 
problem with this application is possible breach of privacy 
and hacking of content, which was nullified by the use of in-
built end-to-end encryption for the users with inaccessible 
passwords available within software, for each session of VE.

Very few Indian studies addressed the role of virtual con-
duction of practical examinations of medical students during 
COVID times [17–19]. Most of the reports were editorials 
and short reviews. The present study represents a one of its 
kind original research from India, with specific emphasis 
on the satisfaction of students with VE. VE ensured optimal 
utilization of healthcare resources, economy of travel time/
expenses of examiners and reduction in risk of COVID-19 
spread apart from avoiding delay of semester exams and 
ensuring uninterrupted medical education. Our study also 
highlights the adage “Necessity is the mother of invention”, 
by showing the utility of VE not only during COVID-19 
pandemic, but also in post-COVID times in view of its obvi-
ous benefits.

Conclusions

1.	 More than 83.5% of medical students and 100% of exam-
iners/technical assistants preferred virtual evaluation 
rather than delay in conduction of exams during this 
COVID pandemic.

2.	 Our findings suggest that virtual evaluation through 
social media platforms was capable of ensuring optimal 

alternative for conduction of practical exams for medical 
students.

3.	 Virtual evaluation also ensures uninterrupted medical 
education and promotion across semesters, for which 
conduction of medical exams for students is mandatory 
due to social restrictions imposed during COVID-19 
pandemic.

4.	 Further, the option of VE provides a viable alternative 
even during post-COVID era.
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