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A Systematic Review of Online Teaching during COVID-19 
Pandemic: A Lock Opened in Lockdown
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Ab s t r Ac t 
Background: The medical curriculum emphasizes learner-centeredness and small group live classroom teaching. The lockdown imposed due to 
the coronavirus disease 19 (COVID-19) pandemic turned into an opportunity and medical education had to adopt an online teaching method.
Aim and objective: This systematic review aims to gain insights into the various aspects of online learning. The systematic review was done 
using two databases, PubMed and Web of Science. The manuscripts were analyzed on aspects like information on online platforms, choosing 
a platform, feedback about online learning, and assessment strategies.
Results: The online platforms used for teaching were Zoom, Google Meet, and Microsoft Teams. Google forms being popular for online assessment. 
Feedback about online learning in medical education suggested an overall good acceptance.
Implication: Implementing blended learning in medical education to be considered even after the COVID-19 pandemic is over.
Keywords: Coronavirus disease 19 pandemic, Medical education, Online teaching.
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In t r o d u c t I o n 
The heart and soul of medical education is traditional classroom 
lectures. Traditional lectures can be described as one which 
is delivered live, face to face, using blackboard, PowerPoint 
presentation (ppt), and minimal student interaction. Online lectures, 
on the other hand, are teaching done using digital technology. It 
can be described as one in which students can watch lectures at 
their pace or in real-time and are designed using audio along with 
ppt, blackboard; but with low to minimal interaction.1

Online learning, hence, is a learning experience that can be 
synchronous or asynchronous and requires the necessary digital 
infrastructure.2

The 21st century is predominantly an era of digital information. 
Medical education too is evolving to keep pace and come into the 
mainstream of the digital generation. Integration of online learning 
with the medical curriculum was a need of the hour. As the proverb 
says “Change is the only constant”, it was necessary to reform the 
teaching and learning methodology for medical students. This was 
instigated during the coronavirus disease 19 (COVID-19) pandemic.3

The COVID-19 was declared as a pandemic by the World Health 
Organization on March 11, 2020.4,5 Nationwide lockdown was 
imposed in India since then. Subsequently, there were academic 
disruptions in delivering the designed medical curricula.4,5 Online 
teaching in medical education was on the cards for a long time. 
Some institutes had incorporated online methods for teaching 
and assessment to some extent. But, this COVID-19 pandemic with 
ensuing lockdown has opened the lock of online teaching for many 
medical colleges.

The I MBBS students, especially the 2019–2020 batch, have 
witnessed a lot of new reforms in the curriculum. Competency-
based medical education (CBME) has been implemented from 
this academic year. Now due to this COVID-19 pandemic, online 
teaching as a new mode of learning had to be implemented. Thus, 
restructuring of medical education befitting the 21st century was 
set in motion by the COVID-19 crisis.6

In 1913, Dr William Osler said, “The lecture has its value, but 
its day has gone, and it should give place to other methods better 
adapted to modern conditions”.7

The review was undertaken to understand the online platforms 
available, choosing an appropriate one, the assessment method 
used and the feedback of medical undergraduates about online 
learning during the COVID-19 pandemic.

MAt e r I A l s A n d Me t h o d s 
Study Design
The PRISMA guidelines were followed for preparing this systematic 
review.

The objective of this systematic review was to assess various 
aspects of online learning in medical education during the COVID-
19 pandemic.

Literature Sources and Searches
The Web of Science and PubMed databases were searched for the 
following terms in the title and abstract: “medical education” OR 
“online learning” OR “online learning in medical education” “IN” OR 
“AND” COVID-19 pandemic.
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The start date of the study was taken from the announcement 
of the COVID-19 pandemic in March 2020 to July 2020, as online 
learning was adopted by most of the medical institutes by now.

Inclusion Criteria
The participant, intervention, comparison, and outcome (PICO) 
search in the field of evidence-based medicine was considered for 
including the studies.
• Participants: medical undergraduate students.
• Interventions: online learning, including e-learning, m-learning, 

and learning management system (LMS).
• Comparisons: could not be performed.
• Outcomes: the methods of online teaching adopted during 

the COVID-19 pandemic and its continued implementation in 
medical education.
All types of study designs were included due to the lack of 

sufficient literature. The publications related to online learning 
during the COVID-19 pandemic included original articles, reviews, 
perspectives, personal viewpoints, and commentary.

Study Selection and Data Extraction
The articles were scrutinized and selected by both the reviewers 
after screening the titles, abstracts followed by reading the full text. 
Duplicate articles found in both databases were excluded manually. 
The results of findings in full-text articles were counter-checked by 
the reviewers.

Quality Assessment
The available articles were studied and the key points were 
discussed in detail.

re s u lts 
Search Results
The search results from PubMed yielded 1,320 and 325 from Web of 
Science. Duplicate articles were removed and only relevant articles 
were selected which came down to 88 from PubMed and 12 from 
Web of Science articles. A total of 100 articles were included and 
out of these 42 were analyzed in detail (Flowchart 1). The findings 
of these articles were summarized on the following crucial aspects 
and sub-aspects of online learning during the COVID-19 pandemic.

• Information on online platforms/learning skills—Faculty 
preparedness/Faculty development program and student 
awareness.

• Choosing the right platform—Specifications of online platforms, 
online learning method used in medical education.

• Assessing the effectiveness of online learning—Feedback of 
students on the online learning experience.

• Assessment methods—Used and proposed.

Information on Online Learning Platforms/Learning 
Skills

• Faculty preparedness/Faculty development program (FDP).
The role of faculty was like “sage on the stage” which had 

to be transformed to “guide by the side”. This transition needed 
some facilitation for most of the faculty, as online teaching was 
not used till the lockdown due to the COVID-19 pandemic has 
compelled it to do so. The information about various online 
teaching platforms had to be obtained either by attending 
webinars or self-exploring and learning. In India, the Academy of 
Health Professional Educators (AHPE) conducted such webinars 
with hands-on training. Methods of online teaching such as 
synchronous and asynchronous were introduced in this webinar. 
The online teaching tools that were introduced were Google 
Classroom, the use of Zoom app, online broadcast software, 
use of social media to mention a few.

Synchronous learning means it occurs in real-time where 
teachers and students can interact. This can be achieved 
through video conferencing, virtual classrooms which can 
mimic traditional classroom settings. Asynchronous learning, 
on the other hand, is student-centered and learning occurs 
independently of place and time.8 This can be done through pre-
recorded lectures or by voice-over narrative with screen sharing.

To make the online teaching more interactive and to engage 
students, use of tools like Pear Deck, Kahoot, Edpuzzle, Socrative, 
Quizz, and Gosoapbox were introduced. Apart from this, the use 
of an LMS like Moodle was explored.

There are some acclaimed resources like The International 
Federation of Medical Students Association (IFMSA) (2017) and 
the Association of Medical Education in Europe (AMEE) (2020) 
which provide evidence-based technology and materials. 
Specific websites like “iCollaborative”, via the Association of 
American Medical Colleges (AAMC) (2020), and “Pivot MedEd” 
are designed to support medical educators’ transition to online 
learning during COVID-19 (Canadian Medical Education Faculty 
Development Network, 2020).9

Digital literacy of the faculty could thus be achieved for 
effective online teaching.5,10

• Students awareness.

Generation Z students are hyper-connected to technology. 
They may be already familiar with some of these online learning 
platforms and social media.11

Choosing the Right Online Teaching Method/Platform
One Size Does Not Fit All
The tools for online learning should have features serving the 
purpose of effective teaching and learning outcomes as well. There 
are various factors to be considered in choosing any particular 
platform.

The feature of video and/or audio streaming capability, or 
facility of pre-recording lecture, interactive streaming, the hardware 
requirements, and screen sharing are some essential points to be 
considered.

From an institutional point of view, the number of participants, 
time limit, availability of recording features, and cost are the 

Flowchart 1: Study sources and inclusion flowchart
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deciding factors. Whereas from a student’s perspective, the 
major consideration was the accessibility of the internet network, 
bandwidth for online learning.5

The common factors (institutional and students) were those 
system requirements should be minimal and should be supported 
by operating systems like Windows, Mac, iOS, Android, etc. The 
most important thing is content security.12

Thus, online education requires adequate infrastructure, 
investment, and human resources as well. Some of these 
requirements may be challenging in rural areas and developing 
countries.13

The access to, utilization, and receptiveness of information are 
the factors that can create a digital divide.

The most crucial factor above all these is that the online learning 
platform should justify the pedagogical approach of teaching and 
learning.14

Table 1 shows the information on the various video conferencing 
and collaboration platforms available.

Video conferencing is widely used as an online teaching 
tool during the COVID-19 pandemic. However, it cannot replace 
classroom teaching.

There was widespread use of one of these platforms by many 
medical institutes through all phases of medical undergraduates 
as well as for residents.15–17

Webinars seem to be a reliable tool that allows interaction 
between learners and lecturers. Platforms like Zoom and Proximie 
provide virtual collaboration and video communication.17

Remote emergency learning may be implemented immediately 
without appropriate infrastructural support. This can buy some 
time for proper infrastructural arrangements to be made for online 
learning.14

Recently, Universal Design for Learning (UDL) based on 
the principle of multiple means of engagement (motivation), 
representation (content communication) and, action and 
expression (demonstration and assessment of learning) has been 
applied in surgical education.18

Telegram is picking up steam recently as a new platform for 
online learning. The features of this application are ease of access, 
unlimited participants, unlimited sharing of files in various formats, 
collaborative learning, and of course security.19

The role of social media in medical education is equally 
popular. Tweetorial (a series of tweets on Twitter on a specific 
topic), Podcasts, YouTube, SketchyMedical, Picmonic, and Anki are 
alternative platforms available.20

Table 2 shows a description of online platforms used in some 
medical institutes.

Assessing the Effectiveness of Online Learning—
Importance of Feedback
Feedback is an important and integral component of medical 
education. Seeking feedback about online learning is of paramount 
importance to enhance teaching and learning skills. The information 
on the advantages, barriers, and disadvantages of online learning 

Table 1: Information on various video conferencing and collaboration platforms

Platform No. of participants Time limits Chat feature Recording Cost Breakout groups
Google Meet 
https://apps.google.com/intl/en/meet/
pricing/

150 None Yes No Free until July No

Zoom 
https://zoom.us/pricing

100 40 minutes Yes Yes Free No

Paid Yes
Microsoft Teams 
https://www.microsoft.com/en-ww/
microsoft-teams/compare-microsoft-
teams-options?market=af

100 60 minutes Yes No Free Yes

300 No Yes Yes Not free Yes
Google Hangouts 
upport.google.com/hangouts/
thread/34351988/video-call-partici-
pant-limits?hl=en

10 None Yes No Free No

FreeConferenceCall.com 
https://www.freeconferencecall.com/
global/in/features

1,000 6 hours Yes Yes Free No

Facebook Live 
https://www.facebook.com/formedia/
solutions/facebook-live

No limit 4–8 hours In comments No Free No

BlueJeans 
https://www.airtel.in/business/enter-
prise-hub/marketplace/bluejeans/
plans

50 2 hours Yes Yes Not free Yes

Cisco Webex meeting 
https://www.webex.com/pricing/
index.html

50 (100 for 
COVID-19)

50 minutes Yes Yes Free for 90 
days

Yes

GoToMeeting 
https://www.goto.com/pricing/meet-
ing

150 40 minutes Yes Yes Not free Yes
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can assist in overcoming and taking appropriate measures for 
effective improvised methods.

Feedback about the online teaching method can be obtained 
from the faculty and students using Google forms or interviews.

Online learning is suitable for remote learning as it is flexible, 
boosts self-directed learning, especially in asynchronous learning. 
Nevertheless, online learning is ineffective for hands-on training, 
hampers academic integrity as maintaining discipline, monitoring 
attentiveness, and misconduct during an assessment is not 
possible.16

Good response and acceptance of shifting to online learning 
during the COVID-19 pandemic were revealed in feedback from 
faculty and students. Faculty supported and favored inculcating 
online teaching, whereas blended learning post-pandemic was 
suggested by the students.27

Physical classroom is preferred over online classes, an 
interesting paradox revealed in another feedback from students.

Assessment Drives Learning—The Cornerstone of 
Teaching and Learning
The ultimate goal of teaching and learning is that learning outcomes 
should be measurable. The alternative strategies for assessment 
during this COVID-19 pandemic are another major concern. 
Orientation of faculty and students to certain factors regarding 
online assessment is essential.28

Assessment is a process to measure knowledge, skills, and 
attitude. It can either be formative which means the assessment 

for learning and provides feedback, or summative which is the 
assessment of learning.

The type of assessment depends on whether synchronous or 
asynchronous methods are used for online learning. Assignments 
and portfolios can be used for assessing knowledge and skills in 
asynchronous methods. In the synchronous method, multiple-
choice questions (MCQs), objective structured practical/clinical 
examination (OSPE/OSCE), online video calls for viva can be used 
not only to assess knowledge but skills as well.29

Open book examination (OBE) via an online system can be 
conducted in home setup during COVID-19.30

e-OSPE by combining Google Classroom and Google forms 
could be a novel online assessment method.31

Thus, online assessment should be a continuous process to 
monitor students learning and improve teaching by the faculty. 
Assessment could be self-assessment, knowledge assessment, 
practical assessment, or written assignment or project.1

Formative assessment is emphasized in the new CBME 
curriculum. Creating a quiz using Google form seems to be a 
good option, as prompt feedback can be given to the students. 
However, conducting summative assessment in an unmonitored 
manner in remote settings is a major hurdle.5 To overcome this 
and avoid academic misconduct, online proctoring of exams is an 
emerging trend. Use of web-cam computer technology, scanning 
fingerprints, software for recording audio and video, even a 360° 
room environment scan are the features of online proctored exams. 
Students can be monitored and student identity can be verified as 

Table 2: Description of online platforms used in some medical institutes

Authors Country/state Platform used Method/key findings
Chick et al.21 Boston, MA GoToMeeting 1. Flipped classroom strategy by providing didactic material 

in the form of a prerecorded video lecture that they can 
watch during any free time
2. Created a novel closed Facebook group titled “ABSITE 
Daily”, to provide daily practice questions
3. Academic conference via teleconference
4. Facilitated use of surgical videos

Roy et al.22 India, Kolkata, West 
Bengal

Zoom Anatomy department implemented flipped classroom mode 
by posting study material followed by Zoom sessions

Iqbal et al.19 Saudi Arabia Telegram Conducted exploratory study to understand students’ per-
ception about the utility of Telegram for online learning

Singh et al.23 India, Jodhpur, Rajasthan Google Classroom coupled 
with GoogleMeet

For third to eighth semester students
Online classes, short videos for lab procedures, and case-
based clinical examination 

Almarzooq et al.24 Brigham and Women’s 
Hospital

Microsoft Teams Poll audiences for better engagement and quicker feedback
Stream and record conferences
Easily share material including slides, articles, and figures

Longhurst et al.25 United Kingdom and the 
Republic of Ireland

“Panopto”, “Zoom”, “Col-
laborate Ultra”, and “Big Blue 
Button”

Lecture recording
Practical sessions were delivered using Digitized cadaveric 
or 3D virtual resources
Assessment strategies used were Online digital spotters, 
Multiple choice questions (MCQs), Open book examination

Joseph, Joseph, 
Conn et al.26

Anglia Ruskin University Zoom, BigBlueButton, and 
Microsoft teams

Podcasts, webinars, narrated presentations, synchronous 
small-group tutorials, asynchronous formative assessments 
combined with later synchronous large group feedback

YouTube videos Laboratory work (anatomy, physiology, microbiology, and 
biochemistry labs) was replaced by YouTube videos
Use of timed, non-invigilated examinations
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well. E-assessment in this manner would be outcome-based in the 
true sense of CBME.32

Assessment of psychomotor domain which includes performing 
practical may not be feasible for preclinical subjects. An alternative 
could be e-OSPE.

dI s c u s s I o n 
The current COVID-19 pandemic has reset the human lifestyle in the 
true sense. Medical education too is not exempted from this and 
classroom teaching was switched to online teaching.

The generational gap in online learning can be bridged by a 
digital literate faculty and tech-savvy students using an appropriate 
online platform.

The widely used and emerging online platforms are Google 
classroom, Zoom, Microsoft Teams, and Facebook live. Whereas, 
Facebook, Instagram, Telegram, Twitter, and YouTube are the most 
accepted social media platforms.11

Asynchronous mode of online learning designed using slidecast 
seems to be convenient both for teachers and students. This mode 
is also flexible and appropriate for adult learners. Synchronous 
mode if made interactive is more apt to engage students and 
enhance learning.

The student-centered approach can thus be changed to 
a learner-centered approach and the students to become 
e-learners.33 The role of medical teachers is being shifted to that 
of a facilitator and they can be newly designated as e-teacher. The 
COVID-19 pandemic has in a way catalyzed the transition of medical 
education from traditional to online learning. The classroom 
didactic lectures analogous to Fischer’s lock and key model (of 
enzyme action) were taken over by the online teaching analogous 
to the well-accepted Koshland’s induced fit theory. This implies 
that the medical faculty as well as the students have undergone 
the conformational changes to incorporate online teaching and 
learning as an integral mode, and ensured its effectiveness during 
this lockdown period of the COVID-19 pandemic. The lock of online 
teaching was thus opened with the key of the COVID-19 pandemic. 
The well-known proverb “Necessity is the mother of invention” 
has been apt in this COVID-19 pandemic situation, wherein online 
teaching platforms were explored and suitable ones were utilized.

Online teaching can be undertaken with the pedagogical 
approach wherein the students can learn in a flexible, self-paced 
manner along with interaction with teachers and other peers as 
well. Self-directed learning can be achieved to a greater extent.

Good teaching practices also need to be emphasized in 
online learning. The teaching method should be in accordance 
with the curriculum objective, synchronous/asynchronous mode 
of teaching, self-directed learning must be encouraged, and an 
opportunity for formative assessment should be provided.34

Thus, an ongoing faculty development program, reduced 
emphasis on cognitive domain and increased interactivity using 
gamification apps, counseling for academic integrity, and proctored 
exams for transparent assessment can be recommended for online 
learning post-COVID crisis.16

The real challenge, therefore, is to keep this flame of online 
teaching ignited in medical education even after the COVID-19 
pandemic is over and routine physical teaching resumes. Blended 
methods of incorporating classroom teaching with some aspects 
of online teaching must be supported, encouraged, and continued 
in medical education post-COVID-19 pandemic also. Considering 
social distancing norms, large group teaching can be online and 

small groups can be conducted in the classroom if this situation 
prevails.

co n c lu s I o n 
Coronavirus disease 19 pandemic has influenced the healthset 
(change in lifestyle), mindset (classroom to online teaching), and 
even the heartset of medical education. Online learning should be 
blended with traditional methods. Feedback should be a two-way 
process to facilitate effective teaching-learning. Assessment drives 
learning is the cornerstone for any teaching methodology and 
should be included irrespective of the learning method used.

The endeavor to embed online learning with traditional 
teaching methods is essential post-pandemic otherwise online 
learning will be like the bridge on the river Choluteca.35

By implementing online learning in medical education it can 
become one of the pillars of digital India.

re f e r e n c e s
 1. Tang B, Coret A, Qureshi A, et al. Online lectures in undergraduate 

medical education: scoping review. JMIR Med Educ 2018;4(1):e11 
http://mededu.jmir.org/2018/1/e11/ 10.2196/mededu.9091.

 2. Dhawan S. Online learning: a panacea in the time of COVID-19. Crisis. J 
Educat Technol Syst 2020;49(1): 5–22. DOI: 10.1177/0047239520934018.

 3. Pei L, Wu H. Does online learning work better than offline learning 
in undergraduate medical education? A systematic review and 
meta-analysis. Med Educat Online 2019;24(1):1666538. DOI: 
10.1080/10872981.2019.1666538.

 4. Ashokka B, Ong SY, Tay KH, et al. Coordinated responses of 
academic medical centres to pandemics: sustaining medical 
education during COVID-19. Med Teach 2020;42(7):762–771. DOI: 
10.1080/0142159X.2020.1757634.

 5. Taha M, Abdalla M, Wadi M, et al. Curriculum delivery in medical 
education during an emergency: a guide based on the responses to 
the COVID-19 pandemic. Med Ed Publish 2020;9:69.

 6. Roberts C. How medical education can help in a COVID-19 crisis. Clin 
Teacher 2020;17(3):241–243. DOI: 10.1111/tct.13183.

 7. Chen CH, Mullen AJ. COVID-19 can catalyze the modernization of 
medical education. JMIR Med Educ 2020;6(1):e19725 http://mededu.
jmir.org/2020/1/e19725/ 10.2196/19725.

 8. Kadam SS, Wani P, Akhade S. E-learning for medical education in 
India: a review. J Foren Med. Sci Law 2015;24(1):1–6.

 9. Guerandel A, McCarthy N, McCarthy J, et al. An approach to teaching 
psychiatry to medical students in the time of Covid-19. Irish J 
Psycholog Med 2021;38(4):293–299. DOI: 10.1017/ipm.2020.87.

 10. O’Doherty D, Dromey M, Lougheed J, et al. Barriers and solutions to 
online learning in medical education – an integrative review. BMC 
Med Educat 2018;18(1):130. DOI: 10.1186/s12909-018-1240-0.

 11. Akande ON, Badmus TA, Akindele AT, et al. Dataset to support the 
adoption of social media and emerging technologies for students’ 
continuous engagement. Data in Brief 2020;31:105926. DOI: 10.1016/j.
dib.2020.105926.

 12. Seymour-Walsh AE, Bell A, Weber A, et al. Adapting to a new reality: 
COVID-19 coronavirus and online education in the health professions. 
Rural and Remote Health 2020;20(2):6000. DOI: 10.22605/RRH6000.

 13. Carvalho VO, Rocha LS, Gois MB. COVID‐19 pandemic: beyond medical 
education in Brazil. J Card Surg. 2020;35(6):1170–1171. DOI: 10.1111/
jocs.14646.

 14. Rapanta C, Botturi L, Goodyear P, et al. Online university teaching 
during and after the Covid-19 crisis: refocusing teacher presence and 
learning activity. Postdig Sci Educat 2020;2(3):923–945. DOI: 10.1007/
s42438-020-00155-y.

 15. Kanneganti A, Sia C-H, Ashoka B, et al. Continuing medical 
education during a pandemic: an academic institution’s 
experience. Postgrad Med J 2020;96(1137):384–386. DOI: 10.1136/
postgradmedj-2020-137840.



Online Teaching during COVID-19 Pandemic

Indian Journal of Medical Biochemistry, Volume x Issue x (XXX 2021)6

 16. Mukhtar K, Javed K, Arooj M, et al. Advantages, limitations and 
recommendations for online learning during COVID-19 pandemic era. 
Pak J Med Sci 2020;36(COVID19-S4):S27–S31. DOI: 10.12669/pjms.36.
COVID19-S4.2785.

 17. Sleiwah A, Mughal M, Hachach-Haram N, et al. COVID-19 lockdown 
learning: the uprising of virtual teaching. J Plast Reconstr Aesthet 
Surg 2020;73(8):1575–1592. DOI: 10.1016/j.bjps.2020.05.032.

 18. Dickinson KJ, Gronseth SL. Application of universal design for learning 
(UDL) principles to surgical education during the COVID-19 pandemic. 
. J Surg Educat 2020;77(5):1008–1012. DOI: 10.1016/j.jsurg.2020. 
06.005.

 19. Iqbal MZ, Alradhi HI, Alhumaidi AA, et al. Telegram as a tool to 
supplement online medical education during COVID-19 crisis. Acta 
Inform Med 2020;28(2):94–97. DOI: 10.5455/aim.2020.28.94-97.

 20. Khurana MP. Learning under lockdown: navigating the best way to 
study online. BMJ 2020;369:m1283. DOI: 10.1136/bmj.m1283.

 21. Chick RC, Clifton GT, Peace KM, et al. Using technology to maintain 
the education of residents during the COVID-19 pandemic. J Surg 
Educat 2020;77(4):729–732. DOI: 10.1016/j.jsurg.2020.03.018.

 22. Roy H, Ray K, Saha S, et al. A study on students’ perceptions for 
online zoom-app based flipped class sessions on anatomy organised 
during the lockdown period of COVID-19 epoch. J Clin Diagnos Res 
2020;14(6):AC01–AC04.

 23. Singh K, Srivastav S, Bhardwaj A, et al. Medical education during the 
COVID-19 pandemic: a single institution experience. Indian Pediatr 
2020;57(7):678–679. DOI: 10.1007/s13312-020-1899-2.

 24. Almarzooq ZI, Lopes M, Kochar A. Virtual learning during the COVID-
19 pandemicA disruptive technology in graduate medical education. 
J Am College Cardiol 2020;75(20):2635–2638.

 25. Longhurst GJ, Stone DM, Dulohery K, et al. Weakness, opportunity, 
threat (SWOT) analysis of the adaptations to anatomical education 
in the United Kingdom and republic of Ireland in response to the 

Covid-19 pandemic. Anat Sci Educ. 2020;13(3):301–311. DOI: 10.1002/
ase.1967.

 26. Joseph JP, Joseph AO, Conn G, et al. COVID-19 pandemic—medical 
education adaptations: the power of students, staff and technology. 
Med Sci Educ 2020;30:1355–1356. DOI: 10.1007/s40670-020-01038.

 27. Rajab MH, Gazal AM, Alkattan K. Challenges to online medical 
education during the COVID-19 pandemic. Cureus 2020;12(7):e8966. 
DOI: 10.7759/cureus.8966.

 28. Vanka S, Othman Wali. AV. Challenges in medical education on 
student learning, teaching and assessments. Asian J Pharmaceut Res 
Health Care 2020;12(2):82–84. DOI: 10.18311/ajprhc/2020/25235].

 29. Khan RA, Jawaid M. Technology enhanced assessment (TEA) in COVID 
19 pandemic. Pak J Med Sci 2020;36(COVID19-S4):S108–S110. DOI: 
10.12669/pjms.36.COVID19-S4.2795.

 30. Birch E, de Wolf M. A novel approach to medical school 
examinations during the COVID-19 pandemic. Med Educat Online 
2020;25(1)):1785680. DOI: 10.1080/10872981.2020.1785680].

 31. Dutta AK, Goswami K, Murugaiyan S, et al. The transition from 
objectively structured practical examination (OSPE) to electronic 
OSPE in the era of COVID-19. Biochem Mol Biol Educ 2020(5):1–2. DOI: 
10.1002/bmb.21410.

 32. Ray ME, Daugherty KK, Lebovitz L, et al. Best practices on examination 
construction, administration, and feedback. Am J Pharm Educ 
2018;82(10):7066. DOI: 10.5688/ajpe7066.

 33. Merzouk A, Kurosinski P, Kostikas K. e-Learning for the medical 
team: the present and future of ERS learning resources. Breathe 
2014;10(4):297–304. DOI: 10.1183/20734735.008814.

 34. Saiyad S, Virk A, Mahajan R, et al. Online teaching in medical training: 
establishing good online teaching practices from cumulative 
experience. Int J App Basic Med Res 2020;10(3):149–155. DOI: 10.4103/
ijabmr.IJABMR_358_20.

 35. Iyer P, The bridge on the river Choluteca. Business World, 2020.


		2022-01-12T13:22:38+0530
	Preflight Ticket Signature




