Student and teacher perception of online learning during the Covid pandemic
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Student and teacher perception of online learning during the covid pandemic.
Importance and relevance

Covid-19 was first reported in December 2019, declared a Public Health Emergency of International Concern by 30 January 2020, and a pandemic on 11 March 2020 by WHO. The maximum number of lives are claimed in the United States, India France Germany Till date.[1] To control the mortality and morbidity lockdown and quarantine policies were implemented around the globe, affecting all aspects of life - health, economy, society, and politics, education and force stopping physical gatherings for teaching learning as well. As a response, a global online shift in the form of online, e-learning, virtual learning and video conferencing was initiated by policymakers and institution heads.

“The term e-learning covers a wide set of applications and processes including computer-based learning, web-based learning, virtual classrooms, and digital collaboration” [2]. online learning or Web-Based learning: It is a “hypermedia-based instructional program which utilizes the attributes and resources of the World Wide Web to create a meaningful learning environment where learning is fostered and supported” [3]. Virtual Learning: “The educational process of learning over the Internet without having face-to-face contact is known as Virtual Learning” [4]. 

E-learning takes place across distances which needs an information Technology (IT) environment and support, communication and presentation of content different than face to face teaching. The minimum requirement for students is a computer or a mobile phone, uninterrupted Internet supply, and self-motivation

Web-based/online learning earlier to covid was used as a supplement to face-to-face instruction in some countries, and almost never in a few countries in medical education. Now with the enforcement of physical quarantine learning was shifted completely online with no face-to-face student/ teacher interaction. there was not much time for teachers to understand and incorporate the instructional strategies or approaches into practice. Communication tools were not much explored in e-learning and nor were the students motivated to take responsibility as adult learners specifically in developing countries.

This review is done with the aim of understanding how undergraduate students and teachers of medical institutes perceive this emergency distance learning during covid pandemic. to understand the effectiveness of teaching-learning of online activities, advantages and barriers faced by students and teachers during these times, and to know if the students' and teachers' perceptions differ, was there any difference in the implementation strategies of online learning & challenges faced by different countries. this article will serve as an overall guide to know how the range of online activities done during the pandemic across the different parts of the world were perceived by learners. it will also give the insight to incorporate e-learning as a part of routine teaching-learning practices to enhance the traditional setting of physical learning.

.

Brief history 

2.1 E-Learning 

“e-learning encompasses a pedagogical approach that typically aspires to be flexible, engaging and learner–centered; one that encourages interaction (staff–staff, staff–student, student–student), and collaboration and communication, often asynchronously (though not exclusively so)” [5].

Two common e-learning modes described are distance learning and computer-assisted instruction. combination of media, such as text, graphics, animation, audio, or video are used to produce engaging content in multimedia learning. 

Web-based learning, online learning, distributed learning, computer-assisted instruction, Internet-based learning, virtual learning, M-learning, multimedia learning, and video conferencing are different forms of teaching-learning that utilize the power of the Internet, storage devices, and cloud computing. 

Structural design elements in e-learning include online educational resources, activities, interactions, virtual classes, and assessments. 

Online learning environment 

Cognitive  teaching, and social presence enhance the effectiveness of online teaching.

Definitions -by Garrison [6] 

Cognitive Presence: “The extent to which the professor and the students are able to construct and confirm meaning through sustained discourse (discussion) in a community of inquiry.”

Teaching Presence: Defined as “Teaching presence is the facilitation and direction of the cognitive and social process for the realization of personally meaningful and educationally worthwhile learning outcomes”

Social Presence: “When participants in an online course help establish a community of learning by projecting their personal characteristics into the discussion — they present themselves as "real people." ”
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Fig 1:educational experience of online learning 
In addition to the presence, student responsibility for learning and interactivity are the principles of effective online pedagogy [7].
Thus, learning communities have Proactive instructors, Engaged learners, Personalized learning, and the possibility to practice and ease of cloud-based training systems. [8]

Online learning -and pedagogy frameworks 

Behaviorism, cognitivism, and constructivism are the main 3 learning theories. The  stimulus-response mechanism and reward-punishment are mechanisms of behaviorist learning.  Cognitivism accounts for cognitive processes such as attention, understanding, analysis, and application in learning. the learners have their own social understanding of the learning context, so personal relevance in learning and interaction helps in the construction and negotiation of individual and socially constructed knowledge [4].

This can be applied to online learning to decide content selection, delivery, and activities in online learning as proposed by  Mishra 2002 [9]
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Fig:2 application of learning theories to online learning
Based on similar lines of content selection, mode of delivery, interaction and learning Salmon [10] described a five-stage model of the e-moderating process.

stage 1 is forming of the group, stage 2 of online interaction and finding other persons, and Stage 3 has participants exchanging information, supporting each person’s goals. Group discussions and collaborative interactions to construct knowledge are Stage 4. The final Stage 5 achieving personal goals. throughout the process, e-moderating skills and technical support are of a different type.[10]

Online learning tools 

Different tools available for online learning are -Online Media Creation Tools and communication tools 

commonly used communication tools are [11]

Online collaboration tools: Google Apps and Google Classroom, Google Meet, Zoom, Cisco Webex, Free conference call, Microsoft teams, Go to meeting

Presentation software: Microsoft PowerPoint and Google Slides 

learning management platforms: Canvas, Swayam, Moodle, Google Classroom, Coursera, Clinical Key, Udemy, and Teachable among many others.

Audience response systems: clickers, polls between presentations

Lecture-capture tools 

A learning management system (LMS) is a software where all activities related to  administration, teaching learning, assessments, reporting  and delivery of educational  materials and course can be organized, conducted and documented as a indepndent  product operated by institutional server or as a cloud-based platform provided by professional service providers  [12].

flexibility in terms of Location and time and space of delivery of course materials, Interactive and dynamic learning experience, Increased learner control, and Seamless integration of multimedia can be used for enriched online learning  [ Weller 1996 [13], Starr, 1997[14]. 

quality of content, standardization, need to change teaching method, less interaction, inability to adapt to different learner styles, information overload need pf extra skills training are pedagogical challenges identified.[12] Developments in information technology, the internet, and the availability of easy-to-carry, small-size devices there is an emergence of new competencies and various skills to be mastered by learners and teachers as well to keep up with changing trends. [10] training and technical and administrative support for teachers and learners is pivotal.

2.2 E learning in India 

With aim of “learning by all , with all and for all ”ministry of education of India has started the various programs and creating digital resources .availability of televisions, smartphones, internet can be used for promoting learning and equitable education[15].Learning  can now happen irrespective of time, place ,age and physical barriers.  DIKSHA (Digital Infrastructure for Knowledge Sharing) program was started a nationwide for school education. The PM e-VIDYA program program was started in 2020 was aimed to prepare and make available digital content for blind and deaf students. This program provides radio/podcasts for all students . the DIKSHA portal is used to provide QR-coded digital textbooks to first to twelfth class students . Study Webs of Active Learning for Young Aspiring Minds (SWAYAM) [16]  was developed and widely used Massive Open Online Courses (MOOCs) platform,in 2017 by government which  offers good quality online courses in different disciplines -as  education, engineering, law, language, arts, music etc. SWAYAM PRABHA,[17] a collection of 34 DTH (Direct-to-Home) channels that broadcast educational content at least four hours, and this is done five times in one day to choose convenient time. The e- pathshala portal is used to create a resource hub for instructional flipbooks, audiobooks, films, can be accessed across devises and in different Indian languages and English. National Initiative for School Heads and Teachers’ Holistic Advancement (NISHTHA) [18] –provides training for teachers of  high-school across the country. digital infrastructure and support required for implementation of these national initiatives is provided by National Digital Educational Architecture (NDEAR) [19] .
2.3 Medical education and e learning

There are few studies that focus on the technical and pedagogical framework of online learning as content quality, e-learning intervention, and non-comparability of analysis is an issue due to the inclusion of different instructional and delivery methodologies. [20]

Reviews on e-learning in medical education have been found to be equally effective compared to conventional teaching methods, enhancing student learning and retention. these methods of online learning are more popular with learners due to ease of access, interaction, and flexibility. but it is seen to be complementary to face-to-face learning and can be adapted as a blended learning method [21-25].

Depending upon the interaction between teacher, learner and content a range of communication and online content creation tools are available to choose to fit for purpose 

	Type of interaction
	Online tools [26]

	Learner-content
	Online videos, power point presentations, virtual simulations, webcasts, webinars, video-conferencing 

	Learner-teacher
	Online lectures/seminars/discussions E-portfolio, e-mails 

	Learner-learner
	Social media (Facebook, WhatsApp, YouTube), online seminars/group work


Table 3 : communication and online content creation tools
Depending upon the nature of media and interaction required different online teaching learning tools are as summarized below and can be used in medical education

	Purpose 
	tool
	Application in medical education 

	 record both your screen and webcam
	Loom 
	PPT recording with voice over 

	  to record live lectures in the classroom.


	Lecture Capture
	Lectures /demo /clinicsl teaching recording 

	Share videos, generate embed codes, including YouTube Live stream
	YouTube / YouTube Live-  Vimeo 
	All procedural, communication related videos - with checklists

Can be used to practice and formative assessment 

	 audio recordings


	Sound Cloud

	Heart sounds, breath sounds - normal and abnormal -practice 

	 video discussion platform 
	FlipGrid
	Case presentations, discussions , AETCOM sessions -formative assessment,virtual patients 

	flashcard application, Quiz, gamification 
	Quizlet ,Quizizz, ANKI ,Kahoot 
	Practice, SDL, formative assessment

	Interactive presentations, collaboration boards with multimedia links to add
	Nearpod, Peardeck ,Padlet 
	Case discussions,virtual patients , differential diagnosis, treatment planning ,formative assessment

	Live poll, during /in PPT 
	 PollEverywhere, Mentimeter 
	Informal assessment 

	Mind mapping tool
	Coggle ,webjet 
	Differential diagnosis/ , summary 

	Video conferencing tools


	Zoom or WebEx. Skype

	Live seminars, case discussions, simulations , student seminars ,formative assessment


Table 4: application of online learning tools in medical education

 Adapted from 23 Embeddable EdTech Tools for Medical Education | DaVinci Education (davinci-ed.com) accessed on 30.04.2023 [27 ]

Other than these suites from Google and Microsoft are multiple compatible tools which can be used for content creating, storing, sharing ,live streaming and video conferencing. google classroom is widely used platform for all education related activities as lectures, notes, assignments, and feedback. 

2.4 Medical education and e learning in India 

Implementation of CBME the Indian medical graduate is expected to perform roles of clinician leader communicator professional and lifelong learner. The clinician sub competencies related to medical knowledge can be taught by online mode.   history taking, physical examination, diagnosing and referral can be done by blended method with use of flipped classroom.

Structure of health care settings and working system can be learnt with provided resource material from teachers or from available ready to refer resources available from government websites /educational websites. health promotion, disease prevention and health care quality improvement aspects can be addressed by group discussions, online projects, and collaboration tools

 Humane, ethical, empathetic, and trustworthy professional relationships and communications with patients and families can be taught by recording all patient and relatives’ encounters, range of performances on desirable and not desirable scales can be discussed and feedback can be taken and given. These serve as great learning resources by observation, reflection and self-assessment, peer assessment. Students can practice on own and track progress.

 Self-assessment, continued learning, refine existing skills and acquire new skills, critical evaluation of literature need continuous and recent information with ability to choose appropriate, relevant information, learning with online tools, resources is only possible way to keep up with ever increasing information and knowledge added to medical field. 

Introduction of CBME, foundation course with skills enhancement of computer usage and introduction of online learning and assessment modules by NMC focus on development of new digital skills by learners, accessing information, evaluating it critically, and its application to address a given problem.

NMC advocates online synchronous and asynchronous learning in blended format to teach procedural skills and humanities, communication skills. going a step further NMC has suggested to conduct assessments of all forms, assessment for, as and of learning. multiple choice questions, extended matching, audiovisual triggers such as clinical photographs, X-rays, gross or microscopic images, graphs, or auscultation sounds, Simulations, electronic patient management problems, virtual patient scenarios, virtual OSCE using standardized patients or videos, Electronic portfolios, project-based assessment and reflective writing are different formats which can be used for online assessment of students [ 28 ].

Though the online learning and assessment is perceived to be promising and complementary to regular face to face activities, availability of infrastructure, training of faculty and students, standardization of content, quality assurance and utility of online assessments in terms of validity, reliability, cost-effectiveness, and acceptance is still a far-sighted goal. educational impact of using emergency online learning and assessment [varied, un-standardized] due to arrival of pandemic on student learning must be thought of. 

Origin and initial experience 

Current literature on the topic- pros and cons or merits and demerits & Results of previous studies abroad- 

For the review of this topic, all studies are from 2019 onwards and can be considered current as the pandemic situation leading to a complete lockdown of global activities is never experienced. the search engine results were collected, reviewed, and sorted as per inclusion and exclusion criteria and the studies considered for review are discussed region-wise for ease of analysis.
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Fig 5:. flowchart to show screening and selection of articles for review.
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Fig 6: showing proportion of articles used for review.
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Fig7: shows country wise number of articles for review in Asia region

	Region
	Total
	Methodology
	Participants

	
	
	cross-sectional study
	Focused

interview
	mixed
	Narrative

writing
	Case study
	Students
	Teachers
	students

and

teachers

	America
	04
	4
	0
	0
	0
	0
	3
	0
	1

	Asia
	88
	84
	3
	1
	1
	1
	69
	8
	11

	Europe
	10
	7
	1
	2
	0
	0
	6
	0
	1

	Africa
	11
	11
	0
	0
	0
	0
	10
	1
	1


Table 8:  shows region-wise[continents] Methodology and  Participants specifics used in studies 
Table 9: Details of studies reviewed in American countries

	
	Author
	Country
	Sample size  &  characteristic
	Study type
	Main findings/ feedback given

	1
	Moya-Salazar 2022 [29]
	PERU
	Universidad Nacional Mayor de San Marcos (UNMSM) and Universidad Nacional San Luis Gonzaga (UNSLG)

325 students
	a cross-sectional study survey 

student attitudes about virtual education, platform (interface and security), eLearning in medicine
	virtual platform effective,gender differences noted in access to platform.

ease of study via the Internet, 

73%UNMSM  students were unaware of virtual platform before covid, 81.7% students did not favor payment for virtual classes, good favoring feedback with recorded lectures (85.2% vs. 85.5%) organization of lesson contents (61.7% vs. 80.9%) 70% of UNMSM and 46.8% of UNSLG felt teachers were not trained enough. 26.1% and17.2% of students perceived - virtual modality affected their academic performance respectively (p=0.003). significant differences between UNMSM &UNSLG students on virtual exams were fair (28.7% vs. 52.3%, p<0.001).

	2 
	Faiz Tuma et al 2021

[30]


	USA
	636 students 81 instructors
	Survey-Cross-sectional Study 

Mentions changes in T-L  
	33% of students and 51% of instructors found online education equivalent or superior to traditional face-to-face teaching methods69% of students and 51% of instructors reported increased difficulties with virtual learning, primarily due to challenges with the available technology, unreliable internet connectivity, as well as perceive fatigue when listening to online lectures. most teachers were enthusiastic towards online teaching as compared to students,who did not grip interest in online learning.

	3 
	Chakladar et al(2022)

[31] 
	US
	300 students 
	Surveyed 
	77.2% agreed that course content was properly delivered virtually, 60% -satisfied with instructors’ and institutions’ adaptations 

Can’t replace in-person classes. 

91.1% often experiencing Zoom fatigue, 

44% of clinical-level students agreed -skills they were learning would be enough to prepare them for residency. 

54.7% of clinical-level students agreed to decrease in the amount of clinical training majority felt lecture-based learning not been significantly affected by the pandemic, 

small-group and clinical learning have greatly declined in quality. Along with depression, anxiety, and low confidence as a future physician was reported by learners

	4.
	Maximilian Servin Rojas (2022)

[32]      
	MEXICO
	671students last year 
	cross-sectional study 

Virtual rotations
	 95 % students agree to the clinical rotations are important part of training . 72% experienced cancellation and for 27 % got shifted to virtual rotations Students in private schools were less likely to have their clinical instruction canceled (53% vs. 77%, p=0.001) and more likely to have access to virtual instruction (46% vs. 22%, p=0.001) compared to students from public schools. 80% students felt their clinical training is not upto the mark as compared to their senior batches. 82% wished to repeat train their of clinical training. 96% agreed it will affect their training and internship


From above studies it is observed that students have a favorable perception to e - Learning- as effective, multi-tool and flexible. The recorded lectures were the most favorable resources. But students have identified the limitations as lack of teacher and student training, security protocols, a lack of fairness in the exams, and the cost of the platform. And difference in training exposure in different sectors[private/public] and different institutions based on prior practices of e learning.

Recommendations that emerged from these studies are - creation of educational platforms to use of the virtual medicine, self- learning, self-control of work. Adequate preparation, good quality audio-visuals and Internet, and student engagement activities and organization of content to need of each subject. Steps must be taken to assure psychological ,physical well-being of students during pandemic and later [29-31].  Apprehension of final-year medical students is significant to cancellation of in-person clinical instruction, for which the majority would consider repeating their final year of training. virtual or simulation instruction were found to be useful to have clinical training. [32]

Table 10 : Details of studies reviewed in EUROPEAN countries 

	 Sr no 
	
Author

	EUROPE
	Sample size characteristic
	Study type
	Main findings/ feedback given

	
	Roberto De Ponti 2020 [33]
	ITALY 
	115 students 


	survey 

Change to virtual patient-based training,
	90% gave positive response to virtual reality training

93% appreciated the structured format 

77 % agreed-it is realistic for the initial clinical assessment. Can be useful in  diagnosing  skills 94%, and prescribing treatment 81%.

84% considered it useful in future training.  

28% students reported technical issues.

	
	Emmanuelle Motte-Signoret et al (2021) 

[34]
	GERMAN FRANCE 
	146 Students  26 teachers 
	cross-sectional survey-

	seldom use of online Teaching prior to lockdown.
Students preferred live classes significantly. 

89% of students agreed appropriate during the pandemic.

Learners 58.6%& teachers 69.2% Felt training was of lower quality . one-third approved blended learning 

	
	Danica Rotar-Pavlic

[35]
	Slovenia
	16 students interviews
	questionnaire was developed, 

focused interview a qualitative study 

four categories summarizing 1) technical issues, 2) organization of distance-based education, 3) social exclusion of students, and 4) suggestions for improvement. 
	Technical issues related to tools literacy

Limitations of participant numbers, camera audio issues with live class tools as zoom, webex. Disturbances due to not skilled to use, frequent change of tools used, 

Flexibility, time saving and recorded lectues, patient videos were identified as advantages of organising DBE.

	
	Ernest Z. 2022

[36]
	IRELAND
	175 students
	Cross-sectional survey 

	53.1% felt tutorials and problem-based learning (PBL) to be the most effective method of teaching, followed by laboratory and clinical placements by 44.6% and hybrid-learning by 48.6% 
There was a mixed reaction to the changes in the delivery of education brought about by the pandemic.40.6% felt happy with the changes, 38.8% felt neutral, 20.6% were unhappy.  most participants felt the pandemic negatively impacted their mental health, [55.8%].

58% of participants utilised the student support services at university campus and 49% were satisfied with their services.

	
	Kui A 2020

[37]
	ROMANIA 
	459 students 

231 and medical 228 dental 
	A questionnaire containing 

regarding the online educational process implemented during the pandemic period

.
	Acceptance to remote lectures and other learning activities  

80% preferred face to face activities ,practical and clinics.

67% agreed to online activities are useful ,be continued in future.

50% find communicating with teachers is difficult in online . Most of them wished to  restart the classic activities as soon as possible, especially for the labs or clinical practice.

	
	 Dost S 2020

[38]
	UK 
	 2721 medical students 68% females 32% males 

across 39 medical schools 

 
	Cross-sectional, online national survey. 

40medical colleges in UK. 

Changes in TL methods mentioned 
	From 4 to 6hours per week prior to covid to 7-10 hr, >15 hr/d  screen time by 29% preclinical & 20% clinical students 

42% students reported the colleges adapted by introducing new resources or modified existing. 

Teaching was as per preset curriculum -66% agreed, 60% found it interactive.

But engagement and interaction could not match expectations. 

75- 82% stressed on patient contact learning in clinical teaching is must, can not be addressed by online training.

Advantages pointed out were time saving, pace control, comfort. less intimidating environment

Limitations were distractions, space, internet availability

	
	Wurth et al 2021

[39]
	SWITZERLAND 
	 467 
	Mixed method - phenomenology -75 items mixture of open-ended and closed questions -to know 

impact of the crisis on personal life, on training, professional identity, level of stress , coping strategies 
	58.8% reported a feeling of isolation encountered since  pandemic. coping strategies were physical activity and increased telecommunications with their loved ones. 

negative impact on their training, reporting decreased motivation and concentration or distraction-prone study environment at home and missing interactions with peers and teachers.

72.5% voluntarily participated in covid related activities, reported a positive impact due to the enriched clinical exposure, manageable stress levels and positive impact on students’ professional identity

	
	Virumbrales M et al  2022

[40]
	SPAIN 
	244 students 


	convergent mixed methods survey addressed 

One group with nine first- and second-year medical students and another group with 13 third-, fourth-, and fifth year medical students
	Thirteen strongly interconnected categories were identified. 

Four of organizational role: course planning, coordination, communication, and pedagogical coherence. 

Remaining catagories identified by students were learning outcomes, methodology, provided resources, assessments assignments, time management,  motivation,and teacher-student interaction . 

Good  rapport was reported between faculty and students, during synchronous sessions on clinical cases

	
	Bączek et al.

 [41]


	POLAND 
	804 

Medical students
	Questionnaire-  cross sectional study
	No prior experience with e-learning (60%) Enjoyable (73%)  

Advantages reported 
Access to online materials  (69%) 

Learning on your own pace  (64%) 
Ability to stay at home (69%) 
Classes interactivity (4%) 
Ability to record a meeting (21%) 
Comfortable surrounding (54%) 

Disadvantages reported  
Reduced interaction with teacher (45%) 
Technical problems  (54%) 
Lack of interactions with patients(70%) 
Poor learning conditions at home  (15%) 
Lack of self-discipline  (41%) 
Social isolation[40%]

Technical problems with IT equipment (54%)

	
	Iskra Alexandra Nola et al 2021

[42]


	Croatia 
	142 students- 4,5,6th year   
	Questionnaire for 

 28 items - six sub scales.


	 Overall Perception of Distance Learning Organization -Bad 

Perception of Educational Environment and 
Personal Academic Achievements -Good 
Perception of Personal Academic Activity -Bad 
Perception of Cooperation -neutral 
Perception of Equipment Quality -Rather good 
Perception of Teachers' Work -Good 
fourth and sixth year students reported difference of Perception of Teachers’ Work and  Educational Environment and Personal Academic Achievements between fourth and fifth, and fourth and sixth year of study.

Forth year students gave lowest mean for all subscales, except subscales Perception of Personal Academic Activity (3.51 ± 1.32) and Perception of Equipment Quality (6.22 ± 1.04). 

The highest mean was found in sixth year for subscales Perception of Distance Learning Organization (3.47 ± 1.04), Perception of Cooperation (4.39 ± 1.04) and Perception of Teachers’ Work (4.73 ± 0.96). 

For subscales Perception of Educational Environment 
and Personal Academic Achievements and Perception of Equipment Quality, fifth year (5.42 ± 1.14 and 6.28 ± 1.01, respectively).students reported highest scores.  

Majority of students were satisfied with equipment quality and Internet connection they used,  47.9 % thought teachers were  not qualified enough for handling online tools. 




Students show positive opinion about usability of online medical learning, as supplement not replacement to onsite learning, except few [42]  lacks the advantage of bedside teaching and hands-on training [36-38 ] simulated clinical scenarios with good perceived quality if online access to this virtual reality platform to all students is available [33], social isolation, technical problems, digital literacy and need for improvements in terms of coordination, communication , interaction and blended practice [35, 40].

Table 11 : Details of studies reviewed in African countries 

	Sr no
	Author


	Country
	Sample size

Sample characteristics
	Study type
	Main findings/feedback given



	
	Agormedah 

et al. 2020

[43]


	Ghana 


	467 

Undergraduate students 


	survey 


	 24% were not aware of  e-learning 

Use mobile phone for e-leaning (76.7%) 

A negative perception of online learning (43.3%) 

WhatsApp is preferred for accessing online learning material 

No prior experience with online learning (91.9%) 

Unreliable internet access (85.2%) 

Unable to purchase internet data for online learning (67.9%) 

Students not prepared for online learning 

Lack of concentration due to home distractions 

	2
	Tayem et al 
2022 [44]
	Bahrain
	559 students 
	cross-sectional study          survey 
	54.6% were satisfied with distance learning,

 less motivation (46.3%) and 

required more effort (32.2%). 

preferred distance learning for theoretical parts, and face-to-face approach for practical components (73.3%). P improved interaction with instructors and classmates (45.6% and 48.9%, respectively), small group learning (47.6%), independent learning (75.3%) and problem-solving skills (44.7%). 

comfortable with online assessment (60.1%), and improved achievement in written (42.1%) and practical examinations (46%), but not in professional skills grades (21.6%). 

 availability of WiFi (p< 0.01) and attendance of college-organized activities (p< 0.0001) correlated to performances positively.

	3
	Hassan 2022 

[45]


	Baharain 
	42 faculty 

97 students 

L Changes 
	descriptive, cross-sectional, survey
	 students and faculty members were highly convinced that changes made in T-L contributed from moderate to high in achievement of clinical competencies.

highest score was given by faculty members to “Interpretation of investigations” (3.93±0.84) while the lowest scores were given by faculty members (3.10±1.21) and students (2.57±1.36) to “Performing clinical procedures”.  Students felt they are nor equiped to check own progress and was contrary to faculty opnion. 

	4
	Mortagy et al 2022

[46]
	EGYPT 
	4935 Students 
	A 29-item online survey 

across 26 
	43.4%  of respondents were women; 56.6% were men. 
13.0% private , 87.0%  from public medical schools 

54.6% of students reported online education is not as effective as face-to-face education. 
a significant rise in hours spent on online 

63% agreed that online recorded video tutorials (e.g., YouTube) were the most effective

25% admitted live tutorials Zoom are most effective.

13% found online question banks most effective

21% agreed-comfortable ,14-16% liked ability to learn at their own pace, flexible and cost saving.

23% complained of bad internet connection.17% less motivation,18% perceived less communication

	5
	Zalat MM, (2021) 

[47]
	EGYPT 
	346 staff members. 


	questionnaire
	88% faculty agreed technological skills enhance teaching experience. Usefulness by 77.1%, accessibility by 76.5%, , and acceptance of e-learning was by  80.9% was positive. The barriers to e learning were connectivity (40%), inadequate infrastructures (36%), lack of devices (32%), and technical issues (32%). 

Younger and male faculty accepted e-learning easily.

	6
	Khadiga M. et al  2022

[48]
	EGYPT
	99 students 5th year medical students
	A cross sectional study


	96% students thought Online quizzes good learning activities,to know weak areas,a feedback to self assessment.
Satisfaction with the e-Learning Process 
time saving , flexible, comfort of my home -78%

e-learning platforms Moodle and Telegram were userfriendly-84 (84.8%) and interaction nearly the same as face-to-face 73 (73.8%) 
Satisfaction with the Quality of Learning in Online Sessions 
immediate feedback in online sessions same as in face-to-face ones 89 (89.9%) 

motivating setup 75.7% interaction good with others and coordinator 89 
Satisfaction with Interaction in Online Sessions good 

blended learning was the most preferred method in general for the coming years 

	7
	Noha M Abu Bakr Elsaid  

2021[49]
	EGYPT
	340  students 
	cross-sectional study
	63.8% of students had no previous experience with online learning.

advantages reported by learners were comfort of home (63.8%), comfortable surrounding (52.1%) and access to online materials (47.1%)

disadvantages reported by students included 

technical issues by 67.6% interaction deficits with patients  and  teachers by 58.8%, 48.5%. 

Most of the students found face-to-face learning is significantly superior to online learning in improving the knowledge, clinical skills and social competence (p<0.001). Though 77% of them rated online learning as enjoyable. 

	
	AllamH, 2022

[50]
	EGYPT
	500 medical students 
	cross-sectional study.
Questionnaire 
	students reported that the shared material was useful.  significantly poor student-teacher interaction during the e-classes. (46.2%) preferred physical classes over e-classes and (28%) preferred online classes over physical classes, and the remaining number,(25.8%), mentioned that online and conventional education are both the same.  

	
	Gismalla et al.(2021)

[51] 
	SUDAN 
	358 students 
	A cross-sectional survey


	64 % of students perceived E-learning is the best solution during covid 

The level of medical students (more students of Pre-clerkship and Clerkship agreed to join e learning ) and place of residence had significant correlation (p-value < 0.05) with medical students opinion of starting onsite learning for clinicla training . 

Internet bandwidth and connectivity limitation, unfamiliarity with E-learning system, technical support limitation, technical problems during online exams, and lack of face-to-face interaction were the factors considered by medical students to be against the E-learning implementation.

	
	*Adeleke Victor Fasiku,2021

[52] 

	NIGERIA 
	623 students from 33 institutions
	online questionnaire


	 All private institutions and 25% of public institutions participated 
 92% of students in private institutions and 21% in public institutions had attended online lectures/tutorials.  30.5% of students who did not attend online classes, opposed to online lectures, the main reasons stated being internet cost/availability and inefficiency. About 65% of the participants were aware of student-organized online tutorials/seminars. Eighty percent did not feel motivated to study and perceived their study to be less effective.

	
	Alimah Komuhangi

[53]
	UGANDA 
	109 students
	A cross-sectional study 
	65.1% adopted e-learning. Our data showed low odds of adoption of e-learning among participants in first year, low e-learning expectations, no confidence in using IT devices, no prior experience in e-learning, not considering e-learning flexible and high cost of internet


*At the time of the questionnaire, most institutions had yet to switch to online teaching. Of the 33 institutions included in this study, only 25% of public institutions had commenced online lectures as reported by their students, and all private institutions had commenced online lectures 

Lack of awareness and experience with online learning, internet affordability [43,49]  was quiet high in African countries.lack of formal orientation and training in e-learning in the university, provision of e-learning platforms and internet accessibility. Student support, led to largely negative perception to e learning [ 43,51, 52] , recommend integrating online teaching with face-to-face teaching.[ 44,45 ,49 ,50 ]
Table 12: Details of studies reviewed in Asian [excluding India] countries 

	
	Author 


	ASIAN 
	Sample size

Sample characteristics
	Study type
	Main findings/feedback given 



	1
	Dina Qurratu Ainin1 (ICME 2021)

[54]


	Indonesia
	260
	cross-sectional study 
	students' experience was significantly associated with online learning behavior during pandemic and their  online learning behavior was associated with perceptions of online learning 

	2 .
	Hendriati1 Muhammad Syauqie 2020)

55]
	Indonesia
	64 clinical 

Ophthalmology 
	Qualitative
	most students concur -to get it learning objective in online learning. face-to-face strategy was more compelling, particularly in clinical skills, students preferred online and offline mixed learning. well-prepared the instructive video were appreciated and found to be assets for securing clinical aptitudes, well-understood and the instructive video makes a difference

	3
	Dewi L 2022 

[56]
	INDONESIA
	286 students, 

	questionnaire
	In-spite of Favoured online learning experiences , learning motivation was inclining towards lower inspirations.student effortlessly lose center amid online session. Most students more over seen that online learning is less successful compared to confront learning on site 

	4
	Baticulon et al. (2020) 

[57]


	Philippines 
	3670 

Medical students 


	Questionnaire 
	Students preparedness  for online learning (41%)
Technological issues, Trouble altering learning styles, Having to perform duties at domestic
Poor communication between teachers and students were reported 

	5
	Anuradha Baminiwatta  (2022) 

[58]


	SRI LANKA 
	644 students 
	survey
	Patient availability (mean = 7.08), psychological assessment (mean = 6.3), counseling (mean = 6.2) and diagnostic knowledge (mean = 5.9) were more affected, while peers assisted learning were more affected (mean = 5) has been reported. As compared to self-study (mean = 3.6) are relatively low. The impact on the clinical part of the final exam (mean = 6) is higher than the theoretical part (mean = 4.5).clinical competencies involving, training of examination, diagnosis were affected largely 

	6
	Nafrees et al. 2020

[59]


	SRI LANKA
	310 

A random sample 
	
	Online content met expectations (56.5%)
Increased workload
Students satisfied with supportive environment
Insufficient study opportunities (20%)
Students received timely feedback from their teachers (59.8%)

	7
	Shahzaib Maqbool 2022

[60]
	PAK IRAN 
	402=202+200


	This cross-sectional questionnaire-based study
	Students are familiar with secondary IT skills.Approximately 75.8% of students have no previous e-learning experience. The advantage of e learning is  to stay at home and study on your own and access  information online. Problems of learning without interaction are the most negative of face-to face learning in terms of increased knowledge, skills and relationships and is considered a genre best studied by Pakistani and Iranian students.
The effectiveness of face-to-face learning is significant (p-value = 0.019). Acceptance of e-learning was better with Pakistani students, 51% students rated e-learning as fun.

	
	Syed TP,2021

[61]
	PAKISTAN  
	93 
	DREEM survey 
	The mean total DREEM score was calculated as 119.85 ± 37.86. It's better , but it has a high standard deviation. Students give their teachers the lowest score with an average of 55%. Self-learning was given the highest score, 65.06%. Open-ended responses were divided into five points, and only nine students reported positive online learning experiences. Most students rated the learning environment as good but did not like online classes,  should improve teacher- student relationships and include  new online teaching methods.

	
	Mukhtar K, 2020

[62]
	PAKISTAN  
	-  12 faculty members and 12 students
	qualitative case study
	Convenience, distance learning, interaction, ease of management, accessibility, time place convenience, student-centeredness, self- and asynchronous learning are strengths
Constraints of e learning were-Hands-on training is ineffective.Teaching approval and reduced monitoring of learning and self regulation. 

Need for- Teacher development programs, inclusion of  CBL , review of courses, appropriate integration of tests, enhanced supervision for conducting assessments 

	
	Narmeen Ahmedi 2022

[63]
	ZIA UNIV  PAK
	45 FACULTY 
	online questionnaire

cross-sectional

 strategies 

online and recorded lectures and e-PBLs.
	49% faculty participants  agreed  that online teaching provides rich learning and is an effective teaching method.
55% said it causes academic conflict and students. 38% said online training must standardize the content and helped
develop an assessment process, but more than 90% said it was a cumbersome process that required professional education, training and technology systems designed to be effective.


	
	Ansar F, 2020

[64]
	PAKISTAN  
	600. Students  

Zoom classes
	A cross-sectional descriptive study 


	78% of students are not interested in learning online.Students also expressed concerns about the assessment process,  student-teacher communication, fair examination, and difficulty in  understanding the content. Most students preferred  classroom education and 81% of respondents do not want to learn more online.

	
	Wahad Khan  2023

[65]
	PAKISTAN  
	 368 faculty 


	cross-sectional study

 
	Zoom was the most used software (69.0%).
E-learning is a useful tool in medical education 56% 35% disagree with using e-learning instead of traditional 30% of respondents oppose changes. 46% of respondents believe that technology background is important for the success of e-learning. However, they think it is needed because the system is suitable for interference-free use.

	
	Sarfraz, M. 2022

[66]
	PAKISTAN
	517 students’ responses 

88 teachers’ responses 
	cross-sectional study
	Students' readiness for online learning leads to a positive learning perceptions and learning outcomes. The HLM results also support the positive impact of online teaching preparation teachers on medical students' understanding of online learning and learning outcomes; that is, when students' experience of understanding online learning and teachers' readiness for online teaching are high, their learning outcomes are also high.

	
	Abbasi et al.

2021

[67]
	PAKISTAN  
	382 

Students 
	cross-sectional study
	Using mobile devices for online learning [76%]
Insufficient understanding of online learning (77%)
Inadequacy in online learning (69%)
Low attractiveness of online learning for practical content
Less teacher-student interaction

	
	Khalil et al. 2020

[68]


	SAUDI 
	60  

students 


	cross-sectional study
	Interested in learning theoretical concepts and online meetings,can return to watch recorded lessons, - flexible. saves travel, asynchronous self-study , 

Limitations -long teaching hours, no direct communication with teachers and classmates, patients 
slow internet speed, lack of distraction at home loss of concentration.

	
	Arain SA,.2022

[69]
	SAUDI
	209 students and 13 faculty members
	cross-sectional study, 

 
	30% of students satisfied - high achievers - not satisfied (35%)
Reduced opportunities for teacher student interaction. Small group discussions improved learning (53%), blended learning was the most preferred teaching method (43%), and 46% of teachers were satisfied with the online experience.Most people found virtual apps easy (77%). Conversely, few teachers engage in positive interactions (54%), while 69% prefer mixed models.

	
	Pauline Dergham, 2023

[70]


	SAUDI 
	563 
	A cross-sectional study 
	significant increase in hours devoted to online learning. 

Lectures/lectures delivered live on the Zoom website showed the highest participation rate compared to previous lectures and course materials published on Blackboard.
Online teaching is not as good as face-to-face teaching. 17% of students reported poor understanding via online PBL More than 50% of students revealed that online theoretical lectures are as good as classroom or better.70% students said they could not learn clinical skills and also hampered students’ physical well being (80%). Impacts were higher on pre-clinical students’ health and social life than on clinical Student online accessibility of materials Vs  internet connection

	
	Joji et al. 

2022

[71]
	ARABIAN GULF
	168 STUDENTS  7 FACULTY 
	Questionnaire and, 
FGD for students and faculty separate
	Preference to face-to-face 50.6% was more than 30.4%of online labs,  faculty, 85.7% preferred onsite mode of teaching. 100% faculty disagreed labs skills can be taught online for microbiology

Both faculty and students hold that a blended mode  is vital and indispensable for the transfer of skills and knowledge for microbiology students.

	
	Kemal Emre Özen1 (2022)

[72] 
	TURKEY 
	355 students 
	online questionnaire
	The results showed that face-to-face theoretical anatomy learning was better than tele-anatomy learning using video recordings. cadaver and laboratory education has been disrupted, spent more time on supplementary resources for anatomy education.

	
	Firdous Jahan, 2021 

[73]


	OMAN 
	Ninety-one students
	A cross-sectional study


	 27.5% of the students are in the 6th grade and 72.5% of them are in the 7th grade. Overall, 69.2% of students had no problem logging in/registering in GoToWebinar.

A significant statistical difference (p- <0.001; 95 % CI: 0.34-0.91) was observed between 6th year (mean-2.79±0.62) and 7th year students (mean- 2.16±0.51).

Medical students at the medical level are independent learners, but they need in-depth learning through advanced hands-on practice.

	
	Rokhgireh S
(2023) 

[74]
	IRAN 
	130
	cross-sectional study  
	 Increased learning,home is the preferred place,66.9% were of opinion that Distance e-Learning was not an appropriate method for learning basic clinical skills & 69.3% strongly agreed or agreed that because of distance e-Learning   theoretical knowledge can be gained to medical practice.

	
	Alsharif MHK, 2022.

[75]
	UAE
	666 students 


	a cross-sectional, mixed-methods 14 schools 

Questionnaire &

Delphi 

Technique- faculty 14 anatomy 


	Less than half (41.74%) stated that they could talk to the teacher more comfortably and easily than face-to-face. described issues and received recommendations for improving online teaching, including staff development, technology support, appropriate software to increase student engagement, and classroom improvements to adapt to the same environment. They also recommend steps to improve the design and development of tests and eliminate fraud, train employees, and choose the right software. As a result, student and instructor experiences with e-learning in Anatomy

are generally positive.

	
	Khatri, S(2021).

[76]
	NEPAL 
	300 students
	cross-sectional research design.
	Good attitude towards online courses. Online education is considered good as it provides convenience and convenience to students. Also, teachers plan study time appropriately, encourage students to be interested in learning, and emphasize learning for students. However, due to the lack of education and knowledge of modern information technology, students are not interested in online teachers. 



	
	 Sarraf DP

[77]
	Nepal
	158 faculties
	semi-structured questionnaire,
	10.13% of teachers received training in planning and/or conducting online teaching and learning. 84.18% of the teachers encountered learning and internet problems. The best is "not limited by time and place" ,94.3% of them had positive perception .

Slow internet (91.77%),no interaction with students (82.%) and electricity interruption (82.91%) were the most common perceived barriers to online teaching learning.

Recommendations -to provide uninterrupted internet connection and power connection, online education platform and timely support.

	
	Manandhar et al. 2021

[78]
	Nepal 
	273 students
	cross sectional study 
	Technical difficulties, lack of interaction with teacher and patients, to be addressed for improving e-learning. 

83.9% believe that traditional teaching methods are the best and can increase knowledge by developing e-learning to improve teaching.

	
	Gupta et al. (2020) 

[79]


	NEPAL 
	769 

students 


	Cross-sectional
	Use a smartphone to access online material 

No prior experience with online learning (89.2%) 

Unreliable internet access (31.2%) 

Distracting, Faculty not trained for online 

Practical and simulation are not good 

Recommend 

alternative effective educational tool. system upgrading, capacity building of the student-teacher ,training on online class is required for course recipients and providers.

	
	Suzuki, T 2022

[80]
	Japanese 
	13 medical students and five medical students from 

Slovakia, Norway, and Hungary. 
	snowball sampling method

IN DEAPTH INTERVIEW .
	The thematic research uncovered four themes representing the advantages and disadvantages of online medical education: time savings and flexibility; skills problems and lack of skills, poor teaching, lack of experience in medical school, and lack of good insurance often miss out on activities they love at university.

	
	Siti Yusrina Nadihah Jamaludin 

Mohd Salami Ibrahim

2022

[81]
	Malasia 
	6 
	online Padlet platform 

their reflective writings

thematic synthesis
	The analysis revealed four themes. While "adaptation and flexibility" emerged as the main theme, it was followed by "bad education", "bad education" and "policy and support".

Education for teachers about collaboration, planning to avoid excessive and frequent online classes, supporting private home learning centers, family involvement to reduce low impact, and students' access to good technology and software. Engineered solutions for cost-effective and reliable Internet connections are aimed at long-term educational goals that address the in variance of tacit learning lost in transition.


Asian countries have contributed maximum to the studies conducted on perception of students and teachers in Covid times, reason could be geographically large countries, populated and with variety of economic prosperity. The positive and negative aspects of e learning are reiterated in these studies with major stress on need provision of sound technical support and internet [64-69]  of training for students and faculty for new digital skills and skills to make learning more interactive, some studies stressing on quality assurance and efficacy of online learning [77].

Implementation in the Indian situation 

If already done, where and what are the results, if not, what are the constraints; how can we implement

India has conducted maximum number of studies on perception of students and faculties on eLearning during Covid. among Asian countries as shown below -
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Fig 13: shows country wise number of articles for review in Asia region

Commonest used methodology among these studies was a cross sectional questionnaire based studies, covered mainly students as participants 

	India
	Methodology
	Participants

	Total

studies 
	cross-sectional study survey
	Narrative     writing 
	Students 
	Teachers 
	Both 

	57
	56
	1
	46
	6
	5


Table 14:  Methodology and  Participants specifics used in studies in India
Table 15: Details of studies conducted in India are as  

	Sr
	Author


	Sample size

Sample characteristics
	Study type
	Main findings/feedback given



	
	 Guruprasad KG 2021

[82]
	150 students

30 faculty .
	questionnaire 
	Students perform equally well in both online and face-to-face sessions. The success of face-to-face teaching depends on regular participation in classes, while interactive learning depends on filling out discussion papers. There is a big difference between the comprehension scores of teachers and students.

Recommendations: The findings of this study suggest that online teaching can effectively complement offline teaching with success, depending on learning styles, delivery and cost.

	
	Singh VP  2022

[83],
	877 
	questionnaire with 13 items

- on lectures 
	Students favored lectures learning from the teacher's experience. Our research shows that teachers need better education, better audio-visual tools, and new tools to keep students engaged in the classroom..

	
	Susheela Rana 2021

[84] 
	100
	questionnaire of 25 questions 
	MBBS students are making heavy use of e-learning for their work during COVID. E-learning has a positive impact on all subjects in the first year of study, especially anatomy. Regardless of gender (p>0.05).

	
	Kranti Tekulapally 2021

[85] 
	 279 
	questionnaire containing 20 questions
	 69% of students use smartphones to work online, 96% of

students have problems with the internet and 42% of

students like to work online.Content comprehension and knowledge gained in online courses were rated average and above average by 59% and 53%, respectively.

Limitations - long screen time, less entertainment, causing health problems, poor communication, and lack of medical knowledge and use. given.

	
	Della, 

2023

[86]
	 150 Students 
	A cross sectional study
	20% of participants found online learning was not effective for medical subjects. 60% found it to be stressful. 76% of students had device of their own and 14% had to share with others. 

	
	  Divia Paul 2022

[87]
	100 anatomy teachers 
	survey
	Unstable online teaching environments, platforms and tools (47%), followed by their unfamiliarity with online teaching techniques, platforms and tools (26%). 17% had problems due to insufficient training and management of online teaching from college. 

	
	 GOEL& KAUR 

2021

[88]
	 131teachers 
	cross-sectional study

questionnaire 
	53.4% were females and46.6% males. 

33 % found online tools to be easier to use and 35%participants were of opinion of possessing sufficient knowledge and skills for conducting online classes but 44.3% of participants want to undergo training for this purpose. 67.2% faculty did not want blended mode after covid pandemic time. 

	
	Kalpana Ramachandran 2021

[89]
	122 students 
	cross-sectional descriptive questionnaire based study
	 For 78% learners online learning was interesting and enjoyable. Beneficial80% of students found online education very satisfactory in all aspects. Problems with internet connectivity was the principal challenge  

	
	Nimarpreet Kaur 2020

[90]


	983 students 
	cross

sectional survey
	 online classes were equally effective but were not at all superior than the conventional classroom teachings. students were not much satisfied with online teaching but accepted it as urgency arrangement 

	
	Vibha Rani1 2021 

[91]
	128 mbbs 100 dental students 
	cross-sectional and questionnaire.
	 Zoom is the most popular platform.

53.9% of students think that online courses are not interactive and 75.8% of students think that the college environment is better than home.

recommendations made -- to rectify management system, good evaluation methods can be used as an educational mix for the future with adequate training of teachers and students.

	
	Ishita Jana, 2022

[92] 


	199 
	A questionnaire 
	41.4%  time saving and saves  resources. 

78.3% technical errors difficulties 

78.3% responsibility of learning is on students. 

77.7% academic integrity and honesty questionable in online assessment.  Online classes can be supplement to classroom education for lectures, but not for practical.

	
	Nisha Dabhi[93], 
	101 faculties participants
	observational cross-sectional study questionnaire 
	46% want to limit online teaching only during the COVID period.71% believe they need more training, better infrastructure and technology resources for online learning and quality assessment. 84% agree that online teaching has a limited role in  medical education

better infrastructure and training to enhance learning and improve personal learning for students clinical work 

	
	Susheela Halemani

[94]
	Students 

387 

46 reachers 
	Cross-sectional questionnaire


	 Offline classes are much better than online classes across multiple variables. Online and offline comparison showed significant gender difference -results, p ≤ 0.05.

Most of the participants did not have a positive attitude towards online learning and preferred traditional classrooms to online learning.

	
	Vanita Panchal 2022

[95]
	710 medical 

students
	Cross-sectional questionnaire


	Being able to study at home (80.1%), staying at home (72.1%), accessing online information (59.2%) and recording meetings (49.8%) are benefits thought  by students

Most students  interaction with patients (66.8%), with teachers (50.3%), friends (44.9%) - affected skills development



	
	Rajiv Arora  2023

[96]
	600 

MBBS 
	Cross-sectional questionnaire


	Teachers cannot explain theoretical concepts, cannot control classroom discussions Students cannot listen to the teacher, cannot think in class, and cannot access high-speed internet connection. Online  teaching is good for  theory , but considered inadequate for clinical or skills purposes.

	
	Hulke SM 2022

[97]
	43 number of faculty and 

156 number of students.
	Cross sectional questionnaire based 

 
	Handling software, technical issues, and lack of face-to-face interaction were more significant problems in students compared to faculty. Compared to teachers, students' need for social networking sites can lead to learning difficulties, which is a serious problem. Issues were reported in assessment given and received by 60% and 63.8% of teachers and students, respectively (P = 0.67). Both groups preferred the Google Classroom platform (P=0.

16). While students (65.3%) prefer audio recordings, teachers (72%) prefer annotated slides. Unexplained Power-point presentations are not popular (10.8%).Both groups emphasized the importance of education (P = 0.17) and infrastructure (P = 0.85). Students and teachers oppose the use of e-learning for vocational/medical education.

	
	Krishna Prakash Joshi, 

2020

[98] 
	107. faculties 
	 Cross sectional questionnaire based 


	56% of teachers had a good understanding of online teaching and technology prior to covid. 52% of teachers have a positive attitude towards online teaching.95% of teachers say face-to-face teaching is better than online teaching. It can be considered as a pedagogical method in medical education.

	
	A Yadav 2021

[99]
	30 teachers 
	Cross sectional questionnaire based 
	Teachers (53%) view online teaching positively, but prefer face-to-face teaching. 67% Experienced network and technology challenges but easily accepted online teaching and assessment. Teachers prefer traditional classroom learning and assessment as they lack student engagement and feedback , but are accepting the online model as an alternative during COVID-19. Teachers have a positive attitude towards online teaching, but no face-to-face interaction with students.The use of the Internet, along with some technical problems, poses problems in providing good teaching.

	
	Praveena Daya A

2022

[100]
	Anonline-based cross-sectional study w
	MBBS, 574
	Traditional way of teaching was perceived to improve the critical thinking skills (p <0.0006), social interaction skills (p<0.044) and collaborative learning (p <0.01) more than online teaching. Advantages of online teaching identified were comfortable learning environment (38%) easier for slow learners (19%), learning at their own pace (18%) etc. Difficulties faced in online teaching were technical difficulties (62%), lack of self-motivation (61%), time management (56%) etc. .

	
	Punathukandi S

2022

[101]


	cross-sectional study
	400 
	Zoom was used as a learning method and half of the participants gradually adapted to the system over time. During the online course, most expressed their concerns about the lack of clinical exposure and the lack of communication with teachers, patiemts and fellow learners . Factors such as students' legitimate needs at the clinical stage, poor internet connection, and health problems have spurred, leading to significant  preference of traditional education 

	
	Shikha Gautam 2021

[102]
	cross-sectional 
	91 respondents. 


	84.6% felt that online teaching had helped in learning Physiology theory; around 43% students found online practical teaching useful. 

39% reported internet connectivity issues, 

51.6% students had difficulty in accessibility to devices.

37.4% students have reported to be under stress, unsafe 

	
	Shipra Jain 2021 

[103]
	148 students 
	Cross sectional 

 Questionnaire 
	 86.48% of mobile phones are the most used online learning tool. Ease (75.67%), knowledge (83.78%), practical skills acquisition (89%). interaction (84.45%), problem solving [86%]and preferred teaching method (81.08%). were different aspects about onsite classes preferred by learners  

However, most students think that online learning can save time (62.83%) and is suitable for homework submission (68.83%).

9%).  classroom education was preferred significantly over online education 

	
	Bhardwaj manisha [104]
	 340 (MBBS) of which 225 females. 
	cross-sectional survey 
	97.9% had an idea of e-learning 55.3% used any type of e-learning platform prior NUR students (55% v/s 41%; p=0.033). Cell phone was the most common [95.3%] used. quick sharing of material (76%) and flexibility (68.5%) were benefits of e-learning. 

Disadvantages = sub optimal practical training (65.3%) 

Lack of face-to-face interactions = 43%\

Majority preferred traditional learning 45.9% followed by blended learning 41.2%

	
	Sonam Bhatia 2023 

[105]
	Students =123

 faculty=27
	questionnaire

based,   

cross-sectional
	 Students rated offline instruction better than online classes in terms of motivation, discussion, clarity, and regularity of assessments (p-value <0.001). Teacher- opined external environment affected was significant in the online classroom

 and regular assessment was better offline compared to online. From the parents' perspective, offline teaching is better than online teaching

	
	T Suma Latha

. 2023

[106]
	80 faculty 

 
	cross sectional study
	(92.5%) agree that there should be technical training before online teaching,

87.5% agree that no face-to-face interaction is bad

75% disagree that online teaching can replace traditional teaching methods in the future. Teachers worry and stress about technology problems and need more time for online lesson preparation.

	
	Satabdi Sarkar

2022

[107]
	263 students 
	A cross-sectional 

study
	79.36% used smartphones and 81.34% used mobile internet in online learning. 90% of students preferred traditional anatomy teaching Students preferred online teaching of embryology, histology, and radio-logical anatomy.42.06% opined that the major internet problems 34.52% physical problems as main hindrances in online classes. 

Statistically significant increase in screen time was reported 

	
	Adchitre [108]
	700 students 
	cross-sectional study
	 47% likely take online education, while 53% choose traditional classrooms. 72.4% of the students did miss social activities and interactions.61.3% of the students experienced the effects of eye, red eye, headache and fatigue due to online teaching.79.7% think it is easier to practice on site.45% believe teachers are not compatible with online teaching and need training.Many students encounter problems with online teaching such as conflict, traffic jams and high cell data usage. Online teaching 324 students preferred cisco webex, 123 preferred zoom, 96 you-tube, 81 used google. 

	
	Ramesh Kumar Verma,

 2022

[109]
	100 

students 
	semi-structured questionnaire
	Most participants found the online teaching-learning methodology comfortable, time and money saving. However, almost all of them refuted online methods for clinical or bedside teaching. Family distractions, internet connectivity, physical discomfort, isolated feeling, and poor interaction among peers were reported as barriers to online methods. peer interaction has enormous effect in medical education.

	
	Asharani 

2022,

[110] 
	150 students 


	questionnaire

based study 
	Students prefer the traditional method of teaching such as lecture, discussion, etc. Over online classes due to multiple issues faced during online teaching. 

But is best platform to keep learners/students engaged and safe during the lockdown period for covid-19. 

	
	SRIHARSHA RAYAM1

2022

[111]
	 279 students 
	online cross-sectional descriptive study.
	 43.36% participants used mobiles for of E-learning. 

59.14% suggested to incorporate E-learning in the future. 

63.4% stated that easy to access online teaching 

50.15% online teaching was effective, 

48.35 stated online teaching was engaging and visually attractive 38% stated that online teaching was the effective communication method. 

Lack of co-curricular activities  was mentioned by 63.5% 

difficulty to concentrate during classes was identified by 58.7%. 

58.06% preferred the objective method of examination. 

	
	Maria Francis et al.  

2022)

[112]
	 336 medical 336 paramedical student 


	A cross-sectional study 
	The transition from classroom education to virtual learning has led to many health problems among students, such as eyestrain, stress, depression, musculoskeletal problems, and excess weight gain . Students also do not have enough time to interact with teachers. The data shows that virtual learning is an alternative to traditional methods during the pandemic.

	
	Rao Lahiri2022

[113]
	821 STUDENTS 
	cross-sectional study-DREEM
	The time spent by students in various online courses increased significantly (p<0.05). Video shows like YouTube are listed as the best genre [17.2%], followed by live teaching (8.9%) in Microsoft Teams and others. Most of the students (30.2%) prefer online education to face-to-face education. Internet connection problems (79.8%), followed by family intervention (37.9%) and unsuitable course hours (20.1%) are the main problems expressed by students regarding online learning.

	
	Dutta 

2021

[114]
	 1068 students 
	 cross-sectional, questionnaire-based study
	Used a mobile phone for online classes (n = 871). 

First-year students were significantly dissatisfied 

Satisfaction index 78.23% with faculties being supportive and responsive in resolving the queries.

Least satisfaction (46.39%) was with communication, interaction and focus, practical learning, teaching content, and technological/infrastructural flaws. practical and clinical learning was reported as a major concern 

	
	2021Rajiv Mahajan

[115]
	339  students 

Change 

Changes of TL method mentioned 
	 Reflective narrative  writing 


	 Novel, effective, interactive method, offers Contextual option. Poor connectivity, physical effects were themes from online learning experience.

variety of relevant learning material were helpful but non satisfactory for students. Even with technical and internet issues, teaching and formative assessment continued though of lesser quantity.  clinical training was major issue in online teaching - shift to onsite teaching at the earliest for medical students  was urgent 

	
	 2021Ksheeraja Y,

[116]
	136 

students 
	Survey 

(IT), 


	Access to a computer possible for 72.2%. 

For theory, 54.8% of students felt e-learning was effective, 

25.25% thought it was beneficial for clinics. 

Power point was valuable for 47.5%, and 

videos and images were helpful to understand concepts better. 

The barriers to e-learning were: lack of interaction with teachers, peers (57%), connectivity (53.3%), and hardware and software issues (45.2%) 

50.8% of students thought online method was comparable to traditional teaching.  

	
	 Kimi Soumya Padhi 

2021

[117]
	203 learners and 24 teacher  
	 questionnaire-based cross-sectional study
	 34.5% learners and 62.5% educators preferred blended method later. convenience of e-learning for learners and educators was moderately effective.  problems faced by teachers were network issues, difficulty in conducting practical, lack of controlled environment, and lack of attentiveness by the learners.

Students were satisfied with the e-learning provided by the institute. Educators found conventional classroom teaching is highly convenient. 

	
	Reddy pulluru 

2021

[118]
	  113 MBBS 


	online survey
	online streaming was not much effective for learners

Recorded video or voice over PPT’S were preferred over  online streaming classes.Chalk and talk teaching followed by PPT’S, dissection by the students, small group teaching was followed after covid

	
	Pokkuluri A et al.  2023

[119]


	329  undergraduate students 
	cross

sectional study  

DREEM part students' perception of learning
	Overall score of perception of online teaching -learning according to the SPL domain was 23.41±4.61, which was less than the optimal score of 25, which indicated many problems in this method of online teaching-learning. 67.5% 

Preferred face-to-face teaching to online teaching. 

Many students faced many obstacles adapting to this new learning model. 

	
	Hundekari (2020) [120]
	295 student
	questionnaire  observational 
	Students preferred onsite /blended mode of learning over the pure online mode of learning 

	
	Bhandari S, 

2021

[121]
	680 
	cross-sectional study 


	Content material and conduct of online classes was satisfactory for 72.5%. Challenges were internet connectivity issues and limited interaction with the faculty, benefited from these online classes during the pandemic period and want them to 

Continue even after the lockdown

	
	Vishwanathan K, 2021

[122]
	465
	DREEM 
	 Domains of DREEM scored in descending order as -

perception of learning (30.1 ± 6.3), students’ perception of teachers (29.7 ± 4.6), students’ academic self-perception (21.3 ± 4.9), students’ perception of atmosphere (32.5 ± 6.2), and students’ social self-perception (18.7 ± 3.5).  54.8% were extremely satisfied and quite satisfied with the online teaching–learning modalities. 55.5% opined ,  online learning was useful during the lockdown.  Students had a positive perception and attitude to tele medicine

	
	Majumdar Biswas Mondal 

2021

[123]
	600 
	cross sectional study
	 41.7% students use mobile phones as their gadgets for E- learning and 33.3% use laptops followed by desktop (16.7%) and tablet (8.3%) 

Overall only 10 % students preferred to use only E- learning. 

50% students preferred classical didactic learning. 

And 40% preferred a blended learning as useful method of learning. 

	
	R K Gupta1 

2022

[124]
	90 Students 
	Questionnairre perceptions for online clinical teaching module. 
	Students felt sessions were according to their learning needs (4.4±.87) and  good in terms of interaction (4.5±.72) and convenience (4.4±.84) and enhancing clinical skills (4.3±.87). Technical ,internet ,audio quality were main hindering aspects of online learning 

	
	Vishwanathan K 2021

[125]
	104 out of 160 faculty members p
	cross-sectional online survey
	Laptop used by 70.2% and smartphone by 24%

Google meet was the most preferred video conference tool for online teaching. 92.2% satisfied with the e-teaching method adopted by the institute. 79.8% perceived the e-teaching method to be very useful and quite useful during the lockdown period.

	
	Kumari A, 

2022

[126]
	501 
	cross-section study 
	30% of students liked the way online classes were arranged , content selected, delivered. More than half of students were not satisfied Live online lectures were most preferred by the majority of students. Most of the students wanted a regular face-to-face classroom or hybrid teaching after the covid-19 pandemic.

	
	Mousumi Datta 

 & Bhattachary

[127]
	115 demographics  perception of online education..
	cross-sectional study 
	Male majority participants (82.6%). 

Preparation of classes  (50.4%), responsibility taken by teachers during covid to teach  (50.4%), and creating resources for students (45.2%) was appreciated by learners Effective student-teacher interaction had an extremely low agreement (10.4%). and large non agreement on effectiveness of online learning. 

	
	Tariq HAMEED 

2020

[128], 
	161 students 
	cross-sectional questionnaire-
	The majority of students were satisfied with the frequency, organization, content and preparedness of classes. Half of the students are dissatisfied with the curriculum and the online teaching process. Among the various teaching methods, live online teaching is the most common and still preferred by most students. Students often need blended or blended learning in the post-COVID-19 world.

	
	Manoj Kumar 2021

[129]
	 185 undergraduate
	cross-sectional online survey
	About 62.7% of undergraduates had internet access. 64.9% of students were comfortable with online communication, 82.20% could get their doubts cleared. 20.5%  of students felt  online learning was equally effective to  conventional classes, 28.6% felt online learning from was better . Students (66.5%) wanted proper break  time to reflect on content taught.  80% wanted interaction in the form of questions. Home environment , network accessibility, audio and video mismatch, disturbances caused distraction

	
	Srivastava 

(2021) 

[130]
	.97 
	questionnaire for anxiety levels and a modifified VARK analysis to record changes in 

learning styles
	Of 97 students (M46, F51) 43.30% had minimal, 31.96% mild, 10.31% moderate and 14.43% severe anxiety. student teacher interaction (80.41%), feedback (90.72%) and mentoring (81.44%) were reported to be advantageous. small group discussions were preferred,students adapted to  different learning styles suitable for online learning. Video calls and gaming was adapted as stress relief. 

	
	Suryawanshi DM

2020

[131] 


	296  students 


	a semi-structured online questionnaire
	6.2% participents were well versed with computer usage skills. 48.2% liked  blended mode of teaching. 71.0% liked slide share and you-tube videos .62.9% cited that lack of personal interaction with the teacher followed by access to internet (23.4%) and lack of hardware (18.5%) as barriers in the e-learning. 

	
	Singh 

KV et al. 2021

[132] 


	 600 medical 
	descriptive cross-sectional study
	 Majority of students found time flexibility (58.8%) and location flexibility (62%) in online learning as beneficial. 77.5% missed interest created in collective learning. Lack of concentration (59.7%), less understanding (51.0%) and less interaction (67.2%) were noted with online learning. Around two-third of them reported technical malfunctioning and also pilling up of lesson material 71.2% wanted blended learning as future mode of learning after the end of pandemic. 28.3% recommended improvement in the online learning

	
	Sharma V 2021

[133]
	 200 students 
	A cross-sectional study
	medical students did not prefer online learning ,  due to unsatisfactory learning atmosphere at home and technological issues. Increase in duration of the course and inadequate clinical exposure was concerning

	
	Lyngdoh M 2021

[134]
	 166  students 
	A cross-sectional study
	80%  do not prefer online learning. practical skills will not develop through online learning was their belief.  connectivity, technical  issues as the main difficulties cited. 

To provide the students with adequate skills and knowledge with appropriate technology to address the issue.

	
	Kuriakose A, 

2022

[135]
	  672 
	questionnaire 


	74% students perceived online learning  negatively. live lectures was mostly preferred among online strategies. Among the participants, more than half (57%) suggested a need for improvement in the quality of classes. Majority (75%) of students agreed that long hours of online classes had caused health problems.

	
	Shruti Bhargava 2020

[136]
	 Faculty 40
	Cross sectional 
	In the current pandemic situation, teachers view online lessons less positively. However, they also believe that these classes cannot replace the education given in the classrooms after the current crisis.

	
	Mahajan S

 2021

[137]


	50 faculty 
	Cross sectional 
	Most instructors are comfortable starting a webinar. Most teachers know how to use online applications, have all the necessary tools to create and participate in webinars, find attending webinars less comfortable than classes in the classroom, find it easy to use laptops/phones/tablets for lectures, and laptop/phone for lectures /tablet is easy to use, network problems when joining online classes, encounter failure during class, can complete online course by time limit, and spend no more time in meeting place while preparing. online course; using multimedia, providing students with electronic learning materials, disturbing, while interacting and asking questions, experienced few students leaving classes in between and joining back again only while marking attendance, experienced few students hesitating to reply to questions asked and gave excuses about technical faults.

	
	Debnath 

2021

[138].
	1042 students 
	Questionnaire 
	 77% of students attended online classes conducted by respective educational institutes. Most students are interested in learning online (via Google Platforms, Zoom, etc.), but they feel that work experience is not enough. Online education can be a great way to get an education, but it may not be as good as traditional education for medical students Beyond pandemic lockdown, online learning may be implemented in blended way.



Distance learning compensated for conventional teaching during pandemic, but cannot fully replace the traditional teaching, online teaching needs more interactive and interesting strategies like problem-solving activities, quizzes, discussions, surveys, and polls. Faculty should be trained in good online teaching practices to ensure its success. Change in infrastructure, hands on coaching to enhance our technological knowledge, blended teaching methods for purpose, faculty training and capacity building in terms of skill development has emerged dominant  suggestion. 












Overview - 

Comparing the studies across different countries, some which need to be mentioned because of multi-centre studies , nationwide coverage or large sample size  and good response rate are as 

	Dost S 2020 [38]
	UK
	2721 medical students, across 39 medical schools

	Mortagy et al 2022 [46]
	EGYPT
	4935 students

	Zalat MM, (2021) [47]
	EGYPT
	346 staff members.

	Baticulon et al. (2020)[57]
	Philippines
	3670 Medical students

	Nimarpreet Kaur 2020[90]
	India
	983 students

	Rao(Lahiri) P2022 [113]
	India
	821 STUDENTS

	Dutta 2021[114]
	India
	1068 students

	Manna Debnath 2021.[138]
	India
	1042 students

	Maximiliano Servin‑Rojas

[32 ]
	MEXICO
	671 students


Table 16: studies with good sample

Most of the studies were about the convenience, acceptance and to know the usefulness of online shared material or learning processes used. Few studies which gave details of strategic changes made in pandemic times and worth noting and implementing are as follow  

Table 17: Changes in strategies approaches for online teaching  learning 

	Author 
	Changes in TL strategies approaches 

	Faiz Tuma et al 2021 [30]

	virtual lectures 3 h per day

virtual small group discussions: 2 h per day 
bi-weekly virtual open conference
bi-weekly MCQs formative assessment and discussion; and
 bi-weekly virtual assignment presentation. 
Clinical sciences  in blocks- 13 weeks each. During the first two weeks, daily 5 h of virtual lectures are delivered plus 3 h of virtual oral assessment & discussion at the end of the two weeks.
combined virtual case discussion is conducted twice a week. 
For Final year students -3–5 h of virtual case presentations & discussions weekly and MCQs-based discussions twice a week. 
Free Conference Call software -for virtual synchronous sessions. & Google classroom -for asynchronous sessions 

	Maximilian Servin Rojas et al (2022) [32]
	Virtual rotations

	Roberto De Ponti 2020 [33]
	online training sessions- with simulated clinical scenarios (Body Interact™) of 21 patient-based cases. Each session focused on one case, of 2 hr Conducted as introduction, virtual patient-based training, and debriefing. 
And online training with formal presentation and discussion of clinical cases
clinical scenarios in the form of simulations 

	Emmanuelle Motte-Signoret et al (2021) [34]
	slide-deck presentations and 
Prerecorded PPT lectures . 

	Dost s 2020 [ 38]
	pre-recorded tutorials by medical schools and online flashcards Live tutorials via online platforms by school were used. 

Recommended team-based/problem-based learning- through constructive discussions and allowing time to reflect, in blended formats and virtual consultations in practice 

	Hassan 2022 [45]


	adaptations included: live online lectures, live case discussion sessions, posting recorded lectures on Moodle® or OneDrive®, using social medica platforms (for communication of information and materials by students and faculty, online team-based learning tutorials, web-based clinical simulated patient (DxR®), online role playing and discussion of clinical cases,

	Narmeen Ahmedi 2022 [63]
	online and recorded lectures and e-PBLs.

	Mahajan R 2022[115]
	3-hr/day = Interactive lectures, practical demo, case discussions, AETCOM sessions, student seminar, and tutorial ,  Short videos lab procedure & case based clinical examination were prepared and shared online 


Most of students perceived face to face or blended learning preferable than online mode of learning [ 100,105,107, 110, 118,119 ,120 ,123, 128, 131-132]. Followed by synchronous live lectures [139], during covid and prior as well [140,141] few studies reported negative perception by majority [80%, 74%] of students to online learning [134].
In Other studies, online learning was reported of help due to flexibility in time, place of learning and online learning materials provided [ 84, 88, 89, 94,95, 104, 111,112,121, 144]

However, lack of Interaction [91,108,109,116] and technical errors, Internet connectivity [85-87, 103,106,112,113 ,124, 129] were noted to be prominent hindrances 
Online learning though good for theory and conceptual understanding, it was perceived not effective for practical and Clinical training [ 96, 97,105,115, 124, 130,133, 138].
There was a great need felt by students for teacher Training [97, 106, 132, 142-144].  Though Students appreciated the efforts put by Teachers during pandemic for adjusting to new technology and supporting students [122, 125,127, 130, 145-151]
Teachers perceived and accepted online learning as a positive step in pandemic [125], studies reported that teachers satisfaction with interaction and administration of online teaching was not effective, technical errors and connectivity being main reasons [98, 99,115]  and would want face to face teaching to resume [98].

Few studies addressed perceptions regarding online assessments as well, which highlighted the difficulties of online assessment as concerns about design and construction of assessment tools, professional skills assessment, student-instructor communication, fairness of examination [29, 44 , 48 ,64 ,75]

As mentioned in the introduction of e learning and medical education, application of pedagogical principles, content standardization, specific changes of teaching learning and efficacy of such teaching methods on medical skills and communication capabilities and quality assurance in the process of online teaching learning and assessment is the next necessary step.
CONCLUSION 

American countries have a smaller number of studies as compared to Asian and European countries, could be because of large geographical areas, populated countries and variation in cultural context, health needs and economic developments. Students seem to have digital literacy and using e learning regularly on own or supported by institutes. Students are recommending the studies to know efficacy and qualities of e learning and assessments. European students and faculty also have the positive perception about e learning, stressing the improved interaction, student centred learning, standardization of learning content and delivery to match pedagogical principles of online learning and use of the collaborative learning and assessments. Asian countries seem to follow the European and American countries but still in experimental or initial phases of implementation with small, single institutional studies mainly focusing perception of e learning by students and teachers in terms of convenience and acceptance, maximally using cross sectional questionnaire-based studies. Most of the studies are advocating training of students and mainly teachers to improve digital skills and utilization of online learning. while many African countries are still struggling to make students, teachers aware of digital dimension of education, provide basic structural facilities and internet. 

Even though there a range of developmental discrepancies and activities are noted across the world, face to face teaching learning methods and blended methods are accepted and advocated universally - owing to direct communication, engagement, interaction and feedback especially for learning clinical, procedural and communication skills. Though e learning can be advantageously used to reach many students, any time any place, helping them to self-assess, self-direct and responsible learner, patient exposure, teacher guidance, hands on training are key to build successful, confident medical professionals.

Irrespective of huge recommendations of implementing blended learning by students and teachers, it will be interesting to know how the online teaching learning is being utilized now after the emergency is over and we have time to plan and give attention to pedagogical principles for implementing e learning, e-assessments and quality assurance mechanisms used in these.

Issues in implementation of online learning

Technical requirements -requirement of devices as computers, laptops, smart phones along with continuous good quality internet connection for live streaming, watching video, attending discussions on live platforms.A digital gap is noted during the pandemic. There are  wide variations across countries , within countries , institutions regarding the availability and affordability of these requirements

Human factor in training - though the emergency pandemic situation was managed good enough o continue the learning, it highlighted the need of human interaction in learning, training of medical students. Physical presence of teachers is always encouraging participation of for slow learners, different styled learners and addressing doubts in time is necessary. The student- teacher, student-student,student-teacher-patient interactions are central to medical students training, achieving clinical skills and communication skills. Psychological needs of learners in terms of motivation,attention seeking,collaborative learning, social learning, formal informal feedback from teachers, peers, patients can not be underestimated. Such  Human interactions give confidence for learners as a future physicians. These aspects can not be achieved satisfactorily in online learning. 

Requirement of pedagogical expertise for designing course content  -

 Teachers as subject experts can not be taken for granted that they will be able to design and deliver pedagogically sound study materials. Awareness that  pedagogical requirements of online teaching are different from face to face teaching in terms of modifying interactions as per need, tools of interaction, involvement of large number of learner, attention  span is necessary for designing online course material. This would require expert in designing course material and not a teacher would be sufficient, though it was done in during pandemic appreciably.

Requirement of training for faculty and students - 

As end user of online learning -teaching, students and faculty would need to develop some skills for using the technology effectively, to its full capacity and should be able to modify to the need of medical education in terms of human involvement in training and providing services to patients. Teachers should d be well versed with use of different tools and application relevant to medical education training and assessments - as simulations, live video streaming ,  use of LMS, assessment modalities and requirements of authentic practices,possible loopholes.This suggests a strong need to train faculties as a need of evolving pedagogical skill requirements.

Health harms 

Use of online teaching learning practices,obviously will increase screen time, sedentary work hours,  changes in routine lifestyle- sleep ,food patterns and will not be free of side effects in long run 
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