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INTRODUCTION

In February 2020, the the World Health Organization (WHO) 
declared severe acute respiratory syndrome coronavirus 2 
disease  (COVID‑19) a global health emergency.[1] On 
24th  March 2020, as India went into lockdown, all the 

medical institutions had no option but to deliver the second 
half  of  the academic year virtually.

In the academic year 2019–2020, the medical education 
curriculum in India has undergone huge changes with the 
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introduction of  competency‑based medical education. 
This has transformed medical education from a traditional 
method to a more learner‑centred approach by reducing 
the didactic lectures, introducing integrated learning, 
promoting self‑directed learning, problem‑based and 
team‑based learning. These curricular changes have made it 
even more challenging to plan a well‑structured and distant 
mode of  education. The uncertainty and complexity of  
the present situation, the transformation of  the content 
to an online format and adaptation to technology by the 
unacquainted faculty and students in a very short time were 
the other major challenges.

The imperativeness to execute E‑learning classes was 
no longer an option. This situation presented us with 
an opportunity to reconstruct and re‑evaluate medical 
education and update our teaching practices tailoring them 
to the tech‑savvy newer generation learners and maximise 
student learning outcomes. We had a plan in progress 
to restructure the curriculum content, train the faculty 
and students and provide the required infrastructure and 
support system as the way forward. While E‑learning has 
been used in medical education for a very long time, it was 
never the only method of  content delivery across the basic 
sciences and clinical years.

E‑learning was not the primary form of  education in 
medical colleges in India before the pandemic. E‑learning 
has its own set of  advantages and disadvantages. While 
continuity of  education during pandemic, flexibility of  
time and location are some of  the advantages, availability 
of  resources such as laptops, computers, reliable and 
uninterrupted access to the internet, technological 
factors, distractions and lack of  interaction are some of  
the disadvantages of  E‑learning.[2] Understanding the 
perspective of  the students is very important in maximising 
the potential benefits of  the programme and the potential 
of  exclusive E‑learning on the learning, learner’s behaviour 
and their learning outcomes.

Most medical schools in developing countries still believe 
in traditional classroom teaching and bedside teaching as a 
way of  teaching–learning.[3,4] The data on the effectiveness 
of  E‑learning during the pandemic are mixed.[5‑7] For 
this reason, the study aims to evaluate the effectiveness 
of  exclusive E‑learning during the present COVID‑19 
pandemic through student feedback.

MATERIAL AND METHODS

A questionnaire‑based cross‑sectional study was done at 
Apollo Medical College, Hyderabad during November 2020 

to January 2021. Institutional Ethics Committee approval 
was obtained to conduct this research.

The 4th‑year undergraduate course  (MBBS) at Apollo 
Institute of  Medical Sciences and Research has nine 
semesters – 1st year (2 semesters), 2nd year (3 semesters), 
3rd year (2 semesters) and 4th year (2 semesters). The 400 
students were taught by 92 faculties during the pandemic. 
Teaching was conducted via E‑connect using software 
such as Google classroom™, big marker, free conference 
call. IT infrastructure and software preferred by faculty 
were provided to students and faculty for effective delivery 
and troubleshooting. Each session comprised 45 min of  
synchronous E‑learning followed by 15 min of  interactive 
discussion.

The questionnaire was designed with 30 questions under 
the elements technology and resources, content and 
design and opinion on E‑learning. The three elements are 
independent variables. The reliability and validity of  the 
questionnaire were done on a group of  four senior faculties. 
The reliability was tested using an internal consistency 
test (with a Cronbach’s alpha coefficient) which was 0.86 
and validated by the Kaiser‑Meyer‑Olkin  (KMO) and 
Bartlett’s test. A KMO value around 1 is considered good 
and value of  0.6 as acceptable. Questions with KMO values 
lower than 0.5 are dropped from the analysis.

A 21‑item validated questionnaire was used to collect data. 
The questions under three elements are technology and 
resources  (six), content and design  (seven) and opinion 
on E‑learning (eight). The questions in each element are 
graded on a 5‑point Likert scale: 1  ‑  strongly disagree, 
2 ‑ disagree, 3 ‑ somewhat agree, 4 ‑ agree and 5 ‑ strongly 
agree.

The above questionnaire was made into an electronic 
questionnaire through Google Forms™ and sent to all 
the students via E‑mail and Whatsapp™. Those willing 
to participate answered the questions/took the survey. 
The questionnaire is designed in a way to ensure all the 
questions are answered.

Statistical analysis
The values for each response under the elements are 
expressed as percentages of  agreed (combining the strongly 
agreed and agreed), neutral and disagreed (combining the 
strongly disagreed and disagreed). Mean and standard 
deviation values were calculated for continuous variables 
such as score of  elements and total score, and proportions 
were calculated for categorical variables. 95% confidence 
intervals were calculated for both continuous and 
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categorical variables. Each question is scored individually as 
well as total in groups. Level of  significance was considered 
as 0.05. IBM SPSS windows version  24.0  (SPSS Inc, 
Chicago, Illinois, USA) was used for statistical analysis.

RESULTS

Of  the 400 participants, 227 responded  (36, 67, 64, 60 
from 1st, 2nd, 3rd and 4th year, respectively) and sent in their 
responses to the questionnaire (56.5%).[8]

Table 1 shows that 79.25% of  the participants disagreed 
that the design allows face‑to‑face interaction with the 
faculty, though 74.2% believed that design is important for 
attracting users. 64% agreed that presentation of  the content 
was clear and concise, and 60.3% felt that usage of  images 
and illustrations was used while explaining abstract concepts. 
However, 14.5%–25% were neutral on all the seven questions.

Table  2 shows that despite 69.6% of  the participants 
had the access to dependable computer or laptop, only 
55.5% of  the students had uninterrupted internet access. 
Strangely, 7.1% of  the participants stayed neutral on access 
to dependable computers or laptops which maybe because 
they did not always have an access and had shared resources 
with other family members. A larger group (64.5%) had 
been trained with E‑learning programmes previously and 
has acquired basic computer skills. However, only 50.4% 
of  the respondents felt that E‑learning tools were user 
friendly, understandable and clear.

Table  3 shows that 83.6% of  the students had been 
convinced that E‑learning needs a lot of  motivation and 
commitment  (81.9%) when compared to conventional 
learning. 50.7% were opined that E‑learning stimulates 
self‑directed learning and 44.5% agreed that it can 
improve quality of  learning while 42.7% stayed neutral. 
Further, despite 23.3% of  the participants had no access 

Table 1: Likert scale response of 227 participants to the seven questions under the Element I ‑ content (4) and design (3)
Element I Agreed (%) Neutral (%) Disagreed (%)

Content
Could correlate the content of the lectures in the absence of 
dissection/practical’s/clinical

40.6 22.7 36.7

Content is presented in clear and concise way 64.0 14.2 21.8
Abstract concepts were explained with images, illustrations, etc. 60.3 25.0 14.7
Content meets your learning requirements 56.0 20.2 23.8

Design
Design allows face‑to‑face interaction with the faculty 6.2 14.6 79.2
Design provides support and feedback 46.9 21.8 31.3
Design is important for attracting users 74.2 15.6 10.2

Values expressed as percentages

Table 2: Likert scale of 227 participants to the six questions under the Element II ‑ technology readiness and availability of 
resources
Element II Agreed (%) Neutral (%) Disagreed (%)

Technology readiness
Tools are clear, understandable and user‑friendly 50.4 24.8 24.8
Previously attended E‑learning training programme and 
have acquired technical skills

64.5 20.8 14.7

Prior experience of using E‑books, E‑journals 46.7 28.6 24.7
Previously used online educational courses 34.0 37.2 28.8

Resource availability
Have good band width with uninterrupted Internet access 55.5 17.6 26.9
Have access to a dependable computer/laptop 69.6 7.1 23.3

Values are expressed as percentages

Table 3: Likert scale response of 227 participants to the eight questions under the Element III ‑ opinion on E‑learning among 
medical students
Element III‑opinion Agreed (%) Neutral (%) Disagreed (%)

Technology is the critical readiness factor 73.9 21.7 4.4
It stimulates self‑directed learning 50.7 32.9 16.4
It increases productivity 23.5 42.7 33.8
Plays a complementary role in medical curriculum 33.6 48.2 18.2
It can improve quality of learning 44.5 37.3 18.2
It is more effective than conventional learning 14.3 24.1 61.6
Needs more commitment than conventional learning 81.9 14.5 3.6
It needs a lot of self‑motivation and concentration than conventional 83.6 11.1 5.3

Values are expressed as percentages
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to dependable computer or laptop (Table 2), 73.9% were 
of  the opinion that technology is the readiness factor for 
E‑learning. Strangely, 48.2% had stayed neutral on whether 
the E‑learning plays a complementary role in medical 
education.

Each positive statement was given a score of  3 for ‘strongly 
agree and agree’, 2 for ‘neutral’ 1 for ‘disagree and strongly 
disagree’. The maximum score calculated for each element 
was content and design (21), opinion on e‑learning (24) 
and technology and resources respondents scoring  (18) 
separately, and a total score (63) for all the three elements 
was calculated; percentages and mean scores were arrived 
for each element and total for all the three elements.

Likert scale response of  227 participants as per the 
academic year is shown in Table  4.   Mean scores were 
compared across academic years by one‑way ANOVA 
with post hoc test of  least significance difference method. 
When the mean values of  the different elements were 
compared across the batch year of  students, a significant 
difference among the batches of  students with the 
4th‑year students perceiving it significantly  (P  <  0.05) 
less effectively  (66.4 ± 13.48) than the 1st‑  and 2nd‑year 
students  (74.0  ±  15.79 and 74.0  ±  14.90, respectively). 
It could be due to the fact that clinical exposure is much 
more important for the 3rd‑ and 4th‑year students which is 
lacking during COVID‑19 pandemic.

The means scores were similar for technology and 
access to resources and opinion on E‑learning across 
batches (P > 0.05). However, there was a trend across the 
batches for overall mean scores. The response rate was 60 
and above for all years, except the 1st‑year students who 
are new to the educational system.

Relationships of  three elements were assessed by 
Pearson’s correlation coefficient and it was statistically 
significant  (P  <  0.001). It was used to assess the 
relat ionship between the continuous variables. 
Correlation between content and design with technology 

readiness and availability of  resources is 0.400 and 
opinion is 0.614. Similarly, the relationship between 
technology readiness and availability of  resources and 
opinion is 0.470.

DISCUSSION

This study shows encouraging results, elucidating that 
most students were inclined to adopt E‑learning provided 
they have reliable, uninterrupted access to the internet. 
Even though the students were satisfied with E‑learning 
content and design, they felt that conventional methods 
than E‑learning could better implement the curriculum–
learning and complete E‑learning will not meet their 
learning requirements.

The study showed that 79.2% of  the students felt that 
it lacks face‑to‑face interaction with the faculty, though 
the sessions allow for virtual interaction with faculty. The 
learning process encompasses interaction and collaboration 
between learners, teachers and peers. Central to this is the 
face‑to‑face feedback and discussion with the lecturers 
during conventional teaching, enhancing students’ 
self‑efficacy, motivation and competence.[9] It cannot be 
replaced entirely with online interaction such as chats or 
virtual group discussions. Similar results are reported from 
a study in India, where 50% of  the students preferred 
physical classroom rather than E‑classroom during the 
current pandemic.[10,11]

Most students believed that they could not correlate the 
theory topics taught via E‑learning, despite live virtual 
anatomy dissections, small group discussions, visual 
demonstration of  procedures, case‑based discussions, 
student seminars and flipped classrooms done at our 
institute. However, 60.3% of  the students noticed that 
abstract concepts were taught effectively during practical 
sessions and group discussions. This lack of  correlation 
indicates that, however good the content design is, 
E‑learning cannot entirely replace bedside teaching, 
dissection and practical sessions. Though the content was 

Table 4: Likert scale response of 227 participants as per the academic year
Academic 
year

Number of 
participants

Element‑I (content 
and design)

Element‑II (technology readiness 
and availability of resources)

Element‑III 
(opinion)

Total

4th year 60 66.4±13.48* 71.0±16.69 71.3±10.12 69.9±9.48
3rd year 64 69.8±18.28* 73.3±19.80 75.0±13.93 73.0±14.78
2nd year 67 74.9±14.59* 78.5±14.52 76.9±11.54 76.7±10.15
1st year 36 74.0±14.90* 76.5±14.32 74.7±12.09 75.1±11.33
All 227 71.0±15.79 74.7±16.88 74.6±12.12 73.6±11.90
P-value 0.012 0.67 0.72 0.10

Values are expressed as Mean±SD 
*4th‑year students perceived it significantly (P < 0.05) less effectively than the 1st‑ and 2nd‑year students  
SD=Standard deviation 
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well planned and executed using the most interactive online 
platforms, students perceived that lack of  face‑to‑face 
classroom or bedside Interaction with faculty was a limiting 
factor.[12] This is cited as one of  the significant reasons 
for student dissatisfaction with E‑learning. It lacks faculty 
support in understanding difficult topics and providing 
feedback.[13,14] Studies show that E‑learning might not be 
very suitable for specific content or certain subjects that 
require more practical demonstration or communication.[15] 
Similar results were not seen pre‑COVID as the entire 
curriculum and learning experience was offline.[16]

The majority of  the students (73.9%) felt that technology 
is the key to virtual education. The resources available 
online might not be used to its full potential if  there are 
technical issues. Readiness in adapting to technology is an 
essential factor in implementing an effective E‑learning 
system.[17]

Only 55% of  the students had reliable and uninterrupted 
access to the internet. Although there are an observable surge 
and adoption in online education globally and rapid transition 
to E‑learning in many universities, there is a considerable 
gap between the urban and rural regions in terms of  reliable 
and uninterrupted internet access. This could be a barrier 
to the usage of  E‑learning as a method of  delivery during 
these times. These results are consistent with other studies 
that show that issues with accessibility to the internet and 
limitations in the speed and bandwidth can decrease the 
effectiveness of  E‑learning, especially in developing countries.
[18‑20] Unfortunately, the questionnaire did not identify the 
problems related to reliable internet access.

Although the millennial generation is very tech‑savvy, 
internet usage for online education, courses and the library 
has been slightly lower. Technological awareness, access and 
training on using contemporary E‑libraries are the most 
critical factors in adaptation and acceptance of  E‑learning. 
Student’s training to effectively use E‑libraries including 
E‑journals, E‑books, evidence‑based articles and research 
databases facilitate self‑directed learning.[21‑23]

E‑learning requires a certain degree of  commitment than 
conventional teaching. Most of  the students felt that 
E‑learning’s role is complementary, and specific lectures 
can be replaced with E‑learning, paving the way forward 
for a blended approach in the future. Blended learning is 
increasingly being accepted in many of  the universities 
since it offers the best of  both worlds.[24]

Factors such as low motivation and higher distractions 
might stem from high levels of  anxiety and stress due 

to COVID‑19, low self‑efficacy and poor engagement 
between learners and facilitators. 44.5% have agreed that 
technology could decrease quality of  learning. Only 23.5% 
were opined that it increases productivity and impacts their 
professional learning goals.[15,25]

Consistent with other studies were our results showing that 
the hospital’s patient pool and elective surgeries conducted 
during the pandemic had come down by 30%. The practical 
training, even with virtual telemedicine consults, has 
decreased.[26] The negative perception of  E‑learning during 
COVID‑19 may have been the primary reason.[27] These 
results show statistical significance across the student’s 
academic year. The 4th‑year and 3rd‑year students, whose 
crux of  learning is clinical and practical training, were less 
satisfied with E‑learning than the 1st‑ and 2nd‑year students.

Several studies have shown that E‑learning is comparable 
or slightly better than traditional learning in terms of  
knowledge, skills acquired and student satisfaction.[28,29] 
Similar studies done in India during COVID‑19 pandemic 
shows that students perceived E‑learning as less significant 
when compared to traditional learning.[30]

The distinct advantage of  E‑learning is that it ensures 
continuity of  education during these unprecedented social 
distancing times and uncertainty when the educational 
institutions will resume teaching.

E‑learning is being rapidly adopted and has been a 
successful transition in many Institutes during this 
pandemic. Our students have earnestly adopted and 
moved beyond the conventional method to keep their 
academics continued. However, in the medical field, 
social interaction and communication between peers, 
teacher–student and doctor–patient are crucial and cannot 
be compromised. Our students perceive that E‑learning 
limits this face‑to‑face interaction and fails to meet their 
learning needs, particularly clinical skills, which can only 
be acquired by demonstrations and practice. Although 
E‑learning provides flexibility and convenience, the 
feeling of  isolation and various distractions reduce its 
effectiveness.

On the other hand, the content has to be more effective, 
customised and should meet every individual requirement 
to ensure a successful E‑learning module. The majority 
of  our students believe that E‑learning cannot wholly 
replace conventional classroom/bedside learning 
(conventional module); however, a blended module would 
significantly benefit the end‑users (i.e., students).
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