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ABSTRACT

Background: Medical colleges had to adopt online teaching methods after the imposition of worldwide lockdown due 
to COVID related pandemic. It is important to understand satisfaction levels among medical students regarding online 
teaching, to improve online teaching methods in future. Aim and Objectives: The present study aimed to evaluate the 
satisfaction levels among medical students with regard to online teaching and assessment program and factors associated 
with low satisfaction levels. Materials and Methods: An observational cross-sectional survey was conducted on 600 
MBBS students. Various online teaching methods were implemented April 2020 onward. This survey was sent to the 
students in July 2020. Satisfaction levels toward various online teaching and assessments were evaluated using a five point 
Likert scale. Results: A total of 446 MBBS students responded to our survey. We found 1st year of MBBS curriculum 
(adjusted odds ratio [AOR] = 2.55, P < 0.05), teachers’ inability to explain theory concepts (AOR = 2.47, P < 0.01), teachers 
not keeping the class interactive (AOR = 1.81, P < 0.01), student unable to hear the teacher adequately (AOR  =  1.77, 
P < 0.01), student being inattentive in class (AOR = 2.06, P < 0.01), and non-availability of high speed internet connectivity 
(AOR = 1.85, P < 0.001) to be significantly associated with students not being overall satisfied with online teaching. 
Conclusion: Online platforms proved to be relevant for teaching theory but usefulness for clinical or practical education 
was not found to be adequate.
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INTRODUCTION

Online methods of teaching have unique challenges in 
developing countries like India.[1] E-learning methods were 
promoted earlier as well, however, widespread implementation 
never happened in India. As a result, online teaching was 
sparsely used in medical colleges in India.[2] With COVID-19 
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related lockdown, medical colleges had to use online teaching 
methods to continue medical education. Online learning is 
described as learning through various electronic devices 
(e.g., smartphones, computers, and tablets) with internet 
availability through synchronous or asynchronous mode.[3] 
Various online platforms such as Google Classroom, Zoom, 
and Microsoft Teams can be used.[4] This requires faculty 
development training in delivering the content through online 
mode and also sensitizing the students regarding the use of 
various platforms. However, this vital step was skipped as 
the lockdown happened suddenly and without any warning. 
The curriculum of medical schools is prepared with the aim 
of developing certain competencies and skills among the 
medical schools. However, the curriculum was not designed 
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for online medium. Moreover, it was not a temporary measure 
and online classes continued for the good part of the year 
2020. Therefore, this study aimed to evaluate the perceptions 
of students toward online teaching and assessment module 
implemented in a medical college of North India and factors 
which affected the overall satisfaction among medical 
students during COVID pandemic.

MATERIALS AND METHODS

Study Design and Sampling

A cross-sectional observational questionnaire based survey 
was conducted on 600 medical students in our medical 
college. In our medical college, 150 medical students are 
admitted every year and there are five batches of medical 
students at any given time. Among these five batches, four 
are undergraduates (first, second, final part 1 and final part 2 
MBBS) and one batch is of students undergoing internship. 
We decided to include the four batches of undergraduate 
medical students, as interns do not attend regular classroom 
teaching sessions. Various online teaching methods were put 
in place from April 2020. This survey was sent to the students 
in July 2020.

Teaching Methods during Lockdown

A regular curriculum in our medical college would include 
theory teaching in a classroom, practical demonstration in a 
laboratory and clinical bedside teaching in hospital. After the 
start of lockdown in March 2020, online teaching methods 
were implemented in our institution by April 2020. Various 
online platforms such as Zoom, Microsoft Teams, WhatsApp, 
and Google platforms were used for teaching theory lectures. 
Similarly, faculty imparted practical demonstrations and 
clinical classes on these platforms. Students’ assessments 
were also carried out through these platforms.

Study Questionnaire and Data Collection

A semi-structured survey questionnaire was prepared for 
collecting data. This questionnaire consisted of questions 
regarding baseline characteristics of the respondents (medical 
students). Students were asked about their acceptability of 
various teaching platforms using a score based on a five 
point Likert scale (1 = Strongly disagree, 2 = Disagree, 
3  =  Neutral, 4 = Agree, and 5 = Strongly agree). Further, 
the relevance of different aspects of teaching such as theory, 
practical and clinics and different evaluation methods was 
also assessed using a similar Likert scale. Synchronous 
teaching refers to all types of learning in which learner(s) 
and instructor(s) are in the same place (online platform), at 
the same time, for learning to take place and asynchronous 
teaching is temporally and geographically independent 
and defined as more individually based and self-paced as 
well as less instructor-dependent and relevance of both 

these methods was also assessed.[5] In addition, students’ 
perception toward various teacher and student related factors 
contributing to overall satisfaction with online teaching were 
evaluated. This study questionnaire was validated internally 
by the faculty of Medical Education Unit of our medical 
college, two of who are Foundation for Advancement of 
International Medical Education and Research fellows. 
After this, the study questionnaire was pretested on 20 
intern medical students. The necessary modifications were 
done to ensure ease of understanding and clarification of 
all questions. Reliability of study questionnaire was testing 
using Cronbach’s alpha, which was calculated at 0.92. The 
four batches of medical students were invited to participate 
in the study survey through a Google form link which was 
shared through official WhatsApp groups. The Google 
form was set to accept only one response from one Google 
account, thus limiting duplication of responses. The students 
were asked to respond by 1 week and two reminders were 
sent.

Statistical Analysis

Data were downloaded from Google form in the form of 
an excel sheet. The data were checked for incomplete data 
and inconsistencies. The sheet was imported in Statistical 
Package for the Social Sciences software for Macintosh 
(IBM, version 25). Descriptive analysis included frequency 
distribution of baseline characteristics of the medical students 
and their satisfaction levels. One question asked about the 
overall satisfaction with online teaching and score of 4 or 5 
on a five point Likert scale (described above) was considered 
as satisfied with online teaching. Univariate analysis of 
various factors associated with students not being overall 
satisfied with online teaching was performed. Variables with 
P < 0.25 were included in the multivariate model. Thus, a 
multivariate model was developed to identify significant 
factors associated with students not being overall satisfied 
with online teaching. P < 0.05 was considered as statistically 
significant.

Ethical Consideration

The study was conducted after approval from Institutional 
Ethics Committee (PIMS/IEC/20/21). Informed consent was 
taken at the start of the questionnaire. Data were deidentified, 
as names and roll numbers of the students were not collected. 
Only investigators had access to the collected data.

RESULTS

A total of 446 MBBS students responded out of 600 students 
(response rate = 74.3%). Of the study sample, final MBBS 
part 2 comprised the largest proportion (32.7%), followed 
by first MBBS students (30.3%), while females comprised 
62.1% of sample [Table 1]. Mobile screen was the most 
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common screen type used (87%) and 41.3% reported not 
being comfortable with information technology. On a Likert 
scale, platforms such as YouTube and Zoom had the highest 
acceptability, while Google groups and Google class room 
had the least acceptability among our students [Table 2]. 
Furthermore, students found theory lectures to be highly 
relevant for online teaching, while clinical postings were 
found to be least relevant [Table 3]. It was observed that 
only 34.5% and 21.6% of the students were satisfied with 

synchronous and asynchronous online classes, respectively 
[Table 4]. For synchronous online teaching, satisfaction 
levels were significantly higher among final MBBS part 2 
students as compared to second MBBS students (P < 0.05). 
However, satisfaction levels of second MBBS students 
were significantly higher for asynchronous online teaching 
(P < 0.05). Students perceived teachers’ ability to explain 
theory concepts (67.7%) and teachers’ ability to clear doubts 
(67.5%) to be the most important teacher related factors 
associated with increased overall satisfaction levels [Table 5]. 
Among the various student related factors, student getting 
a chance to clear doubts (63.2%) and remaining attentive 
throughout the class (51.8%) were the most important factors 
associated with increased overall satisfaction levels. Table 6 
describes the various factors which were significantly 
associated with students not being satisfied with online 
teaching. Multivariate regression analysis revealed the 
1st year of MBBS curriculum (adjusted odds ratio [AOR] = 
2.55, 95% confidence interval [CI] = 1.22–5.33, P < 0.05), 
teachers’ inability to explain theory concepts (AOR = 2.47, 
95% CI = 1.59 to 3.84, P < 0.01), teachers not keeping the 
class interactive (AOR = 1.81, 95% CI = 1.22–2.71, P < 0.01), 
student unable to hear the teacher adequately (AOR = 1.77, 
95% CI = 1.21–2.59, P < 0.01), student being inattentive in 
class (AOR = 2.06, 95% CI = 1.45–2.92, P < 0.01), and non-
availability of high speed internet connectivity (AOR = 1.85, 
95% CI = 1.33–2.57, P < 0.001) to be significantly associated 
with students not being overall satisfied with online teaching. 
Thematic analysis of qualitative data on advantages and 

Table 1: Baseline characteristics of the study participants
Baseline characteristics Frequency Percent
First MBBS 135 30.3
Second MBBS 64 14.3
Final part 1 101 22.6
Final part 2 146 32.7
Gender

Female 277 62.1
Male 169 37.9

Screen type
Laptop/PC 34 7.6
Mobile 388 87
Tablet 24 5.4

Difficulty in using IT preCovid
No 262 58.7
Yes 184 41.3
Total 446 100

Table 2: Students’ attitude toward different teaching platforms
Teaching platform Acceptability on Likert scale

Strongly agree Agree Neutral Disagree Strongly disagree
Whatsapp group 43 (9.6%) 93 (20.9%) 145 (32.5%) 96 (15.5%) 69 (15.5%)
Google groups 13 (2.9%) 60 (13.5%) 150 (33.6%) 105 (23.5%) 118 (26.5%)
Google class room 28 (6.3%) 65 (14.6%) 130 (29.1%) 115 (25.8%) 108 (24.2%)
YouTube 56 (12.6%) 164 (36.8%) 131 (29.4%) 55 (12.3%) 40 (9%)
Zoom 73 (16.3) 138 (30.9%) 148 (33.2%) 60 (13.5%) 27 (6.1%)
MS teams 28 (6.3%) 84 (18.8%) 159 (35.7%) 113 (25.3%) 62 (13.9%)

Table 3: Students’ attitude toward various components of inline teaching
Component of online teaching Relevance on Likert scale

Very relevant Relevant Not relevant No experience
Method of teaching

Theory lectures 144 (32.3%) 265 (59.4%) 34 (7.6%) 3 (0.7%)
Practical classes 42 (9.2%) 152 (34.1%) 245 (54.9%) 8 (1.8%)
Clinics 26 (5.8%) 143 (32.1%) 252 (56.5%) 25 (5.6%)

Student evaluation
Online assignments 108 (24.2%) 251 (56.3%) 79 (17.7%) 8 (1.8%)
Theory tests 82 (18.4%) 188 (42.2%) 167 (37.4%) 9 (2%)
Multiple Choice Questions 131 (29.4%) 215 (48.2%) 75 (16.8%) 25 (5.6%)
Theory viva 161 (36.1%) 230 (51.6%) 50 (11.2%) 5 (1.1%)
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Table 4: Students’ satisfaction toward synchronous and asynchronous online teaching
Type of 
Class

Satisfaction level
on Likert scale

Professional year Total P value*
First

MBBS
Second
MBBS

Final MBBS
part 1

Final MBBS
part 2

Synchronous
online class

Strongly disagree <0.05
n 5 8 10 7 30
% 3.70% 12.50% 9.90% 4.80% 6.70%

Disagree
n 29 23 29 22 103
% 21.50% 35.90% 28.70% 15.10% 23.10%

Neutral
n 52 22 31 54 159
% 38.50% 34.40% 30.70% 37.00% 35.70%

Agree
n 35 9 18 39 101
% 25.90% 14.10% 17.80% 26.70% 22.60%

Strongly agree
n 14 2 13 24 53
% 10.40% 3.10% 12.90% 16.40% 11.90%

Total
n 135 64 101 146 446
% 100.00% 100.00% 100.00% 100.00% 100.00%

Asynchronous
online class

Strongly disagree <0.05
n 42 8 21 19 90
% 31.10% 12.50% 20.80% 13.00% 20.20%

Disagree
n 41 14 35 40 130
% 30.40% 21.90% 34.70% 27.40% 29.10%

Neutral
n 32 19 25 54 130
% 23.70% 29.70% 24.80% 37.00% 29.10%

Agree
n 15 11 15 28 69
% 11.10% 17.20% 14.90% 19.20% 15.50%

Strongly agree
n 5 12 5 5 27
% 3.70% 18.80% 5.00% 3.40% 6.10%

Total
n 135 64 101 146 446
% 100.00% 100.00% 100.00% 100.00% 100.00%

*Analyzed using Chi-square test

disadvantages of synchronous and asynchronous teaching is 
given in Table 7.

DISCUSSION

Before COVID-19 pandemic, online teaching learning 
programs in medical education were advocated many 
times but received a lot of resistance from students and 
faculty.[2] As the use of online teaching became more of 

a necessity rather than a choice, we wanted to investigate 
the perceptions of the students toward the online teaching 
learning program implemented in our medical college. In 
this survey of 446 MBBS students, multivariate regression 
analysis revealed that curriculum of 1st year MBBS 
students, teachers in ability to explain theory concepts, 
non-interactive class, student unable to hear the teacher 
adequately, student being inattentive in class and non-
availability of high-speed internet connectivity to be 
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significantly associated with students not being overall 
satisfied with online teaching.

Our study had a response rate of 74.3%, which is better than 
the response rate reported by some other web-based surveys.[6] 
Final part 2 students responded the most (32.7%) followed by 
first prof students (30.3%) and then final part 1 (22.7%) and 
least by second prof students (14.3%). This variation in 
response rate by different professional medical students could 
be due to reasons not known to us. In addition, majority of 
the participants in our study agreed that YouTube (49.4%) 
and Zoom (47.2%) were better for online teaching than other 
platforms used. Similar to this finding, a study done on medical 
students across all years from UK-registered medical schools 
also found YouTube (video tutorials) to be most effective online 
teaching learning platform.[7] Platforms like YouTube provide 
an opportunity to pre-record and organize the lectures properly, 
which might be the reason behind its popularity. Comparable 
to our findings, other studies also reported Zoom as a preferred 
teaching learning platform by students and teachers.[8] Among 
various components of online teaching, students found theory 
teaching (91.7% rated ≥ 4) most relevant but, on the other hand, 
they did not find practical demonstration (43.3% rated ≥ 4) and 
clinical teaching as that relevant (37.9% rated ≥ 4). This is in 
accordance with other studies and them having no direct patient 
contact and not able to perform practical themselves might be 
the reason behind such observation. Further investigation is 
required to explore the reasons.[9,10] In addition, more studies 
are required to devise innovative online teaching methods for 
practical and clinical teaching and to test their effectiveness and 
acceptability among teachers and students.

Students in our sample found theory viva-voce to be much 
more relevant than theory tests and online assignments. We 
believe that although all tests were proctored, it was difficult 
for the faculty to ensure that no student cheated on the 
examination. It needs to be seen if a good proctoring software 
can help improve the relevance of such tests among students. 
Moreover, theory viva were conducted via synchronous 

online methods, which could have made them more relevant. 
It should be noted that satisfaction levels with synchronous 
and asynchronous teaching methods varied between the 
batches. Satisfaction levels for synchronous teaching were 
significantly higher among final MBBS part 2 students as 
compared to second MBBS students. However, satisfaction 
levels of second MBBS students were significantly higher 
for asynchronous online teaching. The reason for this finding 
could stem from the fact that students of final MBBS part 2 
need more interaction with teachers, as was available in 
synchronous methods. Students of final MBBS part 2 are 
taught clinical subjects requiring more patient contact, while 
second MBBS students have limited patient contact and are 
mainly taught pre-clinical subjects. In addition, there was 
an under-representation of the proportion of second MBBS 
students (14.3%) and over representation of Final part 2 
MBBS students (32.7%) in our sample. As compared to 
asynchronous teaching, synchronous methods for medical 
undergraduates have been found to be more relevant in 
some of the Indian medical schools, as was observed in 
our study.[11,12] Contrary to our observation, a meta-analysis 
done on open online courses and traditional courses in 
medical education concluded that there was no significant 
difference between students’ acceptability of synchronous 
and asynchronous methods of teaching.[13] On exploring 
the factors associated with students being not satisfied with 
online teaching, teachers’ inability to explain theory concepts, 
teachers not keeping the class interactive, not being able 
to hear the teacher adequately, student being inattentive in 
class, 1st year MBBS curriculum and non-availability of high 
speed internet connectivity were significantly associated 
with students being overall not satisfied with online teaching. 
Interaction in online learning has been emphasized in many 
studies as a keystone toward satisfaction with the teaching-
leaning programs.[14,15] In a survey done to determine 
the factors influencing medical students experience with 
e-learning, male gender, performance expectations and 
learning climate were found as the predictors of the perceived 
satisfaction of learners.[16] In contrast, gender was not found 

Table 5: Students’ perception toward various factors affecting their overall satisfaction with online teaching
Factors Strongly agree Agree Neutral Disagree Strongly disagree
Teacher factors

Teachers explain the concepts in theory class adequately 131 (29.4%) 171 (38.3%) 103 (23.1%) 34 (7.6%) 7 (1.6%)
Teacher explains the concepts in practical/clinical class 
adequately

84 (18.8%) 120 (26.9%) 145 (32.5%) 68 (15.2%) 29 (6.5%)

Teachers modulate their voice well during the class 90 (20.2%) 164 (36.8%) 125 (28%) 45 (10.1%) 22 (4.9%)
Teachers keep the class interactive 111 (24.9%) 143 (32.1%) 110 (24.7%) 51 (11.4%) 31 (7%)
Teachers clear my doubts adequately 155 (34.8%) 146 (32.7%) 102 (22.9%) 29 (6.5%) 14 (3.1%)

Student factors
I can hear the voice of the teachers adequately 77 (17.3%) 130 29.1%) 149 (33.4%) 62 (13.9%) 28 (6.3%)
I am attentive throughout the class 74 (16.6%) 157 (35.2%) 141 (31.6%) 55 (12.3%) 19 (4.3%)
I get ample chance to clear my doubts 119 (26.7%) 163 (36.5%) 99 (22.2%) 47 (10.5%) 18 (4%)
Availability of high speed internet connectivity 51 (11.4%) 128 (28.7%) 182 (40.8%) 61 (13.7%) 24 (5.4%)
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to be a significant factor affecting the satisfaction with online 
teaching learning in our study.

Thematic analysis revealed real-time experience, ability to 
clear doubts in real time, interactive classes, no pending 
work, more concentration and ability to finish syllabus in 
time as advantages and network issues, technological delays, 
stress of being attentive, pace of the lecture, and monotony 
of lectures emerged as major themes as disadvantages of 

synchronous teaching. Some other studies have also cited 
similar advantages and disadvantages of synchronous 
learning.[17-19] Similarly, we found comfort, time and pace 
flexible, no network issues, ability to revisit and archive 
and better for displaying videos as advantages and inability 
to clear doubts in real time, pending work, no real-time 
experience or interaction and easy to skip and ignore to be 
the important themes as disadvantages of asynchronous 
teaching. Other studies done in medical schools elsewhere 

Table 6: Univariate and multivariate regression analysis of various factors associated with students not being overall 
satisfied with online teaching

Variables Odds 
ratios

95% C.I. 
for OR

P 
value*

Variables Adjusted 
OR

95% C.I. 
for OR

P 
value

Lower Upper Lower Upper
MBBS MBBS

First MBBS 2.71 1.54 4.76 <0.01 First MBBS 2.55 1.22 5.33 <0.05
Second MBBS 3.05 1.52 5.95 <0.001 Second MBBS 0.87 0.35 2.14 0.76
Final part 1 3.33 1.84 6.02 <0.01 Final part 1 2.01 0.91 4.44 0.08

Gender Gender
Male 1.29 0.85 1.96 0.21 Male 1.15 0.64 2.05 0.63

Screen Screen
Laptop/PC 2.52 0.61 10.52 0.2 Laptop/PC 1.05 0.18 6.01 0.95
Mobile 3.24 0.95 11.09 0.06 Mobile 0.99 0.24 4.1 0.99

IT use IT use
Diff in using IT 
preCovid

1.86 1.23 2.81 <0.01 Diff in using IT 
preCovid

0.84 0.48 1.49 0.56

Teacher factors Teacher factors
Teachers cannot 
explain the concepts 
in theory class 
adequately

4.24 3.14 5.73 <0.01 Teachers cannot 
explain the concepts 
in theory class 
adequately

2.47 1.59 3.84 <0.01

Teacher cannot 
explain the concepts 
in practical/clinical 
class adequately

2.59 2.06 3.24 <0.01 Teacher cannot 
explain the concepts 
in practical/clinical 
class adequately

1.2 0.83 1.74 0.32

Teachers cannot 
modulate their voice 
well during the class

2.64 2.09 3.33 <0.05 Teachers cannot 
modulate their voice 
well during the class

0.59 0.38 0.92 <0.05

Teachers cannot keep 
the class interactive

3.01 2.38 3.81 <0.01 Teachers cannot keep 
the class interactive

1.81 1.22 2.71 <0.01

Teachers cannot clear 
the doubts adequately

2.71 2.13 3.41 <0.05 Teachers cannot clear 
the doubts adequately

0.71 0.44 1.12 0.14

Student factors Student factors
Cannot hear the 
voice of the teachers 
adequately

3.08 2.41 3.95 <0.01 Cannot hear the 
voice of the teachers 
adequately

1.77 1.21 2.59 <0.01

Inattentive throughout 
the class

3.21 2.47 4.17 <0.01 Inattentive 
throughout the class

2.06 1.45 2.92 <0.01

Does not get a chance 
to clear doubts

2.68 2.13 3.36 <0.01 Does not get a chance 
to clear doubts

0.98 0.65 1.49 0.94

Non-availability of 
internet connectivity

2.41 1.89 3.06 <0.01 Non-availability of 
internet connectivity

1.85 1.33 2.57 <0.001

OR: Odds ratio, C.I.: Confidence intervals, Variables with *P<0.25 were included in the multivariate model (Nagelkerke R Square=0.546, Hosmer and Lemeshow 
test for goodness of fit=Chi-square=4.57, P=0.802), P values in bold are statistically significant in multivariate model
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Table 7: Advantages and disadvantages of synchronous and asynchronous teaching: Thematic Analysis
Synchronous teaching Asynchronous teaching
Advantages Disadvantages Advantages Disadvantages
Real time experience Stressful Comfortable More pending work
Can clear doubts Network issue Time flexibility Doubts cannot be cleared
Interactive Technological delays No network problems No interaction
More concentration Monotonous Can be revisited No real time experience
No pending work Eye strain Better for displaying videos Lot of distractions
Syllabus covered on time Pace problem Can be archived Easy to skip and ignore

have also reported similar advantages and disadvantages of 
asynchronous teaching.[20,21]

Strengths and Limitations

There are a few limitations of this study. First, proper training 
and sensitization of the faculty and staff were not done at the 
time of implementation of online teaching methods. Hence, 
it is possible that all departments could not utilize the online 
platform uniformly. Second, it was a cross-sectional survey, 
so the perceptions of students could change as the faculty 
and students familiarize with the online platforms. Third, 
this was single center study, so the results of our study might 
not be generalizable to other geographical locations. Final, 
we did not assess the comfort level of our faculty in using 
online teaching methods. Despite these, ours is one of the 
only studies from North India which assessed the factors 
associated with low satisfaction levels with online teaching 
learning methods.

CONCLUSION

We found 1st year of MBBS curriculum, teachers’ inability 
to explain theory concepts, teachers not keeping the class 
interactive, student inability to hear the teacher adequately, 
student being inattentive in class and non-availability of high 
speed internet connectivity to be significantly associated with 
students not being overall satisfied with online teaching. Our 
findings may assist academic integration and curriculum 
committees plan, adapt, and change their teaching techniques. 
Moreover, the factors identified in this research may improve 
face-to-face learning in medical institutions. It is also advised 
to invest in and establish solid IT infrastructure in Indian 
medical institutes.
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