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ABSTRACT:
Objectives: To evaluate the IT aptitude of medical and dental students. The secondary objectives were to identify IT related
issues faced by students during e-learning sessions,to asssess the perception of e-learning among students and to assess
the perception of different e-media among students.
Study design and Setting: A cross-sectional study was conducted among randomly selected MBBS and BDS students
of various private Medical and Dental Colleges of Karachi, affiliated with the same University.
Methodology: The sample size was calculated to be 442. Students from the first year to the final year were approached
to fill the online pre-tested questionnaire. The data collected was analyzed using SPSS, Version 21. Confidentiality and
privacy of the data were maintained. Ethical approval was taken from the relevant boards.
Results: Out of 446 participants, 57.62% were from MBBS and 42.3% were from BDS. 96.41% of students were taking
their online classes from their home. Most of the students (56.7%) preferred mobile phones for these sessions and used
broadband or local area network internet connections (55.59%).
Conclusion: Uninterrupted network connectivity is crucial for the effective implementation of a Virtual Education Program.
The Medical and Dental Colleges of a developing country like Pakistan, have a long way to go but with the development
of a technologically sound infrastructure, e-learning can prove to be successful in the future
Keywords: COVID-19, e-learning, Distance learning, Online learning, Medical and Dental students, Social distancing,
Teaching modalities, Virtual learning environment

globe to encourage “Work From Home” and “Social
Distancing”.1 This situation has affected the education system
worldwide leading to the closure of schools, colleges, and
universities alike.2 Most of the teaching institutes decided
to use distance learning, online programs to continue and
complete the planned curriculum.3,4 Although in the last
decade or so, there had been many suggestions but no
successful inculcation of e-learning in the Medical and
Dental institutes of Karachi, and with the current lockdown,
many of these institutes has been done. With no choice but
to resort to e-learning with very little guidance to refer to.5

E-learning methods provide a medium for the transmission
of information and skills using electronic applications.6

Various online learning tools and applications have been
explored for their effectiveness in teaching and learning.7,8

Studies have proved that along with the presence of tools
and applications, technological accessibility and a good
internet connection are essential in making online learning
a success.7,9.

The switch from Traditional Learning Environment to Virtual
Learning Environment (VLE) is not an easy one. It requires
not only the latest gadgets and devices, proper internet
connection, and recording facilities but also techno-savvy
faculty and students and infrastructure to facilitate online
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INTRODUCTION:
The COVID-19 pandemic has sneaked up on the world
forcing many nations to enforce a complete lockdown. The
public health workforce has urged governments around the
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application is being used for student’s online sessions whereas
22.2 % of the students attended recorded lectures either
through college portals or direct through YouTube recordings
.for e-learning session. Many students preferred smartphones
(56.7%)  for their online learning sessions whereas 21.5%
students use laptops and 12.5% use both laptops and
smartphones for their sessions. Around 46% of students
faced internet disruption multiple times a day which affects
their learning process. However, 42% of students faced
internet disruption one to two times a day or in a week. A
few students around 12% said that they never had internet
disruption. The internet disruption was found to be more
evident with a signal-based internet connection (44.6%)
while the most consistent one was Optical fiber which was
least disrupted (4%) but was used by the least amount of
students. Where significant value á =0.05 and grouping
variable: Discipline scale
From this data, it can be concluded that teaching using
images was more beneficial for learning in the MBBS than
it was in BDS. It was proven through the Mann-Whitney U
test where the result was statistically significantly higher in
MBBS (U = 20817, p = .007). A Kruskal-Wallis H test
showed that there was a statistically significant difference
in improvement in learning through e-learning among the
different academic years of BDS, (Chi-square = 12.697, p
= 0.005), with a mean rank in improvement in learning
through e-learning of 91.78 for the First Year, 114.00 for
Second Year, 100.20 for Third Year and 70.21 for fourth
Year BDS. A Kruskal-Wallis H test showed that there was
a statistically significant difference in improvement in
learning through e-learning among the different academic
years of MBBS, (Chi-square =14.565, p = 0.006), with a
mean rank in improvement in learning through e-learning
of 213.96 for First Year, 230.10 for Second Year, 262.04 for
Third Year and 190.98 for fourth Year and 170.65 for final
year.
As for the benefit of these sessions, the majority (53.3%)
of students agreed that these online classes have proved
beneficial during the COVID-19 lockdown.
DISCUSSION:
Pakistan with its first reported case of COVID 19 on 24th
February 2020, was quick to close down its educational
institutes on 27th February, 2020.11The lockdown was further
imposed in phases by March.11 It allowed students to move
back to their homes promptly, owing to the 96.41% of
students attending online lectures from home. A similar
condition happened in neighboring countries where
educational institutions were closed first and later on
lockdown was imposed in the country.10 The situation is
quite the opposite for other countries where sudden
lockdowns were imposed.4,12

By mid-March, most of the Universities including medical
institutions and their affiliated colleges adopted Virtual

teaching and learning.4

Medical and Dental Colleges’ administrators and teachers
are taking appropriate measures to conduct effective e-
learning via e-lectures, e-tutorials, case-based e-learning,
etc. so that continuous education can be provided without
getting much affected during the quarantine period.7,8,10

Therefore, the objectives of our study were to evaluate the
IT aptitude of medical and dental students. The secondary
objectives were to identify IT related issues faced by students
during e-learning sessions,to asssess the perception of e-
learning among students and to assess the perception of
different e-media among students.
METHODOLOGY:
A cross-sectional study was conducted among randomly
selected MBBS and BDS students of various private Medical
and Dental Colleges of Karachi, affiliated with the same
University.
The face and content validity of the questionnaire was
established through expert opinions of Medical Educationists
and pilot testing which was done to pre-test the questionnaire
among the sample of 40 students and they were not included
in the main study. Necessary changes were made in the
questionnaire. Cronbach’s alpha (0.8) was used to measure
internal consistency.
The sample size was calculated to be 442 (using
Calculator.net) with a 95% confidence interval and a 5%
error margin. All the registered students from the first year
to the final year were approached to fill the online pre-tested
questionnaire. Students who consented to participate, their
responses were collected. Confidentiality and privacy of the
data were maintained. Ethical approval was taken from the
relevant boards. Medical & Dental students taking online
sessions during COVID-19 lockdown were included in the
study. Students who did not agree to participate were
excluded. The data collected was entered and analyzed using
the statistical package SPSS, Version 21. Since the data was
collected through convenient sampling and normality was
not known, the non-parametric tests (Mann-Whitney U and
Kruskal Wallis test) were applied for the analysis.
RESULTS:
The survey was conducted among 446 students of all years
of MBBS & BDS, in different Medical and Dental colleges
affiliated with the same University thus following the same
curriculum. In this survey 57.62% MBBS and 42.38%, BDS
students participated. The age of the students ranged from
17-28 years with a mean age of 20.29+1.6. Out of these
participants, 64.35% were females and 35.65% were males.
During COVID-19 enforced online learning sessions 96.41%
of students were taking their classes from their home whereas
3.59% of students were attending their classes either from
the hostel or from some relative’s house.
In most of the institutes (74.7%) Zoom video conferencing
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Mobile phones were the device of choice among our students
(56.7%) which was comparable to the study conducted in
Turkey (2016) where 95.5% of students preferred
smartphones.17 This preference of smartphones over
desktops/laptops was due to its flexibility of use anywhere
and anytime as well as it being a cheaper gadget as compared
to Desktop/laptop which was proven in a study done in
Pakistan.18

The success of e-learning adoption is also highly dependent
on technological accessibility and good internet
connection(Saudi and others). Previous studies have reported
that connectivity issues limited the use of e-learning.19,20

There are various forms of internet connections available
in Karachi: broadband, Local Area Network, 3G or 4G
mobile connection, and Optical fiber network. The data
showed 55.59% of our students used broadband and Local
Area Network and 31.8 % used 3G or 4G mobile connection.
Signal-based internet connection (3G/4G) was linked more
with connectivity problems (44.6%) as compared to Optical
fiber network (4%), which was used by only 12% of our
students. Most of the students (46%) faced multiple
disruptions per day while few students (24.9%) faced fewer
disruptions in connectivity per day.
The skills enhancement and development program for
educators and learners to use technology in education is an
important factor for the success of e-learning as discussed
in other studies.7,9,24,25

Students in this study reported a greater perceived level for
computer skills and learning management systems similar
to a study conducted in Saudi Arabia.26.

This study shows that using more images for e-lectures helps
students for better understanding of lectures as some articles
also considered the images to be one of the important media
which can enhance the retention of information and its
retrieval. Hence it should be used accordingly to create
interest. These images can be accompanied by scarce bulleted
text.27

E-learning has a well-established role in medical education
and it is effective in enhancing learning and is well accepted
by students.28 Table 2  and 3 of the results of the survey also
show the significant improvement in learning through e-
learning among the different academic years of medical and
dental students.
According to our survey, 53.3% of students agreed that
online sessions proved beneficial during COVID-19
lockdown. The studies that were done in 2016 and 2019 in
Pakistan also showed a willingness to adopt online learning
among students.21,22The inculcation of e-learning is dependent
upon a proper technical infrastructure with the availability
of high-speed, uninterrupted internet connection to the
students as well as appropriate use of different e-learning
media to deliver information. 23

Figure 1: Shows the internet connection preferred by students
during E-learning session
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Table 1: Comparison between different e-learning media used
for MBBS and BDS students

Live
discussion
/ tutorial

21627
0.256

Live
lectures
22013.5
0.407

Recorded
lectures
22263.5
0.121

Demonstration
videos

23529.50
0.557

Use of images
in lectures

20817.5
0.007

Table 2: e-learning among the different academic years of BDS

Chi-square
df
Asymp. Sig.

e-learning improved my learning
12.69
3
0.005

Grouping Variable: New Acad Year

Kruskal Wallis Test

Chi-square
df
Asymp. Sig.

e-learning improved my learning
14.56
4
0.006

Grouping Variable: New Acad Year

Kruskal Wallis Test

Table 3: e-learning among the different academic years of MBBS

Learning Environment (VLE). VLE learning can be either
commercial or open-source.13VLE includes Asynchronous,
Synchronous, and blend of both. A lot of institutions went
out for Synchronous e-learning via open sources due to their
financial constraints.3,14Multiple applications were used for
this purpose such as Google Classroom, TEAMS, Google
Hangouts, and Zoom video conferencing service.15,16Zoom
was the most commonly used one in medical institutions as
was evident in our study where 74.6% were attending a
blend of synchronous and asynchronous learning through
live Zoom Session as well as their recordings. The remaining
22.2 % of the students are attending asynchronous eLearning
via recorded lectures either through college portals or directly
by YouTube recordings.
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of computer and internet among medical faculties’ students
at the University of Jordan. J Eng App. 2016;9(05):147.

20. Akram W, Adeel S, Tabassum M, Jiang Y, Chandio A, Yasmin
I. Scenario Analysis and Proposed Plan for Pakistani
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Model. Cambridge Open Engage. 2020. Advanced online
publication. Doi: 10.13140/RG.2.2.27794.61127.
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dental students towards e-Learning in Lahore Medical and
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The limitations of this study were that the government
institutes were not included and since it was online survey
participation by all students could not be ensured. The
technological capabilities of the students were not taken
into consideration and the reason for the preference for using
mobile phones was not explored.Further studies on
comparison among different undergraduate years regarding
willingness to adopt online learning are required.
CONCLUSION:
Students found the online sessions useful during the
COVID19 lockdown. Uninterrupted network connectivity
is crucial for the effective implementation of a Virtual
Education Program. The Medical and Dental Colleges of a
developing country like Pakistan has a long way to go but
with the development of a technologically sound
infrastructure, e-learning can prove to be successful in the
future. Using different e-learning media improves
understanding of a topic. The training of students in regards
to Information and Communication Technology (ICT)plays
an important role in the success of online teaching.
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