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ABSTRACT:

Objective: The main objective was to assess the perception regarding the effectiveness of online learning and factors that
affect the education of medical students.

Study design & setting: A cross-sectional study was conducted at Central Park Medical College, Lahore, Pakistan.

Methodology: 386 medical students from the first to final year of MBBS were included in the study by using a simple
random sampling technique. A self-designed questionnaire was used. Cronbach’s aphawas 0.72. Exploratory factor analysis
was used to observe the structure of items in the questionnaire. Responses were given in the form of frequency and
percentages. Data was analyzed using SPSS 26.

Results: The mean age of the participants was 22.29 + 1.92. More than half of the medical students who participated in
the study favoured online teaching as effective. A statistically significant association was found between the number of
hours daily spent on-screen use with self-directed learning and the number of hours spent on Internet Explorer with feelings
of confidence about e-learning.

Conclusion: The perception regarding the effectiveness of online learning was found to be moderately effective among
the majority of medical students.
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INTRODUCTION:

Since late 2019, the novel Coronavirus (SARS-CoV-2) has
drastically altered global dynamics, posing significant
challengesto nearly all aspects of life. The pandemic, which
manifested its devastating impact in early 2020, disrupted
physical socialization, affecting sectors such as business,
education, healthcare, and the general security of citizens.
! Multiple safety measures and potentially innovative
alternatives have been adopted to cope with the losses and
sustain essential operations. > Among the most affected
sectors, education underwent transformative changes,
particularly in medical teaching, where the abrupt and
extensive transition from face-to-face learning to e-learning
methodologies became essential to ensure academic
continuity.

To mitigate these disruptions, innovative strategies and
safety measures were adopted, with anotable transformation
seen in the educational sector. Medical education, in
particular, faced unprecedented challenges, prompting an
abrupt and extensive shift from conventional face-to-face
learning to e-learning methodol ogies to continue the academic
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curricula. * This shift, though necessary, demanded significant
adaptation by educators and learners. The educational
transformation was achieved through technological
modernization and digitalization.’

E-learning has emerged as a crucia alternative during the
pandemic, offering a solution to maintain educational
continuity while ensuring safety. It facilitates the efficient
dissemination of information to large audiences, leveraging
digital platforms to bridge gaps between learners and
institutions. * However, e-learning has inherent limitations,
particularly in its inability to replicate the practical and
interactive experiences central to medical education.
Evaluating student performance and ensuring hands-on
learning opportunities remain significant challenges. ¢ The
nature of online learning a so differed fundamentally from
traditional classroom settings. Online learning is more
student-centred, focusing on individual engagement and
self-directed efforts, whereas traditional classroom learning
emphasizes instructor-led teaching. ” The transition, while
accelerating technological adoption, highlighted the
importance of developing robust digita infrastructures within
academic frameworks. E-learning fostered flexibility and
allowed students to progress at their own pace. On the other
hand, it lacked the immediacy and direct communication
inherent to physical classrooms, often leaving students
feeling isolated.

In Pakistan, the adoption of e-learning faced resistance from
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both faculty and students, primarily due to infrastructural,
technological, and socio-cultural barriers. Educational
institutions, particularly in resource-constrained settings,
were hesitant to transition from their established traditional
approaches. Faculty members, while recognizing the potential
benefits of e-learning, expressed concern about the lack of
fair eval uation techniques and practice opportunities available
to students. & Students, on the other hand, acknowledged the
flexibility and accessibility of e-learning but highlighted
several issues, including unreliable internet connectivity,
high dependency on self-motivation, and a lack of direct
interaction with instructors and peers. ® These challenges
were further compounded by socioeconomic disparitiesin
access to technology, particularly in underprivileged areas
of Pakistan.

The pandemic al so highlighted the critical role of aconducive
learning environment in shaping educational outcomes. A
positive and supportive environment fosters student
engagement, enhances comprehension, and equips learners
to face future challenges with confidence. Conversely, a
negative or resource-deficient environment can impede
academic performance and demotivate students. ° Educational
institutions responded to these challenges by integrating
advanced technologies, adopting new digital platforms, and
providing faculty training to enhance the effectiveness of
online education. ** Many academic institutions that were
previously hesitant to advance their traditional pedagogical
approach were completely switched to online teaching and
learning during the pandemic. ** However, alot of ingtitutions
faced many difficultiesin theimplementation phase of online
learning, either in the form of accessihility, lack of prior
experience, internet connectivity issues, insufficient
infrastructure, or lack of computer availability by both
teachers and learners. 2

Globally, e-learning was embraced to ensure uninterrupted
education during the pandemic, but socioeconomic disparities
significantly influenced its effectiveness. Students of high
socioeconomic status faced fewer barriers as compared to
middle- or low-socioeconomic status countries ** due to
better access to resources, including high-speed internet,
advanced gadgets, and conducive learning spaces. In contrast,
learners from middle- and low-income countries experienced
greater challenges, such as financial constraints, lack of
technological access, and lessrobust internet infrastructure.
These disparities contributed to the resistance and hesitancy
among educators and learnersto fully adopt online learning
systems. Despite these obstacles, the pandemic underscored
the importance of integrating e-learning into traditional
education systems as a complementary approach. The
experience also paved the way for the development of hybrid
models, combining the strengths of both conventional and
online learning to address the limitations of each approach.
This blended approach holds particular promise for medical
education, where theoretical knowledge and practical skills

must be balanced. Hybrid models can harness the strengths
of both methods to address their respective limitations,
paving the way for amore resilient and adaptive educational
framework.

The challenges associated with e-learning also spurred
innovations in teaching methodol ogies, such as the use of
interactive online toals, virtual simulations, and multimedia
content to enhance student engagement. These methods
aimed to compensate for the lack of physical interaction and
practical training inherent in e-learning systems. Additionally,
efforts to provide equitable access to technology became a
priority, with some institutions offering subsidized devices
and internet packages to students in need. Despite these
initiatives, long-term solutions are necessary to ensure
sustainable and inclusive education.

The pandemic also spurred innovations in teaching
methodol ogies. Interactive online tools, virtual simulations,
and multimedia content were increasingly employed to
enhance student engagement and compensate for the lack
of physical interaction. These innovations not only enriched
the e-learning experience but also demonstrated the potential
of technology to transform education. For instance, virtual
reality (VR) and augmented reality (AR) technologies
enabled studentsto participate in smulated clinical scenarios,
bridging the gap between theoretical knowledge and practical
application. Similarly, collaborative tools such as discussion
forums and group projects foster peer interaction and
teamwork in virtual settings. In Pakistan, the pandemic acted
as acatalyst for abroader conversation about the future of
education. Policymakers and educators began exploring the
potential of blended learning models, which integrate the
personalized interaction of face-to-face instruction with the
scalability and flexibility of online platforms. These models
are particularly relevant in medical education, where practical
skills and theoretical knowledge must be balanced. By
combining the best aspects of both approaches, blended
learning has the potential to address the limitations of each
while preparing students for dynamic and technologically
advanced professional environments. These discussions
emphasized the need for astrategic vision to integrate digital
technologies into educational systems sustainably. The
experience of the pandemic highlighted the importance of
ingtitutional resilience, adaptability, and inclusivity in shaping
the future of education.

Additionally, the pandemic underscored the importance of
institutional support in facilitating the e-learning transition.
Thisincluded providing consistent technica support, fostering
a collaborative learning atmosphere, and addressing the
mental health challengesfaced by both students and educators.
Many learners reported increased stress and anxiety due to
isolation, lack of peer interaction, and uncertainty about
academic performance. The lack of physical cues and
immediate feedback in virtua classrooms added to their
stress, necessitating mental health support and capacity-
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building programs. To address these issues, educational
institutions implemented several supportive measures.
Workshops on digital pedagogy and mental health were
conducted to equip educators with the skills and resilience
needed to navigate the transition. For students, institutions
offered counselling services, peer support groups, and virtual
interactive sessions to mitigate feelings of isolation and
enhance engagement. These initiatives emphasi zed the need
for a holistic approach to education that considers both
academic and psychological well-being. In response, some
ingtitutions provided subsidized devicesand internet packages
to students in need, demonstrating the potential of targeted
interventionsto bridge digital divides. However, these efforts
remain insufficient in addressing the systemic barriers to
education in resource-constrained settings. Long-term
solutions, such asinvestments in digital infrastructure and
policies promoting universal access to technology, are
essential to ensure sustainable and inclusive education.
Similarly, educators faced the dual challenge of adapting to
new technology while maintaining the quality of education.
Workshops and mental health support services were critical
in mitigating these issues, emphasizing the need for holistic
approaches to education during crises.

This study intends to explore the perceptions of medical
students from diverse backgrounds and residential locations
regarding the effectiveness of online learning and the factors
influencing their educational experiences during the COVID-
19 pandemic at Central Park Medical College (CPMC),
Lahore. A questionnaire-based survey was employed to
capture insights into the challenges and opportunities
associated with educational transformations prompted by
the pandemic. The findings of this study will contribute to
a deeper understanding of how educational systems can
better adapt to crises and leverage e-learning to enhance
medical training. Furthermore, the study seeks to provide
evidence-based recommendations for improving e-learning
practices and integrating them effectively into traditional
educational frameworks, ensuring resilience in the face of
future disruptions. By investigating the experiences of
medical students during this unprecedented period, the study
aimsto shed light on the broader implications of e-learning
for educational equity, quality, and sustainability. It
emphasizes the need for a comprehensive approach to
education that balances technological innovation with human-
centred pedagogy, preparing students to navigate the
complexities of arapidly evolving professional landscape.

METHODOLOGY:

A cross-sectional study was conducted at a private medical
college from October 2021 to March 2022 to observe the
effectiveness of the online learning program. The data was
collected from 386 medical students enrolled before 2020.
The minimum sample size was calculated as 320 using the
WHO sample size calculator by taking a 5% margin of error
and 29.5% as the percentage of students who find online

programs effective in a study. ** The data was collected
using a simple random sampling technique. All students
from the first to the final year of MBBS were included in
the study. Only those who did not give consent were excluded.

For the data collection purpose, a self-designed questionnaire
was used. After obtaining informed consent, the data were
collected by using a questionnaire with two distinct sections.
The first section collects demographic and academic
information, including the academic year, age, gender,
internet availability, and use of the internet, time duration
for the screen, modes of assessing online education, and
various emotional or health issues as a consequence of e-
learning. The other section considered the main section of
the questionnaire, in which twelve statements were asked
about comfort, participation, effective communication, and
motivation during online lectures.

The questionnaire was pretested to ensure its reliability,
achieving an overall Cronbach’s alpha of 0.72. The initial
draft was based on twelve statements measured on a Likert
scale with responses ranging from “strongly disagree” to
“strongly agree.” The scores were calculated by coding
“strongly agree” equals 5 and “strongly disagree” equals 1.
Before proceeding with the final data collection, the first
section of the questionnaire was reviewed and expanded to
reflect students' attitudes and interestsin online learning.

SPSS version 26.0 was used for data analysis purposes. The
results are given in the form of frequencies and percentages.
Crosstabulations analyzed the relationship between the
number of hours spent each day on-screen activities and the
perception of onlinelearning. A chi-square test of association
was applied to assess the association. Exploratory Factor
Analysis (EFA) was performed to examine thefactor structure
of the questionnaire. Additionally, effectiveness scores were
categorized into four levels, ranging from least effective to
very effective. Graphical representation through line charts
for academic years and box plots for individual responses
was also given. The study protocol, including ethical
considerations, was approved by the institutional ethical
review board (CPMC/IRB-N0/1306), ensuring adherence
to research standards. Data confidentiality and participant
anonymity were maintained throughout the study.

RESULTS:

The data was collected from 386 students enrolled in a
private medical college, in Lahore, Pakistan. Data was
collected using a self-designed questionnaire to measure the
effectiveness of online learning. The mean age of the
participants was 22.29 + 1.92. Approximately 50% of the
students on average explore the internet or use the screen
for 1-5 hoursaday (Table: 1). The most common mode was
mobile phone among students. More than half of students
said that using screens and exploring the internet for long
hoursis harmful to their health. Most of the students favored
that method of |earning become more self-directed. Learning
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method to become more self-directed was significantly
associated with number of daily hours screen used (Table
2). Comparatively more students were not confident in
applying skillsthey learned online in hospitals. Exploratory
factor analysis (EFA) was used to see the factor structure
of the designed statements. Significance of KMO and
Bartlett’s test of sphericity allowed for factor analysis.
Principal Component Analysis (PCA) was used with varimax
rotation. The threshold for Eigenvalues was set at 1.0. EFA
extracted four factors with reasonable explained variance.
The extracted factors were named as comfortable effective
learning, environment, motivation, and teaching methodol ogy.
More than half of the medical students who participated in
the study favored that online teaching was effective
considering environment, communication, and teaching
methodology are building concepts (Table 3). Scores were
calculated for each participant that ranged from strongly

Table 1: Frequency Distribution of Gender and Factors related to
the use of the Internet

Variables Categories n | Percentage
Male 194 50.3%
Gender
Female 192 49.7%
Availability of No 28 7.2%
Internet Yes 358 92.8%
L aptop 132 34.2%
Mode Mobile Phone| 233 60.4%
Desktop 21 5.4%
<1 hour 92 23.8%
Estimated hoursfor| 1-5 hours 191 49.5%
screen use 6-10 hours 86 22.3%
> 10 hours 17 4.4%
< 1 hour 53 13.7%
Estimated hours  [T5hours | 205| 53.1%
for exploring
internet 6-10 hours 90 23.3%
>10hours 38 9.9%
Total 386 100%

disagree (=1) to strongly agree (=5). The code was reversed
for negative statements. The actual score was obtained by
adding the codes for the particular response. The scoring
system was used to assess the effectiveness of onlinelearning
through items. More than one-third of the students favored
that online learning was moderately effective (Table: 4).
Nearly one-fourth of the students said it was |east effective.
About 62.7% of the students said that online learning is
mild/ moderately effective. Most of the students in final
year find online learning moderately effective. Comparetively
more students from third-year MBBS said that onlinelearning
is least effective among all years (Figure 2). A small
proportion of advanced-level students favoured that online
learning is very effective. Most of the students agreed with
the effectiveness of online learning.

DISCUSSION:

During this pandemic of COVID-19, e-learning and its
effectiveness for possible integration into the education
system as areliable learning method are raising challenges
and opportunities. One of the main advantages of e-learning
observed among respondents of our survey was the ease of
access to education from the comfort of their homes. This
flexibility has been a game-changer for many, enabling
uninterrupted learning despite global disruptions. The

Figure 1: Exploratory Factor Analysis of Online Effectiveness

Q 1: Comfortable in communicating electronically l 0.497

Comfortable
Environment
% variance= 12.205
Eigen= 1456

Q2 I elt connected with others during the lectures | 0.770
given online

Q3 Twas encouraged to engage in the leaming | 0.775
activities while online learning

0635 I Q 4: Online communication is excellent medium

05690 [ Q5: Online lectures are effective than traditional
class room lectures

Motivation
9% variance= 10.875
Eigen= 1.305

& hands and ask
ne lecture

Q6 You have liberty t

0.854
questions during

Effective

s sutable for 1
in oniine lectures |

0.493 [Q7: Home Learnin,
% variance= 31.822

Q8 There was inconsistant/ poor contact with | 0.853
teacher in online learning

Teaching

Methodology

% variance= 8.144
Eigen=0.977

0434 | Q9: Gained experience of leaming in new

Q10 Teachers able to build concepts through F 586,

0.715 [Q 11 Online learning has been so successful and |
have enjoyed the online course

0.670 [Q12: Did you teacher build your concept adequately|
in online lectures?

Table 2: Crosstab of the estimated number of hours spent each day on-screen use and exploring the internet
with perception about online learning

Less More Less More
Factor Category | than | 1-5|6-10( than | p-value | than | 1-5 |6-10 | than | p-value| Total
1 10 1 10
Yes 36 |110| 56 18 51 | 118 | 44 07 220
Self-directed | NO 08 |32]|16]| o7 | 022 |09 [29]| 22| 03 | 002 | 63
Maybe | 09 | 63 | 18 13 32 | 4| 20 07 103
Yes 21 | 68| 29 | 15 25 |69 |34 | 05 133
Feel confident | No 20 | 89 | 28 | 19 0.05 38 |76 | 34 08 057 156
Maybe | 12 [ 48 | 33 | 04 29 | 46 | 18 04 97
Yes 26 |122 | 56 18 53 | 111 | 47 11 222
Effect to health | No 16 | 42 | 15 12 0.38 19 |42 | 20 04 0.97 85
May be 11 | 41 | 19 08 20 | 38 | 19 02 79
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Table 3: Frequency and Percentages of the responses for scaled items

Statement Strongly Disagree | Disagree | Neutral | Agree | Strongly Agree
| am comfortable in communicating electronically. 56 38 74 93 125
(14.5%) (9.8%) | (19.2%) | (24.1%) (32.4%)
In general, | felt connected with others during the 37 28 56 191 74
lectures given online. (9.6%) (7.3%) | (14.5%) | (49.5%) (19.2%)
| felt | was encouraged to engage in the learning 50 39 59 172 66
activities while online learning. (13.0%) (10.1%) | (15.3%) | (44.6%) (17.1%)
Online communication is an excellent medium for 68 38 66 140 74
learning. (17.6%) (9.8%) | (17.1%) | (36.3%) (19.2%)
Online lectures are effective than traditional/ live class 69 51 59 115 92
room lectures. (17.9%) (13.2%) | (15.3%) | (29.8%) (23.8%)
Were you given the liberty to raise hands and ask 43 58 62 124 99
questions to clear your doubts during online lecture? (11.1%) (15.0%) | (16.1%) | (32.1%) (25.6%)
Home environment is suitable for participating online 59 43 78 100 106
lectures. (15.3%) (11.1%) | (20.2%) | (25.9%) (27.5%)
There was inconsistent/ poor contact and 43 36 66 114 127
communication with teachers. (11.1%) (9.3%) | (17.1%) | (29.5%) (32.9%)
Gained experience of learning in anew online 58 71 96 72 89
environment. (15.0%) (18.4%) | (24.9%) | (18.7%) (23.1%)
| feel that face-to-face contact with teacher is necessary 46 31 67 134 108
to learn. (11.9%) (8.0%) | (17.4%) | (34.7%) (28.0%)
Overall, online learning has been successful and | 78 60 86 78 84
have enjoyed the online course. (20.2%) (15.5%) | (22.3%) | (20.2%) (21.8%)
Did your teachers able to build your concepts 46 96 84 86 74
adequately through online lectures? (11.9%) (24.9%) | (21.8%) | (22.3%) (19.2%)

Figure 2: Effectiveness of Online Learning across Various Years

of MBBS

60.00%
50.00%
40.00% -

a
30.00% - < //\ Ny
20.00% %
10.00% S
0.00%

majority of students accessed online lectures via mobile
phones, which have proved to be the most preferred and
convenient means of communication in comparison to
laptops and desktops, as observed in other studies conducted
in India, China, and other countries aswell,™® perhaps owing
to the general prevalence of usage of phones among the
average age group of 23 years taken into consideration in
these studies.

Surprisingly, students demonstrated confidence in their
ability to effectively apply the obtained clinical knowledge
through online platforms in their practice as well. This
positive outlook existed despite acknowledging the
shortcomings and challenges posed by the new system vis-

L . Mod vV . . . .
Effective Mild Effectve Effective a-vis satisfactory student-teacher interaction, * personal
— 2ndyear — 3rdyear 4th year 5th year engagement, conceptual certitude, and fair assessment
techniques. ** This finding was inconsistent with studies
Table 4: Scores of Effectiveness of online learning
Effectiveness Least Effective | Mild Effective | Moder ate Effective | Very Effective | Total
(12-28) (29-36) (37-44) (45-60)
No. of students fall 101 102 140 43 386
(26.2%) (26.4%) (36.3%) (11.1%)
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conducted in medical schoolsin Jordan, Poland, and other
countries, '® where students expressed grave concerns
regarding the lack of hands-on interaction with patients,
which they deemed crucial for their professional training.
This discrepancy highlights the diverse perceptions and
adaptations of e-learning across different educational and
cultural contexts.

Another critical aspect of e-learning isinternet accessibility.
In our study, internet service was accessible to 92.75% of
students, which proves the general implementation of e-
learning is plausible, considering it could be a major
inconvenience encountered in different geographical aress,
especially in developing countries like Pakistan and their
rural areas. *° Limited internet connectivity in such areas
can hinder the equitable implementation of online education
and must be addressed to ensure inclusivity.

We observed a statistically significant trend in students’
inclination towards self-directed learning % and its positive
relation to their tendency of increased duration of exposure
to phone screens and internet surfing *° for educational
purposes, averaging to about 1-5 hours daily in these
activities. The majority of students, as also observed in a
study done in India, albeit at the cost of adverse health
effects* including eye strain, reported findings of increased
motivational challenges and psychological fatigue. %

Recent findings by Peine et al. found that self-directed e-
learning can outperform traditional face-to-facelearning in
some contexts. # This is probably a major contributory
factor to students' self-confidence ° and the growing
acceptance of e-learning. * However, the success of e-
learning is not solely attributed to technology but also to
the adaptability of students and educators, along with the
integration of innovative pedagogica methods. Nevertheless,
these developments should not obscure the inherent
limitations of e-learning. Despite its advantages, e-learning
cannot replicate the tangible experiences and interpersonal
connections of the classroom, hands-on training, and clinical
learning environments.

The study also highlighted the necessity for comparative
studiesto eval uate the outcomes and performances of students
trained through online education versus those trained through
traditional methods.  Such studies could provide valuable
insights into the effectiveness of e-learning and guide its
strategic integration into educational systems. While e-
learning offers several benefits, including flexibility and
accessihility, its absolute effectiveness remains debatable.
Practical considerations, such as the need for hands-on
training, suggest that e-learning should be viewed as a
complementary rather than a replacement method for
classroom learning, and claims of its absol ute effectiveness
could be misleading. %

To ensure the sustainable integration of e-learning, it is
crucial to address the identified challenges. These include

enhancing interactive components, providing equitable
access to digital resources, and developing hybrid models
that combine the strengths of both online and traditional
learning. By doing so, education systems can harness the
potential of e-learning while preserving the irreplaceable
value of face-to-face interactions and experiential learning.

In conclusion, e-learning has proven to be a viable and
innovative approach to education during the COVID-19
pandemic, particularly for its accessibility and adaptability.
However, its limitations must be carefully considered, and
efforts should be made to create a balanced and inclusive
educational framework. Future research should focus on
long-term implications, comparative effectiveness, academic
outcomes, and professional competence gained through e-
learning versus traditional methods. Such insights could
guide the strategic integration of e-learning into educational
systems. Additionally, fostering a supportive learning
environment and addressing mental health concerns remain
paramount for the success of e-learning.

CONCLUSION:

The perception of e-learning’s effectiveness was moderately
positive among most medical students. While most students
found the system accessible and adaptable, certain groups,
such as 3rd-year MBBS students, reported comparatively
lower satisfaction. Mobile phones emerged as the primary
tool for e-learning, demonstrating their utility and
convenience. The findings underscore the need to refine e-
learning systems, ensuring they complement traditional
teaching while addressing existing challenges.
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