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ABSTRACT

BACKGROUND: The purpose of the study was to assess electronic learning (E-learning) effectiveness in understanding
theoretical and clinical concepts in ophthalmology among undergraduate medical students during the COVID-19
pandemic.

MATERIAL AND METHODS: Third-year medical students in the ophthalmology term were enrolled after obtaining
informed consent. Online classes were conducted from April 2020 after the commencement of lockdown. An online
survey in the form of a questionnaire was issued to the students to evaluate the effectiveness of E-learning — 136
students participated in the survey. Students” perception of access to information technology (IT), internet connec-
tivity, feedback on online learning of clinical skills, and theoretical concepts were evaluated. Students answered the
questionnaire based on the Likert scale. The effectiveness of online teaching was assessed by student’s performance
in the online examination.

RESULTS: The percentage of students who had access to a computer was 72.2%. Regarding understanding theory,
54.8% of students felt E-learning was effective, while 25.25% thought it was beneficial for clinics. The use of Power-
Point was considered valuable among 47.5% of students, and videos and images were helpful to understand concepts
better. The barriers to E-learning were: lack of face-to-face interaction with teachers, peers (57%), connectivity
(53.3%), and hardware and software issues (45.2%). The 50.8% of students assessed online teaching as a method
comparable to traditional teaching.

CONCLUSION: E-learning was found to be an effective alternative mode of learning concepts in ophthalmology. In
the current setting of the COVID-19 pandemic, with the need to maintain social distancing, this mode of learning
is very useful.
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INTRODUCTION ently being used widely in all fields of education
E-learning — learning facilitated and supported and being utilized extensively in medical education.
through the application of technology — is pres- E-learning has been a medium of instruction in
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many areas of education, including medical educa-
tion, for many years. However, E-learning in medi-
cal education is still in its infancy [1].

E-learning involves technology and simulation,
innovations that have brought a revolution in learn-
ing. Medical education also needs to imbibe this
form of learning [2].

The United Nations (UN) and World Health
Organisation(WHO) have acknowledged E-learn-
ing as a valuable tool in addressing educational
needs in healthcare workers, especially in develop-
ing countries [3].

Medical education has many long-established
pedagogical approaches to learning, including
face-to-face lectures in classrooms — via a teach-
er-centered model.

Over the last few decades, there has been a shift
in medical education practice from traditional forms
of teaching to other media that employ online, dis-
tance, or electronic learning.

However, due to the sudden pandemic of COV-
ID-19, the whole world came to a standstill due
to the strict lockdown rules implemented by the
government and the suspension of regular classes
— theory and clinical for undergraduate students.

Hence E-learning by online classes helped the
students to listen to their teachers and have regular
classes online without disturbing their syllabus and
timetable for the academic year.

The model is a suitable alternative as keeping
colleges open poses a safety risk for students[4].

However, the transition from traditional to on-
line learning is not without challenges.

This study aims to introduce the concept of
E-learning and discuss its need and scope in medi-
cal education during the COVID-19 pandemic to
maintain social distancing and at the same time to
avoid disruption of the regular schedule of teaching
for the academic year among undergraduate medi-
cal students.

MATERIAL AND METHODS

A prospective cross-sectional observational study
was conducted between April 2020 and October
2020 at a medical college in south India. The study
followed the tenets of the Declaration of Helsinki.
All undergraduate course students in the ophthal-
mology term were included in the study after ob-
taining consent from the students.

Undergraduate students in the Ophthalmology
term had online teaching from 1st April 2020,

after the commencement of lockdown due to the
COVID-19 pandemic. According to their regular
schedule, online theory classes consisted of train-
ing the students in various topics in ophthalmol-
ogy by teachers using PowerPoint presentations
and various audio-visual aids to help students
understand concepts via the Microsoft Teams ap-
plication.

Clinical classes comprised of training the stu-
dents in history taking, physical examination, and
basic clinical procedures with the help of synchro-
nous mode of online learning. Students had the
access to online clinical skills videos, descriptive text
with images, patient cases, and moderated discus-
sion forums.

A total of 136 undergraduate students at the
medical school participated in the survey. Consent
was obtained from all the students. The survey fo-
cused on five major areas:

1. Perceived level of IT usage, accessibility, availa-
bility, connectivity.

2. Attitudes towards E-learning-understanding
complex topics in the theory and clinical skills.

3. Usefulness of different media in E-learning,.

4. Online assessment results.

5. Barriers to the development and implementa-
tion of effective online learning.

A questionnaire was sent to all 150 students, and
the response was obtained.

The content validity of the questionnaire was
evaluated by Ophthalmology experts, software
specialists, and members of the Medical Educa-
tion Unit.

The questionnaire was also evaluated through
a pilot study carried out for ten students. A Cron-
bach alpha value was estimated to find out the reli-
ability of the questionnaire (0.8).

The effectiveness of online teaching was also as-
sessed by students’ responses to the questionnaire
and their performance in the online assessment con-
ducted at the end of the term. The assessment in-
cluded a theory question paper and multiple-choice
questions, and clinical case scenarios.

All the categorical variables were represented
as percentages. Numerical variables such as age
and questionnaire total score(Likerts scale) were
expressed in descriptive statistics such as mean and
percentages. The analysis was carried out accord-
ing to different components and associations and
was tested for statistical significance by chi-square.
All the data were analysed by SPSS software ver-
sion 20.
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RESULTS

Among the 150 questionnaires sent, 136 respons-
es were obtained, with a response rate of 90.67%.
The average age of the respondents was 20 years. The
respondents were those studying in the 3rd year of
the undergraduate medical course.

Access to IT and internet connectivity

A large percentage of students had access to
a computer (72.7%), but a significant rate (54%)
preferred using a smartphone for online learning
activities. Many students either agreed or strongly
agreed to have confidence in the use of the Micro-
soft Teams application for online learning(61.9%),
as shown in Table 1.

Experiences and feedback on online learning
of clinical skills

Students’ responses to learning clinical skills via
online teaching methods have been summarised
in Table 2 and Figure 1. When asked about learn-
ing the concepts of history taking and confidence
in taking a history, 32.5 % disagreed or strongly
disagreed, while 26.5% agreed or strongly agreed.

However, when asked about more complex clinical

able A e 0 and ernet co

Computer access [YES] 12.1%
Type of computer

Desktop 3.6%
Laptop 39.6%
Mobile 54%
Type of internet

Wifi- 46%
Modem 4.3%
Mobile hotspot 46.8%

skills learning, students felt that their understanding
of the concept and hence confidence in doing the
task independently was inadequate.

Experiences and feedback on online learning
of theoretical concepts
Across the various topics, it was found that most
students(54.8%) agreed or strongly agreed to un-
derstand the concepts taught through the online
mode of teaching.

Student’s perception of various modes
of conduct of online classes for theory
and clinics
Most students agreed or strongly agreed that
the use of a PowerPoint presentation helped them
understand concepts in theory (47.5%). In con-
trast, most students disagreed or strongly disagreed
that PowerPoint presentations (ppt) helped them
understand the clinical aspects of ophthalmology
(48.9%).
But, pictures and videos were perceived as help-
ful in learning the clinical aspects (54.8%) and the-

 Strongly
disagree (%)

= Disagree (%)
Neutral (%)
= Agree (%)

« Strongly
agree (%)

History Visual Refraction Torch  Slitlamp  Visual
taking acuity light examination fields
exam and fundus
examination

FIGURE 1. Experiences and feedback on online learning of
clinical skills

Table 2. Experiences and feedback on online learning of clinical skills

Strongl(yo;l)lsagree Disagree (%) Neutral (%) Agree (%) Strongly agree (%)
0

History taking 13.6 18.9 40.9 18.9 7.6

Visual acuity 12.9 25.8 32.6 22 6.8
Refraction 15.9 24.2 37.9 15.9 6.1
Torchlight exam 16.7 16.7 40.9 19.7 6.1
SlELIUE ST 16.7 28.8 3.1 15.9 45

and fundus examination

Visual fields 15.9 22 34.1 23.5 4.5
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Table 3. Students’ perception of various modes of conduct of online classes for theory and clinics

Strongly . o o o o

et Disagree (%) Neutral (%) Agree (%) Strongly agree (%)
Adequacy of duration of class 11.2 10.4 29.1 31.3 17.9
The usefulness of PPT in 9.6 M1 319 319 15.6
theory
The_usefulness of PPTin 237 25 2 23 17.8 104
clinics
The u_sefulness of images 5.9 104 23 363 24.4
and videos theory
The ulsefulnes.s.of images 1.9 1.1 222 333 215
and videos clinics
Seminars 23.7 20.7 31.1 20 4.4
Opportunity to discuss with 8.2 13.4 25 4 32.1 209
teachers
The ability oft_eachers Fo keep 8.2 9.7 231 38.8 202
a check on online learning

PPT — Power Point

Table 4. Students’ perception of online assessment

Strongl(yo:)lsagree Disagree (%) Neutral (%) Agree (%) Strongly agree(%)

The usefulness of MCQ 5.9 8.9 204 36.3 204

at the end of class

Method of online assessment 15.8 9.8 22.6 30.8 21.1
Theory results 9.1 9.8 25.8 31.8 23.5

MCQ results 9.8 45 22 37.1 26.5

0|.1I|ne asse§sment correlation 13.7 107 38.9 26.7 9.9

with E-learning

The results were better online 13.1 16.9 36.2 21.5 12.3

MCQ — multiple choice questions

oretical aspects (60.7%) of various ophthalmologi-
cal diseases, as shown in Table 3.

Students’ perception of online assessment

Students perceived that the multiple-choice
questions at the end of the class were helpful
(60.7%). 36.6% of students found that their online
assessment results correlated with online learning
(Tab. 4).

The average marks of students in the first in-
ternal assessment were 67.5% and in the second
internal assessment was 62.8%. On applying the
unpaired t-test between the first and second internal
assessment marks, the p-value was 0.0003, which is
statistically significant.

The first internal assessment was conducted in
May, when the students had a combination of tra-

ditional learning before the pandemic and online
learning once the lockdown was imposed. The se-
cond assessment was completed in October, when
the students had exclusive online learning. The re-
sults suggest that a blended learning approach is
suitable for effective learning.

Barriers to online learning

Many students perceived the lack of face-to-face
interaction with teachers (57%) and lack of
face-to-face interaction with peers (57.4%) as a bar-
rier to online learning. 53.3% of students faced
connectivity issues, and 45.2% of students faced
hardware and software issues during the online
learning method. 50.8% of students opined that
online teaching is comparable to the traditional
classroom teaching method (Tab. 5).

www.journals.viamedica.pl/ophthalmology _journal



Ksheeraja Y, Soumya Ramani et al. E-learning in ophthalmology

Table 5. Barriers to online learning

Strongl(\(’/d)lsagree Disagree (%) Neutral (%) Agree (%) Strongly agree (%)

o

Hardware-software issues 17.8 14.8 22.2 26.7 18.5

Connectivity issues 1.1 20 15.6 25.2 28.1

chk of face-to-face interaction 6.7 14.9 224 19.4 36.6

with teachers

Lapk of face-to-face interaction 9 12.7 209 201 373

with peers

Anxiety due to COVID-19 13.4 14.2 23.1 26.9 22.4

Online and traditional 313 17.9 299 13.4 75

comparable

Distracting home environment 18.7 18.7 16.4 26.1 20.1

Eyestrain 1.5 15 21.8 16.5 39.1
DISCUSSION assess whether the assessment scores reflected their

E-learning is a significant advance with the po-
tential to change the face of medical education in
India in the coming years. For this to happen, insti-
tutions and teachers must be prepared to accept the
change and put in the required resources — wheth-
er manpower, time, or money.

When the WHO declared the COVID-19 caused
by the 2019 novel coronavirus (Sars-CoV-2) as
a pandemic on 11th March 2020, drastic changes
have occurred in our lives. Social distancing and
lockdowns have brought about a change in tradi-
tional learning. Resuming the conventional method
of teaching may be delayed due to the ongoing pan-
demic. This has affected medical education, includ-
ing learning in the ophthalmology field. Alternative
educational and assessment strategies need to be
initiated and effectively implemented [5].

It would be a good initiative for medical educa-
tors and administrators to incorporate these modali-
ties in the current setting of the COVID-19 pan-
demic as there are strict measures of lockdown and
the need to maintain social distancing. E-learning
involves a pedagogical approach that should be
flexible, interesting, and learner-centered, one that
encourages interaction (staff-student, student-stu-
dent), and collaboration, and communication. E-
learning is the way forward, especially considering
the raging COVID-19 pandemic. Also, it makes
learning easy [1] and serves as an excellent adjunct
to the traditional mode of learning [6].

Once the lockdown was announced in India,
learning did not stop in our institute due to the
advantage of online learning. This study was con-
ducted to understand what the students perceived
about the various aspects of online learning and

perception. Social distancing being the norm, dis-
tant learning became the collateral. With this situa-
tion being unique in its occurrence and the fact that
it has been sudden and unforeseen, immediate in-
novative methods of learning had to be moulded to
match the needs of an Indian medical graduate [7].

In a study conducted by Desai et al., in compari-
son with classroom teaching, only 15% of respond-
ents felt online classes were better, while 35% were
neutral, and the rest disagreed. In our study, where
the synchronous mode of learning was the primary
mode, we found that 20.9% felt that the two ways
of learning were comparable, while 29.9% were
neutral. The rest disagreed about the comparability
of the two modes of learning [8].

Vijayadas et al. concurred in their study that
around 18% of the students felt that they did not
get adequate time to interact with peers and faculty
members. In our study, 56% of the students agreed
that lack of face-to-face interaction with the teach-
ers and peers was a significant barrier in the learn-
ing process. However, there was an opportunity to
interact one-on-one and clarify the doubts in this
synchronous form of learning [9].

There have been very few studies that have as-
sessed online learning in undergraduate in the Oph-
thalmology field. This study asserts the students’
opinion on the perceived merits and demerits of
online learning. Student’s perception was also com-
pared with the scores obtained in the online assess-
ment. In a study done by Gormley et al., where the
blended approach was applied, 90.6% of the stu-
dents felt that online learning was valuable to learn
clinical skills.6 However, in our study, where only
E-learning could be put into practice due to the
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COVID-19 situation, 61% felt that they were able
to learn clinical skills with exclusive online teaching,.

Undoubtedly, E-learning will become the fu-
ture of ophthalmic education, used as a supplement
to traditional teaching, with many virtual courses
widely available to anyone with an internet connec-
tion and desire to learn worldwide. Embracing these
changes will enable training programs to rise to the
challenges of COVID-19 and ensure the provision
of high-quality education for the future [10].

A collateral casualty of the COVID-19 pan-
demic is medical training, especially in non-emer-
gency branches like ophthalmology which are not
directly involved in COVID-19 patient care [11].
The post-pandemic era is likely to involve a hybrid
model of virtual didactics and in-person clinical
encounters. This new learning method provides stu-
dents with novel opportunities in patient care and
technical skill development while limiting unneces-
sary in-person interaction [12].

The limitation is the sample size; hence further
studies could include undergraduate students across
many medical colleges. Also, since different teachers
handle each topic, there could be a bias.

E-learning was found to be an effective alterna-
tive mode of learning concepts in ophthalmology.
In the current setting of the COVID-19 pandem-
ic, with the need to maintain social distancing,
this mode of learning is very useful. Though there
are some caveats in this learning mode, it can still
serve as a valuable addendum to traditional class-
room learning.

Adapting to novel situations, such as the one
imposed upon us by the novel coronavirus, is the
need of the hour. Incorporation of the concept of
online learning into the medical education curricu-
lum is a valuable and pragmatic approach. Since IT
technology is such a big part of our lives, innovative
approaches represent a step forward in further im-
proving medical education in ophthalmology dur-
ing COVID-19 and beyond [13].
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