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Abstract
Background After World Health organization declaration of COVID-19 as a worldwide pandemic. Medical
education, as well as general education, was stopped and ceased in developing countries which affect the
education process, while in developed countries it was changed to E-learning models. This study aimed to
highlight challenges and di�culties of E-learning beside the perception of students towards the effect of COVID-
19 in medical education.

Methods This is a cross-sectional survey study which conducted during 10-25 May 2020 to determine the
perception of medical student regard the e-learning, COVID Pandemic related di�culties to reestablish the
educational process. An online-based questionnaire was developed, and a pilot study was performed. Yes/No
questions, four response questions in a form of strongly agree, agree, disagree, and strongly disagree (modi�ed
Likert scale) and open questions were used. Data were entered and analyzed using SPSS (Statistical Package for
Social Science); version 24. Chi‐square distribution was applied to assess the statistical signi�cance of
variables' < 0.05 was considered as statistically signi�cant.

Results This study revealed closure of the university is mandatory to prevent the spread of COVID-19, however,
continuing education through E-learning tools is a crucial step. Additionally, it demonstrates the challenges and
di�culties to establish E-learning such as internet service, facilities, technical support, live sessions, interactions
and exam conductions.

Conclusion Students are willing to continue their learning and educational process. However, there are challenges
and di�culties which need more analysis to overcome it.

Introduction
In March 2020 World Health organization (WHO) declared that, Coronavirus disease 2019 (COVID-19) as
worldwide pandemic.[1] This pandemic is an unprecedented emergency that has affected all global industries,
including education.[2] Moreover, as a result of social distancing, the most effective preventative strategy since
the emergence of COVID-19, [3] medical educations has been profoundly disturbed as it involves in-person
didactic lectures and tutorials, clinical rotation exposure, laboratory experiences, observing and assisting relevant
medical and surgical procedures. [4]

In this crisis, the need to encourage E-learning in the modern world of education becomes clear. E-learning
platforms can be utilized to deliver lectures remotely at one’s convenience. Students can then log in at scheduled
time for discussions, which can be facilitated live using video and audio conferencing. The online learning has a
positive effect if the student participates actively. In high income countries, there is a good experience in distance
and online learning in health professional education. [5–7] The situation is differing in low- and middle-income
countries, few countries have some experiences in online health professional education, mainly in postgraduates
training. [8, 9]

In response to COVID-19, all universities and colleges in Sudan commanded their students to stay home so the
government could handle the situation. Consequently, medical training has been invariably affected; however, few
private universities have explored the use of online for academic activities. The effectiveness of these learning
platforms in Sudan has been questioned because of poor internet connectivity, relatively expensive out-of-pocket
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spending on internet data bundle and electricity challenges especially in remote rural areas. Moreover, lack of
experts and limited access to the online platform are other challenges. This survey was conducted to determine
perception of students towards E-learning, the effect of COVID1-19 in education. Additionally, we highlight
challenges and di�culties.

Methods

Study types:
This descriptive cross-sectional survey study was conducted during 10–25 May 2020 to determine the perception
of medical student regard the e-learning, COVID Pandemic and di�culties to reestablish the educational process.

Study population:
The Total number of students in the faculty was 1700. The total number of response students was 358, with
different level of education (1st year – 5th year). We include all student who agreed to participate in the survey
and exclude who are refused to participate or questionnaire with incomplete data.

Study area:
The Faculty of Medicine, University of Gezira (FMUG) was established in 1975. It is situated in Wad Medani, the
Capital of Gezira State. Though the Faculty of Medicine was established in 1975 the �rst batch of students was
enrolled in 1978 and it is the second oldest medical college in Sudan. Currently there are 42 medical schools in
Sudan [ ]. FMUG is the �rst school adopting the community-oriented, community based and problem-solving
strategies in the country and is a pioneer in this innovative type of education all over the globe with social
accountability. There has been close collaboration between World Health Organization and the Medical School
since its inception.

Study tools
A predesigned online-based questionnaire was developed by the principle investigator and pilot study was
performed. The questionnaire was composed of 16 questions divided into three sections. All questions were
labeled with serial number. The data collected sections included: a) Demographic (age, sex, residence, class), b)
attitude toward COVID-19, and c) Knowledge, experience and attitude toward online education. The type of
questions used included: Yes/No questions, four responses questions in a form of strongly agree, agree, disagree
and strongly disagree (modi�ed Likert scale) and open questions. The questionnaire was sent to students’ email
address and a brief informed consent stated in the opening of the electronic questionnaire.

Data collection and analysis:
Data were entered and analyzed using SPSS (Statistical Package for Social Science); version 24. Categorical
variables are presented as frequencies and percentages and continuous data are presented as means (standard
deviation) or median values (range) depending on normality. Chisquare distribution was applied to assess the
statistical signi�cance of the effect of sex, level of student, grade, and residence on knowledge/attitude of starting
e-learning. P < 0.05 was considered as statistically signi�cant

Results:
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The total number of participants who agreed to participate in is 358 out of 1700 medical undergraduate students
who responded to the survey and �lled the electronic questionnaire. The mean age was 20.4 years (SD, 2.07) and
ranged between 17–27 years. Female was predominant at 207 (57.8%). The responders were from all over Sudan;
even though 57.5% are from Gezira state and 8.4% are residents of other countries. In terms of access to
computers, 67.9% of students had laptops, and 88.5% of them had a smartphone which used to access the
internet. The number of respondents blessed by having static internet services was 145 (40.5%). The other
detailed characteristic of the participant was shown in Table 1.

Table 1
Character of students (Participants) N = 358

Variables Frequency %

Gender Female 207 57.8

  Male 151 42.2

Residence Inside Sudan inside Gezira 199 55.6

  Inside Sudan outside Gezira 129 36.0

  Outside Sudan 30 8.4

Do you have static Internet service? No 145 40.5

  Yes 213 59.5

Do you have a laptop? No 115 32.1

  Yes 243 67.9

Do you have a smart phone with reasonable facility No 41 11.5

  Yes 317 88.5

The response of students regarding their perceptions and opinions towards the effect of the COVID-19 pandemic
in Education, cessation of education, and restart of the educational process was shown in Table 2. The majority
(87.7%) of students agreed that the closure of the university is an essential decision to control the spread of the
COVID-19 infection. On the other hand, 12.3% of the reported university closure is unnecessary. Approximately
two-thirds (64%) of students agreed that E-learning is the best solution during COVID-19 lockdown. About 79%
agreed and strongly agreed this high time to come back to the faculty. Figure 1 showed a suitable time to start
regular learning in the faculty buildings. The level of students in the university (Pre-clerkship and Clerkship) and
residence has a strong relation to students’ opinions on how to start online education as shown in Table 3.
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Table 2
responses of student regarding starting education:

  Strongly
agree

Agree Disagree Strongly
disagree

Mean
Likert’s

score

The closure of university is useful to prevent COVID-
19

184
(51.4%)

130

(36.3%)

29
(8.1%)

15
(4.2%)

3.3

The worldwide closure is useful to prevent COVID-19 155
(43.3%)

171
(47.8%)

24
(6.7%)

8 (2.2%) 3.3

If the distant/online education is started soon, you
will agree and attend the session and exam

117
(32.7%)

124
(34.6%)

64
(17.9%)

53
(14.8%)

2.9

This is high time Regarding the continuing of distant
/ online education

74
(20.7%)

167
(49.2%)

74
(20.7%)

34
(9.5%)

2.7

Table 3
Relations of student's level and Residence to closure of university and start of education / E-Learning

      Level of Students Residence of Students

    total Clerk (n 
= 90)

Pre-clerk
(n = 268)

P
value

Inside
Gezira (n 
= 199)

Outside
Gezira
(n129)

Outside
Sudan
(n = 30)

P
value

The closure
of university
is useful to
prevent
COVID

Yes 314 84(93.3) 230(85.8) 0.065 177(87.9) 112(86) 25(83.3) 0.491

No 44 6 38   22 17 5  

If the
distant/online
education is
started soon,
you will agree
and attend
the session
and exams?

Yes 241 75(83.3) 166(61.9) 0.001 130(65.3) 84(65.1) 27(90) 0.002*

No 117 15 102   69 45 3  

This is high
time
Regarding the
continuing of
distant /
online
education

Yes 250 74(82.2) 176(65.7) 0.02 138(69.3) 87(67.4) 25(83.3) 0.227

No 108 16 92   61 42 5  

However, there are 4 factors considered to be against the E-learning implementation as shown in Fig. 2. More than
one third (38%) of the student stated that the good quality internet service is expensive, and the Affordable Internet
services are poor in quality. Therefore, it di�cult to attend live lectures or download media �les. Moreover, in
certain areas, due to geographical limitations, the telecommunication signal is quite hampered. 24% reported that
they were unfamiliar with E-learning systems. Approximately 40% (n = 140) were concerned about technical



Page 6/10

support for online sessions and �exibility in case of technical problems during online exams. Eighty-six (24%)
students were concerned about interaction with each other and the instructors during the online session. students.

Discussion:
The COVID-19 outbreak has forced medical schools to suspend campus learning in order to curb the spread of the
virus. Currently, medicals schools in Sudan are closed due to COVID-19 health threat. In such situations, e-learning
is the best solution that provides an online interactive learning environment for medical students. Hugenholtz et
al. found that e-learning is just as effective in enhancing knowledge as lecture-based learning.[10] In developed
world, many academic institutions are using e-learning for more than twenty-years. However, the dominant mode
of education around the world is the classic classroom-based interaction. In limited resource countries, like Sudan,
shifting towards e-learning require many adjustments to be made in order to make sure the e-learning is held in a
proper manner, as best as possible.

In our study, approximately two-third of respondents reported that good quality internet connection is too
expensive for them and the affordable bandwidth is limited, which often contributed to slow speed of download
and low quality of videos or visual outputs. Moreover, in remote rural areas telecommunication signal is quite
hampered. The information on internet infrastructures and availability of computer in our settings may provide
baseline information regards challenges to e-learning implementation. In Sub-Saharan Africa inadequate
computer facilities, internet connectivity problems, institute experiences of performing e-learning, poor attitudes
among students and lecturers, and incompatibility of mobile devices with the university online management
systems. [11, 12] A previous study from India reported that 82 out of 201 of the planned e-learning sessions were
cancelled due to technical reasons (20%) or no availability of the presenter at the host end (80%).[13]

We found 24% of our study population being hostile to accept e-learning for learning because they are unaware of
the effectiveness of e-learning compared to face-face teaching style and are unfamiliar with e-learning systems.
Lack of face-to-face interaction was considered as inhibitory factor for e-learning implementation by 15% of our
study population. Therefore, faculty administrator should develop strategies for increasing and ensuring higher
levels of students’ engagement in and during e-learning. This challenge was reported in several studies from sub-
Saharan Africa. [14–17]

We found most respondents have a smart phone with reasonable facility while only one-third had computers.
Therefore, e-learning software that is users-friendly and easy to operate with smart phone is needed. Mobile e-
learning applications have been developed to provide support for students in rural areas. [18, 19].

We found that 42.4% of the respondents were worried that e-learning may need speci�c preparations. Further
study is needed to further investigate what factors considered to make them worried in this topic. If lack of
understanding on how the e-learning software runs, it means that the information technology staff must
educating/socializing in more detail to a more limited and speci�c group. There is also fear among our study
population about the methods for online assessment and time �exibility in case of technical problems.

Conclusion:
This study can demonstrate the views of perception regard the E-learning after emergency such as COVID-19.
Students are willing to continue their learning and educational process. However, there are challenges and
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di�culties which need more analysis to overcome it.
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Figures

Figure 1

Students view regarding the suitable time to re-start learning process and open the University

Figure 2
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Students’ opinions (N=358) regarding factors that considered being against the e. learning implementation


