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ABSTRACT

Objectives: To assess the prevalence of awareness
and use of massive open online courses (MOOCs)
among medical undergraduates in Egypt as a
developing country, as well as identifying the
limitations and satisfaction of using these courses.
Design: A multicentre, cross-sectional study using a
web-based, pilot-tested and self-administered
questionnaire.

Settings: Ten out of 19 randomly selected medical
schools in Egypt.

Participants: 2700 undergraduate medical students
were randomly selected, with an equal allocation of
participants in each university and each study year.
Primary and secondary outcome measures:
Primary outcome measures were the percentages of
students who knew about MOOCs, students who
enrolled and students who obtained a certificate.
Secondary outcome measures included the limitations
and satisfaction of using MOQOCs through five-point
Likert scale questions.

Results: Of 2527 eligible students, 2106 completed
the questionnaire (response rate 83.3%). Of these
students, 456 (21.7%) knew the term MOOQCs or
websites providing these courses. Out of the latter, 136
(29.8%) students had enrolled in at least one course,
but only 25 (18.4%) had completed courses earning
certificates. Clinical year students showed significantly
higher rates of knowledge (p=0.009) and enrolment
(p<0.001) than academic year students. The primary
reasons for the failure of completion of courses
included lack of time (105; 77.2%) and slow Internet
speed (73; 53.7%). Regarding the 25 students who
completed courses, 21 (84%) were satisfied with the
overall experience. However, there was less satisfaction
regarding student-instructor (8; 32%) and student—
student (5; 20%) interactions.

Conclusions: About one-fifth of Egyptian medical
undergraduates have heard about MOOCs with only
about 6.5% actively enrolled in courses. Students who
actively participated showed a positive attitude towards
the experience, but better time-management skills and
faster Internet connection speeds are required. Further

Strengths and limitations of this study

= This study is the first to assess the prevalence of
awareness and use of massive open online
courses (MOOCs) among medical students in
Egypt.

= This study includes a large representative sample
of 10 Egyptian institutions covering nearly the
entire geographic area of Egypt.

= Data are obtained from students in all six under-
graduate years.

= There was a relatively low number of respon-
dents who enrolled or successfully completed a
MOOC, which makes the analysis of limitations
and satisfaction less reliable.

= The study results cannot be generalised to all
developing countries.

studies are needed to survey the enrolled students for
a better understanding of their experience.

INTRODUCTION

Massive open online courses (MOOCs) have
recently been proposed as a disruptive innov-
ation, with high expectations to meet chal-
lenges facing higher education.' The idea
behind MOOC:s is to offer world-class educa-
tion to a (massive) number of students
around the globe with Internet access
(online) for low, or no fees (open). The
courses consist of pre-recorded video lec-
tures, computer-graded tests and discussion
forums to review course materials or to get
help.” These courses have gained immense
popularity over a short period of time,
attracting millions of participants and cross-
ing the barriers of location, gender, race and
social status; making 2012 the year of
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MOOCs according to the New York Times.” In its latest
infograph in October 2013, Coursera (which is the
largest MOOCs provider) demonstrated an extraordin-
ary growth, reaching more than 100 institutional part-
ners, offering more than 500 courses and enrolling
more than five million students.”*

In medical education, the number of related MOOCs
is steadily increasing. In a recent study, it was found that
98 free courses were offered during 2013 in the fields of
health and medicine, with an average length of
6.7 weeks.” These courses were introduced as a possible
solution to the great challenges facing medical educa-
tion.® These challenges include the issue of quality, cost
and the ability to deliver education to an adequate
number of students to cover the healthcare system’s
needs.” Nowadays, there are ongoing discussions aimed
at determining the role of MOOG:s in medical education.
However, information about how medical students per-
ceive such courses is still limited, especially in developing
countries where high-quality learning is often scarce.

MOOCs are considered as a solution to providing
developing countries with high-quality education.
However, the current demographic data reveals that
most of the MOOCGs’ participants are from developed
countries, with very low participation rates from low-
income countries, especially in Africa.* This low partici-
pation rate was thought to be due to various complicated
conditions, such as the lack of access to digital technol-
ogy, linguistic and cultural barriers and poor computer
skills.® In addition, the lack of awareness of this newly-
introduced concept may be considered to be another
problem.

To our knowledge, there are no available cross-
sectional studies that have assessed the awareness and
use of MOOCs among medical communities in develop-
ing countries, including Egypt. Our study primarily aims
to assess the prevalence of awareness and use of these
courses among undergraduate medical students in
Egypt, as an example of a developing country. Second,
our study aims to assess the limitations that hinder stu-
dents from enrolling in and completing the courses, as
well as assessing the satisfaction level of using MOOCs to
better understand the role these courses play in medical
education.

METHODOLOGY
This is a multicentre, cross-sectional study using a struc-
tured, web-based, pilottested and self-administered
questionnaire.

Study population and sample

Our target population was undergraduate medical stu-
dents across Egypt, enrolled in 19 medical schools
during the 2013-2014 academic year. We selected 10 out
of the 19 medical schools to be our study settings using
a simple random sampling technique. Selected institu-
tions included Ain Shams, Al-Azhar medical school in

Cairo, and medical schools in Alexandria, Assiut, Benha,
Beni Suef, Cairo, Menoufia, Suez Canal and Tanta.

Students in these schools were enrolled in a 6-year
MBBCh programme, in which the first 3 years are called
academic years and the last 3 years are called clinical
years. To achieve a 99% CI, 3% margin of error and
50% response distribution, 1784 students were required
to represent the study population. We used a stratified
simple random technique to select our sample with an
equal allocation of participants in each university and in
each study year. Accordingly, using the registered stu-
dents’ names lists, we randomly selected 270 students
from each faculty (45 for each study year) for a total of
2700 participants. We excluded non-Egyptian students
and those who changed their enrolment school at the
time of data collection.

Data collection

Selected participants were invited by email and social
media websites to participate in our survey using a
unique code for each participant during the period of
March-April 2014. In each university, a team of data col-
lectors were recruited (two active members from each
class), which was led by a local study coordinator (LSC).
This team received standardised training on how to
approach selected students either online or offline.
Each LSC was responsible for obtaining the students lists
for each class through official channels. The two prin-
ciple investigators selected the students randomly from
these lists according to the planned sampling technique.
Initially, participants from two universities were invited
using their official emails. However, there was a very low
response rate as many students do not check their
emails regularly, which is partially explained by the fact
that this email service was not introduced into Egyptian
universities until recently. Therefore, we shifted our data
collection plan to the use of social media websites
(mainly Facebook). The majority of Egyptian medical
students have Facebook accounts, and each class has a
Facebook group, including all students of that class, for
study-related discussions. The two data collectors of each
class were responsible for obtaining the personal
account of each selected student. To confirm that the
collected account belonged to the selected student, a
personal message was sent first to this account to
confirm his or her personal details. After receiving the
confirmation, a Facebook message was sent containing a
cover letter with the study’s aims, the participant’s
special code and a link to the online questionnaire. The
student was to first fill out a voluntary consent form after
reading the study aims and instructions. We sent up to
five reminder messages to participants, prompting them
to complete the survey. If we did not get a response in
two to 3 weeks, non-responders were approached in
lecture rooms and training sessions to ask them to com-
plete the questionnaire. If any of them informed us of a
lack of Internet access, and if the respondent agreed to
partricipate, a paper version of the questionnaire (same
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questions and format as the online version) was pro-
vided for immediate completion. LSCs were responsible
for entering the data into our online system. We used an
online survey program to administer the questionnaire
(Survey Gizmo; Boulder, Colorado, USA).

Questionnaire Development
The study questionnaire was developed by the research
team through group discussions after an extensive litera-
ture review. The draft was then reviewed by two experts
in the fields of medical education and biostatistics. The
questionnaire was then piloted on 175 students, from all
participating medical schools. Detailed feedback about
the format, clarity and completion time was collected
and used to make minor changes. We did not include
the pilot responses in our analysis.

The questionnaire was in Arabic, the participants’
native language, and it included 29 questions in four
sections using a branching logic function (figure 1).

Figure 1 Questionnaire
branching logic questions and the
number of responders to each
one.

The first section addressed study aims, consent and par-
ticipants’ personal information. This section was fol-
lowed by a main question asking if the student had
heard about the new open online educational system
(MOOCGs) provided in websites, including Coursra, Edx,
Udacity and FutureLearn, among others. Based on his
or her answer, the participant was directed to different
sections. Students who knew about MOOCs were asked
how they heard about it and their state of enrolment. If
the participant was not enrolled in any course, respon-
dents were asked about the limitations to their use and
then the questionnaire ended.

Enrolled students were directed to the next section,
which assessed their perspectives and experiences with
MOOC s. For students who gained certificates, further
questions were asked regarding their level of satisfaction
as well as any obstacles they might have faced. Finally,
four questions were asked to assess students’ opinions
about the integration of MOOC:s into the medical field.

Personal Data

I
Do you know
about MOOCs?

(n=2106)
1

1 |
Yes No
(n=456) (n=1650)

Are you intersted
to participate in

Did you enrol in
any courses?

MOOCs?
1
1 1
Yes No
End
(n=136) (n=320)
Did you have a course v‘g:zlar:‘eeme
certificate? s
limitations ?
|
1 1
Yes No
End
(n=25) (n=111)
. What are the
Experience R
X . completion
Satisfaction L
limitations ?
|— End |— End
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showed an interest in participating with a significant dif-
ference among different medical schools (p<0.001).

Enrolment and certificate attainment

Of those who knew about MOOCs, 136 (29.8% (99% CI
24.3% to 35.3%)) were enrolled in at least one course.
Most students (125; 91.9%) registered in 1-5 courses,
with 113 (83.1%) students reporting having watched at
least one video lecture. Home (109; 99%) was the
primary place where they watched these videos. There
was no statistically significant difference in enrolment
between males and females (52.2% vs 47.8%, 99% CI
p=0.016). However, there was a significant difference
between students’ class and their enrolment (p=0.009;
table 1). Coursera was the most commonly used website
(99; 72.8%), followed by Edx (14; 10.3%).

Only 25 students (18.4% (99% CI 9.8% to 26.9%))
completed courses and attained one certificate or more
with an 81.6% dropout rate. Interestingly, more than
half the students who earned certificates (13; 52% (99%
CI 26.3% to 77.7%)) have used the signature track to
obtain verified certificates from the universities that
oftered the courses. The vast majority of enrolled stu-
dents stated that getting a certificate was important to
them (32 (23.5%) very important, 37 (27.2%) import-
ant, 50 (36.8%) important to some extent and 17
(12.5%) not important). Out of the 69 students who
assumed that getting a certificate is important before
enrolment (important/very important), 17 (24.6%)
were finally certified, as compared to only 8 (11.6%) cer-
tified students out of the 67 who were not concerned
about receiving a certificate at the time of enrolment
(important to some extent/not important; 11.9%);
p<0.001.

Ways of knowledge and students’ motivations
To assess how students found out about MOOCs and
what their motivations were, two multiselection questions

were asked. Social media was the primary way through
which 206 (45.2%) students were introduced to
MOOC s, while knowledge through a friend was the
second (184; 40.4%). Web-search engines (87; 19.1%)
took the third place, followed by extracurricular activities
(46; 10.1%). MOOC providers’ advertisements played a
very small role (27; 5.9%) in reaching students as did
the official websites of medical schools (15; 3.3%).
Notably, there was no association between the method
through which students learnt about MOOCGCs and their
enrolment. Nevertheless, students who were introduced
through extracurricular activities were found to enrol
more frequently (p=0.005).

Concerning students’ motives, most students reported
that their main motivation was “to learn new things” fol-
lowed by “to help me study medicine” (figure 2).
Interestingly, the students who enrolled aiming to have a
certificate or to help them in obtaining a future job
were significantly more likely to complete the courses
(p=0.001 and p=0.008, respectively).

MOOCs and medicine

By asking the enrolled students (n=136) about their
experience and attitude toward medical MOOGs, 103
(75.7% (99% CI 66.2% to 85.2%)) declared participa-
tion in at least one medical course. Of them, 24 students
(17.6% (99% CI 79% to 27.3%)) had completed
medical courses and earned certificates. Regarding their
medical MOOC experience, 102 (75%) students agreed
that MOOGs helped them in developing their theoret-
ical background about the topic discussed. However,
there was less agreement (68; 50%) on the role of
MOOCGs in developing their practical skills. Most stu-
dents (89; 65.4%) agreed that MOOCs helped in study-
ing medicine, while 83 (61%) believed that MOOCs will
help them in securing a more desirable, better job
opportunity in the future.

Figure 2 Student’'s motives for 70
enrolment in massive open online
courses (MOOC'’s) reported by %eo
136 students.
%50
%40
%30
%20
%10

o

I

Learn new things
studying

medicine

Help me in

Communicate Others
with other
interested

students

Obtain a Enjoy science Get job in the
certificate future
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Lack of Time
Low Internet Speed
Computer Literacy

Difficulty of Language

Lack of Technology
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Figure 3 Enrolment and completion limitations.

Limitations of MOOCs
Our study reported two types of limitations: enrolment
and completion. Students who knew about MOOCGs, but
did not enrol in any courses (n=320) were asked about
their enrolment limitations. The majority of students
(226; 70.6%) agreed that a lack of time was the main
limitation, while 147 (45.9%) agreed that slow Internet
speed was another cause (figure 3). Enrolled students
(n=136) were asked to assess the limitations that made
them drop out of courses. Similar to the enrolment lim-
itations, lack of time (105; 77.2%) and slow Internet
speed (73; 53.7%) were the main obstacles. Lack of tech-
nology access, computer literacy, language difficulty and
culture conflicts were less frequently selected as a limit-
ing factor to completion of the course (figure 3). Only
16 (11.8%) students agreed that the scientific content
was difficult for them to comprehend. In addition, 93
(68.4%) students disagreed that ‘lower content than
expected’ was a limitation.

For further assessment of Internet speed, we asked the
enrolled students to rate their Internet speed. Sixty stu-
dents (44.1%) reported that the speed was reasonable,

Overall Experience

Quality of presented materials
Technology used

Video Lectures

Exams and Assignments
Student-Instructor Interaction

Student-Student Interaction

100% 0%

Completion limitations
n=136

W Agree
= Neutral

m Disagree

20%  40% 60% 80% 100%

while 55 (40.4%) reported slow speed, and only 21
(15.4%) had a high connection speed. When we com-
pared the students’ evaluation of Internet speed and
determined whether they watched video lectures, we did
not find a significant association (p=0.69).

Students’ satisfaction of MOOCs

The 25 students who obtained certificates were asked to
report their opinions about each part of the MOOCs
experience. The results showed that most students (21;
84%) were satisfied with the overall experience, includ-
ing video lectures (18; 72%), exams and assignments
(16; 64%), quality of the presented materials (21; 84%)
and the technology used (20; 80%). However, there was
less satisfaction regarding student—student (5; 20%) and
student—instructor (8; 32%) interactions (figure 4).

DISCUSSION

Available information regarding MOOC participants is
primarily data obtained from course-end demographics,
which usually demonstrate a heterogeneous population

32%

0% 10% 20%  30%

W Satisfied

Figure 4

Neutral

40% 50% 60% 70% 80% 90% 100%

W Unsatisfied

Student satisfaction regarding massive open online courses (MOOC’s) experience.
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of varying age groups, educational levels and countries
globally. These data show that most MOOC users are
well-educated males with low participation from develop-
ing countries, and undergraduates.”'' To our knowl-
edge, this study is the first in the medical field and from
a developing country to use a cross-sectional study
design in a homogeneous population for the assessment
of prevalence and uptake of such courses among under-
graduate medical students.

Knowledge and enrolment

Our results demonstrate a funnelshaped participation
pattern, with 21.7% of the respondents knowing about
MOOCs and 6.5% actually enrolled. Moreover, only
5.4% watched the offered video lectures and 1.2%
obtained certificates of completion. Although there are
no similar cross-sectional studies with which our results
can be compared, the knowledge that approximately
one-fifth of Egyptian medical students are familiar with
MOOCGs is considered promising in a developing
country that depends mainly on traditional education.
Additionally, these courses are still new, and MOOC pro-
viders’ advertisements had little effect in reaching stu-
dents. Also, there was no medical MOOC offered by an
Egyptian institution to date. Social media and the
sharing of personal experiences among friends played a
vital role in the spread of the MOOCGs, raising students’
awareness to its current level. This is in line with the
increasing role of social media websites in medical stu-
dents’ lives, with more than 90% of medical students in
the USA using social media.'?

Notably, it was obvious that there was a gap between
knowledge of MOOCGs and enrolment in them, with only
one-third of students who knew about MOOCs actually
registering in courses. Students reported a lack of time
and low Internet speed as the main limitations for
MOOC use. Out of these students, 18.4% (23.3% when
looking at those enrolled in a medical course) com-
pleted the courses and earned certificates. These com-
pletion rates are higher than the reported average
completion rates in the course demographics. In 2013,
The Chronicle of Higher Education suggested an average of
7.5% completion mte,13 while a recent study in 2014
reported a rate of about 6.5%.'* This may be explained
by the importance reported by students that obtaining
certificates has in terms of adding to their résumés in
the hope of improving future employment opportun-
ities. It is interesting to note that about half of them
paid to verify their certificates, although there is no aca-
demic credit for undergraduates for any MOOCs from
any medical school in the USA'" or Egypt at this time.

Although there was no association between gender and
students’ knowledge or enrolment, class year had a sig-
nificant association. Clinical year students were found to
have higher knowledge and enrolment rates. This may be
due to the high level of stress and pressures experienced
by early-year medical students adapting to new academic
systems with little time available for extracurricular

activities.'® In contrast, students in their final years were
reported to have less stress,lﬁ_18 with more concern about
their career plans and searching for new learning chan-
nels to increase their competitiveness.

MOOCs and medicine

Of the enrolled students, 75.7% participated in at least
one medical course with a 23.3% completion rate. They
strongly agreed that these courses helped them to
develop theoretical backgrounds on the topics discussed,
with less agreement on their role in developing their
clinical skills. This raises questions about the effective-
ness of MOOCs with the current lecture-based teaching
style in covering the different aspects of medical educa-
tion, including its clinical part, which requires student—
patient interaction. However, in the new and evolving
era of online learning, the question of whether or not to
waste precious class time on a lecture arises. Students
can watch the instructor’s lecture remotely in their
homes and use class time for learning clinical skills."
Most current opinions anticipate a complementary role
for MOOGs in undergraduate education, with an
increasing role in educating those students after their
graduation in continuing medical education.'”

MOOC limitations in Egypt

Lack of time and slow Internet speed were the two main
limitations reported for causing low MOOC enrolment
and course completion rates. MOOCs, being a self-
learning educational system, requires a considerable
amount of time to choose courses, watch videos, take
exams and interact through discussions. This imposes a
significant time burden on students, leading to the need
for an increased commitment beyond their busy regular
medical education. Time management, either in the
design of courses or from participants, is critical to the
enhancement of their performance and increased com-
pletion rates.

Low Internet speed is a commonly reported problem
facing online education in developing countries.”’ This
problem prolongs the time needed to watch high-quality
videos or to download course content, rendering stu-
dents less adherent and more susceptible to dropout.
The main solution to this problem is enhancing
Internet infrastructure in Egypt. Liyanagunawardena
et al’ suggested allowing lower resolution versions of the
videos as an alternative solution to help engaging stu-
dents with limited bandwidth. Interestingly, we did not
find computer literacy, language or culture as barriers,
although it was expected that they would represent pro-
blems in Egypt, being a developing country.

MOOC experience satisfaction

Encouragingly, most of the participants who completed
MOOCGs (n=25) were satisfied with the overall experi-
ence. However, there was obvious dissatisfaction regard-
ing student-student and student—instructor interactions.
This problem is common in online education in
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general, with a lack of face-to-face interaction leading to
some feelings of isolation and disconnectedness, which
are thought to be two main factors affecting dropout
rates.?!  Some MOOC providers, such as Coursera,
support efforts beyond the usual discussion forums to
help overcome this issue. These efforts include more
peer assessments, social media involvment, Google+
hangouts and real in-person meet-ups. Despite that,
more involvement of participants is needed to ensure
the full psychological presence.

Study strengths and limitations

The strength of our study is that it included participants
from all study years in 10 institutions, covering nearly
the entire geographic area of Egypt with a high CI
(99%) and high response rate (83.3%). However, our
main limitation was the relatively low returned number
of participants who enrolled (n=136) and who had certi-
ficates (n=25), which makes the analysis of limitations
and satisfaction of MOOC:s less reliable. However, these
results provide an important contribution as a first step
in gathering evidence about the prevalence of percep-
tion and use of MOOCs in Egypt. In addition, these
results will facilitate the ability of future studies to build
on our findings and select samples that are representa-
tive of students with prior knowledge of MOOCs,
leading to a better understanding of their experience.

Conclusions

About one-fifth of undergraduate medical students in
Egypt have heard about MOOCGs. Students who actively
participated showed a positive attitude towards the
experience, but better time management skills and faster
Internet connection speeds are required. Further studies
are needed involving enrolled students in large represen-
tative samples, to assess their experiences using MOOCs.
In addition, more effort is needed to raise awareness
among students of such courses, as most students who
had not heard about MOOCs did show interest in partici-
pating once they became aware of the courses.
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