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ORIGINAL ARTICLE

Importance of Infrastructure and Learners Readiness
for Administration of Electronic Learning in
Undergraduate Medical Education

Background: A combination of teaching modalities instead of a
single method may enhance learning. The purpose of the current
study was to evaluate the effectiveness of integrating e-learning
modules into the syllabi of clinical contents from different clinical
majors at different levels.

Methods: A total of 108 undergraduate students enrolled from
various clinical majors, and participated via using sub-syllabi from
gynaecology courses in classroom-based sessions and e-learning
modules. All students were proposed to attend pre- and post-test
sessions in addition to training. Prior to being admitted to the
study, all participants filled out a questionnaire regarding their
attitude toward, and desire to participate in, e-learning.

Results: Mean exam grades increased significantly in 3 items
including Abnormal uterine bleeding (from 1.28+ 1.11 pretest to
23+1.11 post-test), Breast masses and malignancies (from
2.61+13 pretest to 3.9*1.11 post-test) and Gestational
trophoblastic Neoplasia (from 1.12+1.04 pre-test to 3.58+0.76
post-test).

Discussion: The Results dramatically demonstrated that access to
suitable infrastructure and students’ readiness are crucial
perquisites for e-learning and without them, lack of collaboration
and engagement of the learners significantly diminish
effectiveness and usability of the learning material, despite high
quality content provided within suitable environment.

Keywords: Electronic Enhanced Learning, Gynecology Training,
Interactive Learning, Educational Interventions
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Importance of Electronic Learning

INTRODUCTION

Conceptual knowledge is a big part of the syllabi received
by medical and paramedical students almost everywhere.
However, the greater part of such material is taught in the
classroom, away from a clinical setting. The achievement of
learning objectives in both undergraduate and postgraduate
medical education can be obtained by a combination of
modalities, including electronic learning. In order for the
teaching and acquisition of this content to be effective, it
should be integrated with clinical activities. Integrating
teaching clinical course material into a clinical setting is not
easy, and risks distracting from service delivery and being
enough of a practical challenge for tutors and students (1, 2).
Aside from these issues, clinical teachers are always busy
and complain about the need to attend class as their reason
for repetitive content, particularly in developing countries
that academic clinicians are likely to visit a large number of
patients daily in university clinics, as well as, attending to
other academic affairs (3, 4).

In 2006, Mashhad University of Medical Sciences (hereafter
“the University”) installed an open-source, web-based
learning content management software (LCMS) for student
courses (5, 6). Meanwhile, some research projects had to
assess the usability and applicability of this new modality of
education and see if it produced better learning.

In order to address the lack of time and capacity to deliver
clinical teaching “on the go,” we developed an integrated e-
learning course on gynaecology for asynchronous learning
through self-directed training for undergraduate medical
trainees. Its feasibility was trialled by students from different
majors, including medicine and bachelor and master of
midwifery, in a before-and-after study. To assess the
applicability of equivalent content between the traditional
lecture mode and e-learning, we determined the effect of
teaching sub-syllabi of basic concepts of a gynaecology
course on a participant's knowledge, using two modes of e-
learning and lectures by a single instructor.

METHODS

From May to September 2010, we conducted a controlled
trial to compare the clinically integrated e-learning
gynaecology course to a lecture-based course, and three

groups of students who studied different majors
enrolled. This trial was undertaken in three teaching groups
by a single instructor. The participants in the trial were
second year medical students (externs) and master and
bachelor midwifery students. All trainees consented to be
part of the trial. After obtaining approval from the
University, which granted us permission to undertake the
trial and funded it, the study was conducted in the
University’s hospital.

As soon as consent was obtained, all participants filled out a
questionnaire about e-learning and their attitude about
online courses. All students in the current study enrolled
into two phases of teaching methods: in Phase 1 they
received two sessions of standard classroom-based stand-
alone teaching in a course on abnormal uterine bleeding
and breast masses and malignancies (control intervention),
and in Phase 2 all former students received five e-learning
modules with equivalent content concerning ovary
malignancies and molar pregnancies (experimental group,
see Table 1).

The development of the electronic contents of the course
was previously performed by the same tutor recording a
narration of her lectures and combined with PowerPoint
slides, using trial version 6 of the Camtasia Studio software,
which after preparation was uploaded to the University’s
LCMS under Sharable Content Object Reference Model
(SCORM) standards developed from Atutor (6, 7). The
course plan, learning objectives, and material contents,
including PowerPoint presentation slides, were presented
online and in the classroom. The seven sub-syllabi used in
this study were assessed by the tutor according to student
scores in previous course rotations; it was determined
that the conceptual knowledge of students about the
content was approximately at the same level, which was
confirmed by an analysis of means of pre-test scores, using a
Freidman test.

At the beginning and end of each online or classroom
syllabus, students were asked to reply five multiple choice
questions (MCQ) related to the session’s content. Questions
on pre- and post-assessments were different. For the
traditional phase, the teaching was delivered by the lecturer
over two sessions, consisting of one hour for each topic,
followed by a question-and-answer period.

Table 1. Frequency of attendance of participants in training and pre and post assessment of seven syllabuses

of current study
Modality of training Title of sub-syllabus

g Abnormal uterine bleeding

E Breast masses and malignancies
Germ Cell tumors

%‘J Stromal ovarian Tumors

g Epithelial ovarian tumors

?]: Molar pregnancies
Gestational trophoblastic Neoplasia

Number of participants
in pre- test (%)

Number of participants
in post-test (%)

106 90
57 55
79 105
56 52
40 40
40 40
40 39
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Meanwhile, unlimited access to the e-learning materials via
a University LCMS website was granted for a period of four
weeks (8). Each participant was given a login username and
password, and their activities were monitored on a weekly
basis to ensure compliance with the trial protocol. The
logged activities including visits to web pages, the visit
duration for each page, and answering pre- and post-session
assessments. To facilitate the download of multimedia slides
for those with lower connection speeds, the resolution
(800x600 pixels) and moderate-to-low audio quality (8-16
kilobytes per second) was used for the production of the
multimedia content, done in a SWF format. For each
PowerPoint slide, a separate multimedia file was created to
reduce waiting time, and the files were regularly arranged
based on the learning objectives for each module, in the
tree order of the electronic module. Students in the e-
learning phase could use navigation buttons to move
forward or backward. Participants also could use the
hierarchy tree in the side menu to jump between content.
The media control buttons were active for flash files,
enabling the user to pause and replay the material.

Online assessment questions were chosen from a question
repository prepared for each section, and were randomly
offered to the students; however, during post-test
assessments, the content was inaccessible. Prior to
beginning each course, students filled in a questionnaire
about electronic learning, and their aspirations for
participating in the study were evaluated and recorded.
Data Collection

All participants answered MCQs to assess course knowledge
before accessing the e-learning materials, prior to the start
of the teaching sessions. After completing each online
module, the participants answered MCQs relevant to that
module. The MCQs were parallel to the learning objectives
of the modules, in order to assure content validity. As with
the e-learning phase, students in the lecture sections were
asked to answer MCQs about the related lectures, both
before and after the lectures. The participants who did not
fully complete the course content or did not answer the
pre- or post-test quizzes were excluded from the study.
Analysis

Responses to the pre- and post-test MCQs were scored, and
comparisons between the e-learning and the standalone groups
were made. Missing data were not imputed and analyses were
restricted only to those participants who fully answered both
pre- and post-test MCQs for all seven assessments.

For data analysis, the Social Package for Statistics Software
(SPSS) Version 11.5 was used. A comparison of mean grades
for pre- and post-course quizzes measured the variation
between pre- and post-course grades; the grades were
measured one by one and compared. As the assessment of
the normality of measurements revealed no normal
distribution, nonparametric tests were used for these
measurements. The differences in mean scores for pre- and
post-course assessments were determined by a Friedman
test, and the degree of variation in pre- and post-course
quizzes was presented in a box plot diagram and interpreted.

RESULTS

Out of a total of 108 undergraduate and postgraduate
trainees—93 (86.1%) female and 15 (13.9%) male, with a
mean age of 2336259 years—completed the
questionnaire about electronic learning and participated in
several teaching sessions. This was the first time using an e-
learning integrated course for the majority of participants
(90, 83.3%). The students replied to pre- and post-course
MCQs on the e-learning (intervention) modules and on the
standard classroom teaching (control) sessions for seven
sessions, with various subject headings for a gynaecology
course (two lecture and five e-learning sessions). During the
study, 50 (47.3%) participants did not fully complete the
assessments and were excluded from the trial (Table 2). The
reasons for not completing the assessments included not
having access to a computer, being volunteer learners,
having a lack of commitment to cooperate with researchers,
and being unfamiliar with electronic learning. A total of 58
(53.7%) students fully completed the course assessments
and returned all seven pre- and post-course assessments
for both phases, and their grades were entered into the data
analysis.

Mean exam grades for pre- and post-course tests from e-
learning sessions were 1.2 and 2.3 out of a possible 5 for
the AUB session) (P<<0.001) and 2.6 and 3.9 for the breast
mumps session (P=0.031), respectively. Mean exam grades
for pre- and post-course tests for five e-learning sessions
were 1.05 and 4.1 out of a possible 5 for the Germ cell
malignancies session (P=0.46), 0.82 and 3.5 for the
Stromal tumours session (P=0.158), 1.6 and 4.4 for the
epithelial cell tumours session (P=0.854), 2.7 and 4.9 for
the molar pregnancies session (P=0.207), and 1.1 and 3.5
for the Gestational trophoblastic neoplasia session
(P<0.001), respectively. Post- course assessment scores

Eager to have e-learning course

Table 2. Expressed desire of students of different majors for e-learning
Major
Very much Much Little Very little Total
Bachelor of midwifery 1 5 25 8 39
Master of midwifery 0 2 6 0 8
medicine 9 24 15 3 51
Total 10 31 46 11 98
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Table 3. Mean scores of pre and post tests and mean of variation

Mean (SD)
Abnormal uterine bleeding 1.28 (1.11)
Breast masses and malignancies 2.61(1.3)
Germ Cell tumors 1.05 (1.27)
Stromal ovarian Tumors 0.82(0.87)
Epithelial ovarian tumors 1.62 (0.89)
Molar pregnancies 2.75(1.29)
Gestational trophoblastic Neoplasia 1.12 (1.04)

Pre test score

Post test score Mean of variation in pre

Mean (SD) and Post tests scores
2.3 (1.11) 2.17
3.9(1.11) 2.72
4.1(1.19) 5.12
3.5(0.99) 4.97
4.45(0.71) 4.71
4.92(0.26) 3.99
3.58(0.76) 4.33

were improved for both groups compared to baseline
scores (Table 3); in some sub-syllabi there was significant
difference between the mean pre- and post-course test
scores.

About 50 students from majors, except for medical
students, did not fully participate in the pre- and post-
course quizzes, and their scores were subsequently
excluded from the study. The frequency of attendance for
students from the different majors in the pre- and post-
assessment periods is demonstrated in Table 1. Of the 108
students who filled out the questionnaire on electronic
learning, an evaluation of items including their overall
intention to use, and desire for, electronic learning
demonstrated a significant difference between majors and
intentions to utilise electronic learning: medical students
and bachelors and masters of midwifery had 1, 0, and 9
express very high, 5, 2, and 24 for somewhat interested: 25,
6, and 15 for somewhat uninterested- and 8, 0, and 3 had
very little desire to utilise electronic learning, respectively
(P<0.001, X*=26.4).

DISCUSSION

The current study demonstrated that learners’ readiness is
more than important in case of new modalities of
education. In this study knowledge improved significantly
for some participants that remained until the end but that it
was not possible to measured for others; generally
speaking, however, both trainees who completed the
course and the tutor(s) who taught the course found the e-
learning course to be acceptable if initially had been agreed
or ready for it. Otherwise, those who claimed it is not
suitable failed to continue the learning process and lead to
high rate of drop-out.

The baseline and post-course scores were generally the
same for both groups, and both methods of teaching have
been to some extent effective in increasing conceptual
knowledge; this finding is parallel to other studies (3).
Students, who finished the course, achieved similar scores
for overall knowledge gain after both the e-learning and
lecture phases. This raises the opportunity of delivering
some elements of curriculum through e-learning to some
major disciplines, replacing the traditional lecture-based

method without legitimate concern of knowledge loss,
when the initial evaluation showed learners’ readiness for
this new modality of learning. This approach will decrease
education expenses and increase the feasibility and
flexibility of learners in clinical settings and increases the
collaboration rate of appropriately selected learners. So any
concerns in learners should be understood and controlled
before commencing new method of education (1).

Few studies have examined the effectiveness of computer-
based teaching of medical content compared to standard
lecture-based approaches in developing countries, and
while our study is confirmed by findings from similar
studies in developed countries, one major flag is raised. Our
trial merits concern, as we implemented a modified design
from previous studies and enrolled participants from
different majors (4, 9-12). In Iran, according to national
higher-education regulations, high school graduates are
intended to participate in a nation-wide comprehensive
exam and, according to overall rankings, can select majors
from a large group of governmentrun, tuition-free
universities. Additionally, regarding social interests and
income, medicine is of the most requested and welcomed
majors for natural science students. Due to the highly
competitive nature of this exam, and considering the
restricted positions in medicine, the most talented students
are able to achieve acceptable ranks in the discipline:
students accepted into medical schools will be, after seven
continuous yvears of study, granted an MD degree.
Accordingly, many of these students are selected from
families higher up the socioeconomic ladder that have
better access to computers and internet and, more so than
students from other majors in the study, were familiar with
information technology and the internet.

As mentioned above, one of the strategies of the study was
to enrol the same number of participants from different
majors; unfortunately, students from majors other than
medicine were uncooperative and were excluded from the
trial. However, this notion is parallel to their attitudes about
eslearning, and there were a significant relationship
between majors and overall intentions to pursue e-learning
(P<0.001, x’=26.4, see Table 2). This notion was
reinforced by low or decreased commitments to attend pre-
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and post-course quizzes, confirming the necessity of
readiness for students using novel learning methods, prior
to installation and implementation (13). The data presented
in Table 1 reveal the degree of disagreement expressed by
students from excluded majors, in clear accordance with
their attendance for pre- and post-course quizzes.

This is a particular concern with current educational
research. Additionally, the enrolment of the same
participants in both phases and inability to blind selection of
participants and the teacher can cause concern in
educational research expressed by other studies (3). To
cover this limitation, another researcher not aware of which
sub-syllabi have been enrolled online or lecture-based was
responsible to analyze and interprets recorded data. To
cover the difference returned by variations in baseline
knowledge and learning abilities, the same groups of
learners enrolled in the study but, in order to overcome
variations of content in different phases, first attempted
topics selected from a single course (malignancies and
neoplasm of gynaecology), and, second, internally compared
scores for pre- and post-course quizzes for each sub-syllabus.
It seems that just well-structured and managed e-learning
classrooms are at least as effective as traditional lectures in
developing and developed countries, particularly when
used in blended mode (14). Although conceptual
knowledge gained via online sessions will be practiced in
clinical settings, this method does raise some concerns
about the effectiveness of the learning, it seems that its
flexibility and feasibility will cover this limitation (1). E-
learning resources enable users to learn when and where
they want, and for medical professionals working many
different shifts, this approach is likely to provide them with
better opportunities to learn whenever they are able (1,3).
E-learning can play various roles in medical education,
including virtual environments or patients, medical
simulations, and hospital information systems with
integrated learning materials and tele-consultation (15-19).
Basic, simple electronic training programs are already

effective when designed appropriately and offered to users
ready for this modality of learning. The current study clearly
reveals that, when two groups of students present varied
interests in electronic learning, this belief clearly has an
effect on their further participation in the learning process,
and may even completely interrupt it. In conclusion, there
was a significant difference in replies to the quizzes
between the two groups in the study.

Subsequently, it seems that before instalment of any e-
learning course, attention to some issues is important:
1.Learners’ skills: The learners’ ability to work with
computer and internet and/or any other skills necessary for
them to participate in the course. For example providing a
course in non-native language to students’ weak in it. Will
decrease learning despite provision of a high quality
learning content.

2.Technological aspects: the used technology is very
important, when this technology can not be supported or
provided suitably, the effectiveness decrease, for example
when the online large-size multimedia content is provided
to students who don’t have access to broadband internet,
should not expect high collaboration rate.

3.Learners learning styles: various kinds of interactions and
instructional designs, and the context of the learning
environments is available now, but it is important to know
learners preferences and styles for learning and adopt the
modalities of education based on this information (20).
Besides, medical training in Iran is currently encountering
great challenges of employment, as well as an excess
presence of professionals in large cities; in restricted rural
and smaller cities or deprived areas, it is imperative that the
challenges of providing high-quality teaching syllabi for
future health professionals in changing environments be
met. The benefits of an e-learning approach to teaching
should be considered as a viable way to overcome these
challenges, as it can support a wide range of learning
activities, which are readily accessible and can be tailor-
made to meet specific learning objectives.
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