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ABSTRACT

The application of distance learning in medical edu-
cation has been a continuous challenge to approxi-
mate face-to-face clinical skill teaching. Nonetheless, 
online education has proven to be effective in ad-
dressing student satisfaction, engagement, moti-
vation and excellent academic performance. How 
eLearning evolved in a medical setting through the 
years and the evolution of state-of-the-art teaching 
resources will be discussed accordingly.

INTRODUCTION

Distance education (DE) is an institution-based learn-
ing characterized by separation of the teacher and 
student whose interaction and sharing of learning 
experiences is made possible with the use of technol-
ogy.[1] DE is termed interchangeably with eLearning 
or online learning. The adaption of DE in medical 
education has long been proven to be advantageous 
with regard to students’ adaptability, satisfaction, 
engagement, motivation, and improvement of per-
formance. These medical students’ positive attributes 
developed with the rapid evolution in informative 

communication technologies (ICTs), which revolu-
tionized the online teaching and learning approach 
in medical education.[2,3,4]

This article will discuss the intricacies of DE on the 
infl uence of ICT in the pedagogical approach and 
outcome of teaching and learning and its impact on 
academic performance of students in the medical 
setting.

Theories in Distance Education and How ICT 
Relates to Medical Education

There are three (3) major theories that have shown 
signifi cant infl uence in instructional design when one 
has to consider effective online teaching and learning.

Theory on Autonomy and Independent Study

The essence in DE is the independence of students.
[1,5] Independent study is individualizing teaching 
where learning is made convenient for students at 
their own environment and through students’ activity. 
The learner takes responsibility for the pace of his or 
her own progress with the freedom to start and stop 
at any time.[5]

Theory of Industrialization of Teaching

In setting up a DE system, division of labor is an im-
portant prerequisite to obtain effective online teach-
ing.[1,6] Primary tasks are subdivided into subtasks. 
Major players are the school administration for 
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policy making, instructional designers to retool blue-
prints from face-to-face scheme, the content experts 
who are the faculty staff of the curriculum, and the 
technology team to develop skills of faculty staff.[6]

Theory of Interaction and Communication

Teaching effectiveness in DE anchors on the impact of 
belonging and cooperation.[1,7] The core of teach-
ing is the interaction that will take place with the 
student and teacher. In such a relationship, emotion-
al involvement contributes to the learning pleasure 
which eventually favors student motivation. Strong 
student motivation facilitates learning.[7]

The Early Infl uence of ICT on Medical Education

To appreciate the current scenario on how ICT in-
vaded the world of medical education, let us refl ect 
the basic background of medical teaching status 
in the traditional face-to-face setting.[2] Knowledge 
acquisition is primarily lecture-based to be assessed 
mostly in a multiple choice style of examinations, 
an approach of factual recall. As the students as-
cend in learning years, bulky books become innu-
merable, journals too many to count, and endless 
lectures to attend. The most challenging is the cur-
riculum structure of departmental organization with 
identifi ed block time which eventually gravitates 
into highly specialized branches of medicine. This 
adds up to the explosion of information that stu-
dents have to bear that challenges their cognitive 
load heavily.[8]

The use of computer-assisted learning slowly be-
came evident in the research work of medical stu-
dents to access bibliographic literature through 
MEDLINE.[9] Word processing and e-mailing eased 
out reporting, sharing of information, and commu-
nication among teachers and classmates. The de-
velopment of handheld devices like smartphones 
brought so much convenience to students in general.
[10] Such devices could contain the previously bulky 
printed textbooks into eBooks. With the use of Wi-Fi 
there was easy access to updated journals, submis-
sion of assignments even in the wee hours of the 
day, recorded lectures, shared lectures, and was 
easy to have productive collaborative work among 
classmates anytime without regard to time zone and 
location.[10]

eLearning in Medical Education Through the 
Years

Technologies are just one tool in the medical edu-
cation toolbox. The task of instructional designers is 
to empower medical educators to utilize these new 
technologies effectively to transform learning into a 
more collaborative, personalized and empowering 
experience. The educational goals of using technol-
ogy in medical education include facilitating basic 
knowledge acquisition, putting didactic knowledge 
into clinical events, improving decision-making, en-
hancement of perceptual variation, improving skill 
coordination, learning team training, and improving 
psychomotor skills. Technologies such as podcasts 
and videos with fl ipped classrooms, mobile devices 
with apps, video games, simulations (part-time train-
ers, integrated simulators, virtual reality), and wear-
able devices (google glass) are some of the tech-
niques available to address the changing medical 
educational learning environment to mimic real life 
clinical scenarios.[11]

Research on the effect of fl ipped classrooms has 
shown a positive effect on student involvement, sat-
isfaction and knowledge acquisition.[12,13] Simu-
lation has been applied to imitate real patients, an-
atomic regions, or clinical tasks, and/or mirror the 
real-life circumstances in which medical services are 
rendered. Simulations can fulfi ll a number of educa-
tional goals namely, capture clinical variation, con-
trol the learning environment, individualized mastery 
of a specifi c clinical setting and an effective method 
for team training. Integrated simulators combine a 
mannequin (usually a whole body) with sophisticat-
ed computer controls that can be manipulated to 
provide various physiological parameter outputs.[3]

Virtual reality (VR) simulation refers to the rec-
reation of environments or objects as a complex, 
computer-generated image. In VR simulations, the 
computer display simulates the physical world and 
user interactions are with the computer within that 
simulated (virtual) world. There are a number of VR 
programs used in medical education. One example, 
MIST VR (Minimally Invasive Surgery Trainer–Virtual 
Reality), has been specifi cally designed to provide 
trainees with a realistic and assessable environment 
for developing skills, particularly in the area of lap-
aroscopy.[3,14,15]

Google Glass has been integrated into the medi-
cal curriculum in the USA.[3,16,17] A teacher wears 
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the gadget to project images (CTs, MRIs) into the fi eld 
of vision as he operates to assist in cases where he 
can use additional clinical data to help guide the 
activity. The device has the unique ability to display 
information in a smartphone-like, hands-free format 
being able to communicate with the internet via voice 
commands and being able to securely broadcast 
and record patient care and student training activi-
ties.[16,17] Recording of these demonstrations add 
up to the resources for a repository of various clinical 
cases.

Most important in setting a DE system is the pro-
vision of a learning management system, a software 
system that enables the management and delivery of 
online and instructor-led training contents to learn-
ers. In such a setting, interaction through asynchro-
nous activity like discussion forum and online debate 
or synchronous sessions like videoconferencing can 
be easily performed. Such a setting addresses the 
logistics concern for users and formal monitoring by 
the institution of academic activities of the faculty.

The transition of a medical school from a tradi-
tional face-to-face to online, distance, or electronic 
learning is beset with various constraints and chal-
lenges. The most challenging is to approximate the 
face-to-face teaching of clinical skills. The adminis-
tration has the responsibility to provide, upgrade 
and maintain software and various technological 
resources. Defi cit in technical skills of staff, balanc-
ing work with personal life, and poor communica-
tion were identifi ed as one of the barriers that can 
inhibit medical educators’ willingness to engage.
[18] Likewise, lack of infrastructure and resources, 
cost and resistance from stakeholders were ob-
served as stumbling blocks to sustain such online 
teaching programs. Understandably, solutions must 
be directed towards skill development of medical 
educators, institutional strategies, open communi-

cation and engagement of staff on long-term plan-
ning.[18]

Digital divide is a situational gap between indi-
viduals, households, businesses and geographical 
areas at different socioeconomic levels with regard 
to both their opportunities to access ICTs and their 
use of the internet for a wide variety of activities.
[19] Medical students may come from different soci-
oeconomic backgrounds and connectivity has been 
shown to be poorest in low to middle income coun-
tries in Southeast Asia.[20] To offset such a predic-
ament, instructional design of online activities must 
have a simple but appropriate media using print, 
audio and video, use of mix media, encourage re-
source-sharing and limit the range of technologies in 
a given circumstance.[21]

CONCLUSION AND INSIGHT

The application of DE in medical education has 
proven to be effective in addressing student satisfac-
tion, engagement, motivation and excellent academ-
ic performance. How and what the students learn is 
the issue and technology is merely a tool. However, 
state-of-the-art resources are necessary to approxi-
mate face-to-face clinical skill teaching.

Collaborative planning with an instructional de-
signer on which media is appropriate for a specif-
ic activity is vital in obtaining the desired outcome. 
The administration has the responsibility to empower 
faculty staff to develop the technological skill and 
provide, update and maintain softwares and other 
resources. Open communication must be exercised 
for the needs of both teachers and students.

Note: Prof. Leilani B. Mercado-Asis obtained her 
Masteral Degree in Distance Education, major in 
Instructional Design from the Athabasca University, 
Canada.
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