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Abstract: 

This paper provide an introduction to e-learning and its role in medical education by outlining key 

terms, the components of e-learning, the evidence for its effectiveness, evaluation strategies for e-

learning and development of e-learning. This study is a closer look at how it is possible to 

effectively use e-learning in medical education and what steps need to be made in that direction.-

learning is the use of Internet technologies to enhance knowledge and performance. E-learning 

technologies offer learners control over content, learning sequence, pace of learning, time, and 

often media, allowing them to tailor their experiences to meet their personal learning targets and 

objectives. In diverse medical education contexts, e-learning appears to be at least as effective as 

traditional instructor-led methods such as lectures. Students do not see e-learning as replacing 

traditional instructor-led training but as a complement to it, forming part of a blended-learning 

strategy. A developing infrastructure to support e-learning within medical education which 

includes repositories, or digital libraries, to manage access to e-learning materials, consensus on 

technical standardization, and methods for peer review of these resources. E-learning provides 

numerous research opportunities for faculty, along with continuing challenges for documenting 

scholarship. Innovations in e-learning technologies point toward a revolution in education, 
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allowing learning to be individualized adaptive learning, enhancing learners' interactions with 

others collaborative learning and transforming the role of the educators. The integration of e-

learning into medical education can diverting the shift toward applying adult learning theory, 

where educators will no longer serve mainly as the distributors of content, but will become more 

involved as facilitators of learning and assessors of competency and success. 

  

 

Introduction  

In modern times medical educators are facing different challenges than their predecessors in 

teaching tomorrow's physicians. In the past few decades, changes in health care delivery and 

advances in medicine have increased demands on academic faculty, resulting in less time for 

teaching than has previously been the case. Finding time to teach new fields such as genomics, 

palliative care, geriatrics, and complementary medicine is difficult when medical school curricula 

are already challenged to cover conventional materials.
1
 Changes in sites of health care delivery, 

from acute care institutions to community-based settings for chronic care, have required 

adaptations in educational venues.
2
 Traditional instructor-centered teaching is yielding to a 

learner-centered model that puts learners in control of their own learning. A recent shift toward 

competency-based curricula emphasizes the learning outcome, not the process, of education.
3
E-

learning refers to the use of Internet technologies to deliver a broad array of solutions that 

enhance knowledge and performance. Learning delivery is the most often cited advantage of e-

learning and includes increased accessibility to information, ease in updating content, 

personalized instruction, ease of distribution, standardization of content, and accountability.
4 

Content delivery may be either synchronous or asynchronous.
5
 E-learning can be used by medical 

educators to improve the efficiency and effectiveness of educational interventions in the face of 

the social, scientific, and pedagogical challenges noted above. It has gained popularity in the past 

decade; however, its use is highly variable among medical schools and appears to be more 

common in basic science courses than in clinical clerkships.
6
 

E-learning is called Web-based learning, online learning, distributed learning, computer-assisted 

instruction, or Internet-based learning. There have been two common e-learning modes first is 

distance learning and second is computer-assisted instruction. Distance learning uses information 

http://journals.lww.com/academicmedicine/Fulltext/2006/03000/The_Impact_of_E_Learning_in_Medical_Education.2.aspx#P69
http://journals.lww.com/academicmedicine/Fulltext/2006/03000/The_Impact_of_E_Learning_in_Medical_Education.2.aspx#P70
http://journals.lww.com/academicmedicine/Fulltext/2006/03000/The_Impact_of_E_Learning_in_Medical_Education.2.aspx#P71
http://journals.lww.com/academicmedicine/Fulltext/2006/03000/The_Impact_of_E_Learning_in_Medical_Education.2.aspx#P73
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technologies to deliver instruction to learners who are at remote locations from a central site. 

Computer-assisted instruction (also called computer-based learning and computer-based training) 

uses computers to aid in the delivery of stand-alone multimedia packages for learning and 

teaching. Accessibility means the user's ability to find what is needed, when it is needed. 

Improved access to educational materials is crucial, as learning is often an unplanned experience.
7
 

A concept closely related to e-learning but preceding the birth of the Internet is multimedia 

learning. Multimedia uses two or more media, such as text, graphics, animation, audio, or video, 

to produce engaging content that learners access via computer. Blended learning, a fairly new 

term in education but a concept familiar to most educators, is an approach that combines e-

learning technology with traditional instructor-led training, where, for example, a lecture or 

demonstration is supplemented by an online tutorial.
8
Updating electronic content is easier than 

updating printed material
9
: e-learning technologies allow educators and teachers to revise their 

content simply and speedily. Learners have control over the content, learning sequence, pace of 

learning, time, and, often, media, which allows them to tailor their experience to meet personal 

learning objectives.
10 

 Internet technologies permit the widespread distribution of digital content to many users 

simultaneously anytime and everywhere. An additional strength of e-learning is that it 

standardizes course content and delivery; unlike, for instance, a lecture given to separate sections 

of the same course. Automated tracking and reporting of learners' activities lessen faculty 

administrative burden. Moreover, e-learning can be designed to include outcomes assessment to 

determine whether learning has occurred. Benifis in learning enhancement are a less well 

recognized but potentially more revolutionary aspect of e-learning than are those related to 

learning delivery. E-learning technologies offer educators a new paradigm based on adult learning 

theory, which states that adults learn by relating new learning to past experiences, by linking 

learning to specific needs, and by practically applying learning, resulting in more effective and 

efficient learning experiences.Yet three aspects of e-learning have been consistently explored: 

product utility, cost-effectiveness, and learner satisfaction. Several studies from the pre-Internet 

era, including two meta-analyses that compared the utility of computer-based instruction to 

traditional teaching methods. The studies used a variety of designs in both training and academic 

environments, with inconsistent results for many outcomes. Yet learners' knowledge, measured by 

http://journals.lww.com/academicmedicine/Fulltext/2006/03000/The_Impact_of_E_Learning_in_Medical_Education.2.aspx#P73
http://journals.lww.com/academicmedicine/Fulltext/2006/03000/The_Impact_of_E_Learning_in_Medical_Education.2.aspx#P76
http://journals.lww.com/academicmedicine/Fulltext/2006/03000/The_Impact_of_E_Learning_in_Medical_Education.2.aspx#P77
http://journals.lww.com/academicmedicine/Fulltext/2006/03000/The_Impact_of_E_Learning_in_Medical_Education.2.aspx#P78
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pre-post test scores, was shown to improve. Moreover, learners using computer-based instruction 

learned more efficiently and demonstrated better retention. A substantial body of evidence in the 

nonmedical literature has shown, on the basis of sophisticated cost analysis, that e-learning can 

result in significant cost-savings, sometimes as much as 50%, compared with traditional 

instructor-led learning. Savings are related to reduced instructor training time, travel costs, and 

labour costs, reduced institutional infrastructure, and the possibility of expanding programs with 

new educational technologies.
11 

 Learning enhancement permits greater learner interactivity and promotes learners' efficiency, 

motivation, cognitive effectiveness, and flexibility of learning style. Learning is a deeply personal 

experience: we learn because we want to learn. Interactive learning shifts the focus from a 

passive, teacher-centered model to one that is active and learner-centered, offering a stronger 

learning stimulus. Interactivity helps to maintain the learner's interest and provides a means for 

individual practice and reinforcement. Evidence suggests that e-learning is more efficient because 

learners gain knowledge, skills, and attitudes faster than through traditional instructor-led 

methods. This efficiency is likely to translate into improved motivation and performance. E-

learners have demonstrated increased retention rates and better utilization of content, resulting in 

better achievement of knowledge, skills, and attitudes. Multimedia e-learning offers learners the 

flexibility to select from a large menu of media options to accommodate their diverse learning 

styles.
12

 

 

Elements of E-Learning: 

http://journals.lww.com/academicmedicine/Fulltext/2006/03000/The_Impact_of_E_Learning_in_Medical_Education.2.aspx#P79
http://journals.lww.com/academicmedicine/Fulltext/2006/03000/The_Impact_of_E_Learning_in_Medical_Education.2.aspx#P80
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E-learning material involves several components: once content is developed, it must be managed, 

delivered, and standardized. Content comprises all instructional material, which can range in 

complexity from discrete items to larger instructional modules. A digital learning object is 

defined as any grouping of digital materials structured in a meaningful way and tied to an 

educational objective.
13

 Learning objects represent discrete, self-contained units of instructional 

material assembled and reassembled around specific learning objectives, which are used to build 

larger educational materials such as lessons, modules, or complete courses to meet the 

requirements of a specified curriculum.
14

 For example tutorials, case-based learning, hypermedia, 

simulations, and game-based learning modules. Content creators use instructional design and 

pedagogical principles to produce learning objects and instructional materials. 

Content management includes all the administrative functions (e.g., storing, indexing, 

cataloguing) needed to make e-learning content available to learners. Examples include portals, 

repositories, digital libraries, learning-management systems, search engines, and portfolios. A 

learning-management system, for example, is Internet-based software that facilitates the delivery 

and tracking of e-learning across an institution.
15

A learning-management system can serve lot of 

functions beyond delivering e-learning content. It can simplify and automate administrative and 

supervisory tasks, track learners' achievement of competencies, and operate as a repository for 

instructional resources twenty-four hours a day.
16 

In addition to establishing, managing, and 

delivering content, a fourth component is part of the e-learning equation. It is becoming 

increasingly clear that standards are needed for the creation of new e-learning material. these 

standards promote compatibility and usability of products across many computer systems, 

facilitating the widespread use of e-learning materials. Several organizations have been engaged 

in creating broad e-learning standards. Although not specifically designed for medical education, 

these standards offer medical educators important advantages. The most well-known set of 

standards is the Advanced Distributed Learning: Sharable Content Object Reference Model 

(SCORM)
17

.  

E-learning material built to SCORM specifications will interact with a conformant learning-

management system, allowing for the prescription of the learning experience and tracking of 

learner performance. In medical education, MedBiquitous, a consortium of academic, 

http://journals.lww.com/academicmedicine/Fulltext/2006/03000/The_Impact_of_E_Learning_in_Medical_Education.2.aspx#P81
http://journals.lww.com/academicmedicine/Fulltext/2006/03000/The_Impact_of_E_Learning_in_Medical_Education.2.aspx#P82
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government, and health care industry organizations, is working to develop SCORM-compliant 

specifications and standards for medical education.
18

 

 

The Existence of  E-learning and its  Effectiveness: 

The effectiveness of e-learning has been demonstrated primarily by studies of higher education, 

government and military environments.Most of these studies compared e-learning with traditional 

instructor-led approaches.
19

 However, these studies have limitations, especially because of the 

variability in their scientific design.
,20

 Often they have failed to define the content quality, 

technological characteristics, and type of specific e-learning intervention being analyzed. In 

addition, most have included several different instructional and delivery methodologies, which 

complicate the analysis.
21

Recent reviews of the e-learning (specifically Web-based learning) 

literature in diverse medical education contexts reveal similar findings. About one-third of the 

studies evaluated knowledge gains, most using multiple-choice written tests, although 

standardized patients were used in one study. In terms of learners' achievements in knowledge, 

Web-based learning was equivalent to traditional methods. Of the two studies evaluating learning 

efficiency, only one demonstrated evidence for more efficient learning via Web-based instruction. 

Only one study in the medical literature evaluated the cost-effectiveness of e-learning as 

compared with text-based learning. Studies in both the medical and nonmedical literature have 

consistently demonstrated that students are very satisfied with e-learning. Learners' satisfaction 

rates increase with e-learning compared to traditional learning, along with perceived ease of use 

and access, navigation, interactivity, and user-friendly interface design. Interestingly, students do 

not see e-learning as replacing traditional instructor-led training but as a complement to it, 

forming part of a blended-learning strategy.
,22

 

Evaluation of Strategies and tactics for E-Learning Processes: 

Adopting e-learning and its technology requires large investments in faculty, time, money, and 

space that need to be justified to administrators and leadership. As with other educational 

materials, there are two major approaches to the evaluation of e-learning: process and outcomes. 

Process evaluation examines an e-learning program's strengths and weaknesses and how its 

results are produced, often providing information that will allow others to replicate it. Peer review 

http://journals.lww.com/academicmedicine/Fulltext/2006/03000/The_Impact_of_E_Learning_in_Medical_Education.2.aspx#P86
http://journals.lww.com/academicmedicine/Fulltext/2006/03000/The_Impact_of_E_Learning_in_Medical_Education.2.aspx#P83
http://journals.lww.com/academicmedicine/Fulltext/2006/03000/The_Impact_of_E_Learning_in_Medical_Education.2.aspx#P87
http://journals.lww.com/academicmedicine/Fulltext/2006/03000/The_Impact_of_E_Learning_in_Medical_Education.2.aspx#P89
http://journals.lww.com/academicmedicine/Fulltext/2006/03000/The_Impact_of_E_Learning_in_Medical_Education.2.aspx#P79
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is one type of process evaluation-learning requires the consideration of additional dimensions. For 

example, is it easy to navigate through the online material? Is the appearance conducive to 

education? Are multimedia elements used effectively? Is the interactivity appropriate for the level 

of the learner? Are special computer skills, hardware, or software required? These and other 

questions place new demands on peer reviewers engaged in process evaluation of e-learning. In 

fact, the AAMC, at the request of the Council of Deans, has begun a peer-review process of e-

learning that recognizes these materials as evidence of scholarly activity for faculty promotion 

and recognition.
28

 

Outcome evaluation of changes in learners' knowledge, skills, or attitudes allows e-learning 

developers to gauge program effectiveness. The evaluation framework outlined by Kirkpatrick
29

 

in the 1950s and later adapted to health care education
30

 can be used to evaluate e-learning 

interventions.
31

 The Kirkpatrick model defines four levels of evaluation based on outcome: 

satisfaction, learning, change in learner behavior, and organizational change/patient outcome. 

 

Resources of E-Learning : 

 In medical education, repositories or digital libraries have been established to manage access to 

e-learning materials. Although few at this time, such repositories offer a vision of expanded 

access to a large number of high-quality, peer-reviewed, sharable e-learning materials. Examples 

include the Association of American Medical Colleges' MedEdPortal, a repository for curriculum 

and assessment materials organized around core competencies in medical education and 

populated with up-to-date, peer-reviewed teaching and assessment materials.
23

 The End of 

Life/Palliative Education Resource Center is a free-access repository of digital content for health 

profession educators involved in palliative care education.
24

 The Health Education Assets Library 

provides high-quality digital materials for health sciences educators and promotes the 

preservation and exchange of useful educational assets such as individual graphic, video, or audio 

elements, while respecting ownership and privacy. HEAL has begun a peer-review process for all 

e-learning materials submitted to the library.
25

 The Multimedia Educational Resource for 

Learning and Online Teaching is designed primarily for faculty and students of higher education. 

The service collects links to online learning materials, along with annotations such as users' 

reviews and assignments. MERLOT contains a growing science and technology section that 

http://journals.lww.com/academicmedicine/Fulltext/2006/03000/The_Impact_of_E_Learning_in_Medical_Education.2.aspx#P96
http://journals.lww.com/academicmedicine/Fulltext/2006/03000/The_Impact_of_E_Learning_in_Medical_Education.2.aspx#P97
http://journals.lww.com/academicmedicine/Fulltext/2006/03000/The_Impact_of_E_Learning_in_Medical_Education.2.aspx#P98
http://journals.lww.com/academicmedicine/Fulltext/2006/03000/The_Impact_of_E_Learning_in_Medical_Education.2.aspx#P99
http://journals.lww.com/academicmedicine/Fulltext/2006/03000/The_Impact_of_E_Learning_in_Medical_Education.2.aspx#P91
http://journals.lww.com/academicmedicine/Fulltext/2006/03000/The_Impact_of_E_Learning_in_Medical_Education.2.aspx#P92
http://journals.lww.com/academicmedicine/Fulltext/2006/03000/The_Impact_of_E_Learning_in_Medical_Education.2.aspx#P93
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includes health care education e-learning materials.
26

 The International Virtual Medical School is 

an international organization whose mission is to set new standards for e-learning in medical 

education through a partnership of medical schools and institutions, using a blended-learning 

approach.
27 

 

Integration of E-Learning in Medical Education and knowledge: 

The integration of e-learning into existing medical curricula should be the result of a well-devised 

plan that begins with a needs assessment and concludes with the decision to use e-learning.
32

In 

undergraduate medical education, e-learning offers learners materials for self-instruction and 

collaborative learning. In graduate medical education, the Accreditation Council for Graduate 

Medical Education has established six core competencies toward which e-learning can be applied. 

E-learning materials suited for each of these competencies can be integrated into the education of 

residents and fellows, replacing lectures and other synchronous methods of instruction. 

Asynchronous e-learning can be effectively used during demanding clinical care rotations, 

especially when duty hours are limited yet curriculum requirements remain high. In continuing 

medical education, physicians with daily clinical obligations can attend medical e-conferences 

using e-learning. The complexity and breadth of medical education content, together with the 

scarcity of experts and resources in e-learning, make the creation of centers of excellence in e-

learning a reasonable proposition. The Federal Interagency Working Group on Information 

Technology Research and Development has recommended the establishment of centers to explore 

new delivery modes for educating medical practitioners and providing continuing medical 

education; e-learning clearly fits that description.
33

The Internet2 is a U.S.-based, collaborative, 

university-led project started in 1996 to develop additional infrastructure for the Internet 

backbone capable of super high bandwidth. The Internet2's vision of extremely fast speed, 

complex real-time multimedia capabilities, and quality of service would provide educators 

enormous potential to enhance the learning experience.
34

 Larger bandwidth offers the promise of 

sophisticated immersive simulations and the use of full-motion video in real time, in both 

asynchronous and synchronous modes of instruction, delivered to any desktop computer.
35

 Many 

medical schools and health care organizations are already producing high-fidelity e-learning 

http://journals.lww.com/academicmedicine/Fulltext/2006/03000/The_Impact_of_E_Learning_in_Medical_Education.2.aspx#P94
http://journals.lww.com/academicmedicine/Fulltext/2006/03000/The_Impact_of_E_Learning_in_Medical_Education.2.aspx#P95
http://journals.lww.com/academicmedicine/Fulltext/2006/03000/The_Impact_of_E_Learning_in_Medical_Education.2.aspx#P100
http://journals.lww.com/academicmedicine/Fulltext/2006/03000/The_Impact_of_E_Learning_in_Medical_Education.2.aspx#P101
http://journals.lww.com/academicmedicine/Fulltext/2006/03000/The_Impact_of_E_Learning_in_Medical_Education.2.aspx#P102
http://journals.lww.com/academicmedicine/Fulltext/2006/03000/The_Impact_of_E_Learning_in_Medical_Education.2.aspx#P103
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materials, such as virtual patient simulations, that could soon be within the reach of any educator 

and learner.
-36

 

 

Development and Future of the E-learning  

Developments in e-learning and technologies are creating the groundwork for a revolution in 

education, allowing learning to be individualized adaptive learning, enhancing learners' 

interactions with each other (collaborative learning), and transforming the role of the 

teacher.Adaptive learning uses technology to assess learners' knowledge, skills, and attitudes at 

the beginning of online training in order to deliver educational materials at the level most 

appropriate for each learner. In the online environment of e-learning, adaptive learning is possible 

through identification of the learner, personalization of content, and individualization of tracking, 

monitoring, support, and assessment.
,
 Adaptive learning is the ultimate learner-centered 

experience because it individualizes a unique learning path for each learner that is likely to target 

his or her specific learning needs and aptitudes. The potential for collaborative learning to break 

the isolation of learners is realized in e-learning technologies. Advances in synchronous distance 

education and collaborative technologies like Weblogs, message boards, chats, e-mail, and 

teleconferencing are making such collaborative learning more readily available. Quantitative and 

qualitative studies of collaborative learning in medicine have shown higher levels of learner 

satisfaction, improvements in knowledge, self-awareness, understanding of concepts, 

achievement of course objectives, and changes.
37,,38

 

 

Conclusion: 

This article presented a general overview of the current trend in e-learning with a focus on the 

medical education, main findings from the recent systematic reviews of studies involving e-

learning that show many gaps in the way the effectiveness of e-learning is being examined, and a 

review of emerging technologies that have potentials for meeting new requirements for 

competency-based training. The article also provided examples of emerging consortiums of 

institutions that have created common e-learning experiences for their medical trainees. As e-

learning continues to be widely integrated in the training of future physicians, it is critical that our 

http://journals.lww.com/academicmedicine/Fulltext/2006/03000/The_Impact_of_E_Learning_in_Medical_Education.2.aspx#P79
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efforts in conducting evaluative studies should target specific e-learning features that can best 

mediate intended learning goals and objectives. Without an evolving knowledge base on how best 

to design e-learning applications, the gap between what we know about technology use and how 

we deploy e-learning in training settings will continue to widen. 

E-learning refers to the use of Internet technologies to deliver a broad array of learning modes 

that enhance learners' knowledge and performance. There is evidence for the effectiveness and 

acceptance of e-learning within the medical education community, especially when combined 

with traditional teacher-led activities in a blended-learning educational experience. Several digital 

repositories of e-learning materials exist, some with peer review, where instructors or developers 

can submit materials for widespread use or retrieve them for creating new materials. The 

evaluation of e-learning should include a peer-review process and an assessment of outcomes 

such as learner satisfaction, content usability, and demonstration of learning. Faculty skills in 

creating e-learning may differ from those needed for traditional teaching; faculty rewards for 

scholarly activity must recognize this difference and should be commensurate with effort. With 

technological advancement, the future offers the promise of high-fidelity, high-speed simulations 

and personalized instruction using both adaptive and collaborative learning. Centers of excellence 

in e-learning can provide national support for the design, development, implementation, 

evaluation, collaboration, and sharing of digital e-learning materials. The integration of e-learning 

into undergraduate, graduate, and continuing medical education will promote a shift toward adult 

learning in medical education, wherein educators no longer serve solely as distributors of content, 

but become facilitators of learning and assessors of competency. 
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