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Introduction: Since their creation Internet and information 
and communication technologies have spread world wide 
and have become an integral part of our everyday life. They 
have become part of every aspect of society from 
entertainment and banking to healthcare delivery and 
education. The usage of Internet technologies and their 
applications in the field of education is known as e-education. 
E-education includes a large variety of methods: online 
lectures and information, audio and video teleconferencing, 
interactive software, problem-based learning. The primary 
tools of e-education are e-mail, e-meetings, e-expeditions, 
and the methodologies of a pedagogy known as e-learning. 
E-learning is part of e-education and is characterized by the 
heavy reliance on the computer with the internet as the main 
instrument for the enhancement of individual performance, 
where as e-education is a multi-media event. E-learning is a 
fast developing new aspect of education that has centered 
the attention of nearly every training sector due to the many 
benefits it can provide for both teachers and students. [29] 
E-learning can be used as an addition to the traditional 
teaching method providing self-directed and individualized 
learning experience. [17] The use of computer-assisted 
instruction in medical education has increased steadily in 
the last decade with the availability of personal computers. 
Many computer-assisted programs can be used to train 
residents in the required skills for their area of expertise. 
Ophthalmology as a field of medicine relies heavily on images 
and more often than not findings and diagnosis are made 
based on visual information. This aspect of ophthalmology 
makes it a prime candidate for e-educational purposes [21]. 

Aims: To create a systematic review of existing literature. 
The main tasks are: 
1. Assessment of benefits e-education gives. 
2. Availability of e-education and existing barrier for its 

implementation 
3. Future directions and development of e-education in 

ophthalmology. 
Materials and methods: Literature review 
Results: The subject of e-learning in ophthalmology is 

first brought up in 1975 by Cuendet JF et al. At the time the 
term e-learning still didn't exist and in their work they present 
the possibility of computer assisted learning (CAL) in 
ophthalmology [3]. Two years later the same team considers 
most technical obstacles overcome and presents solutions 
to the remaining ones. [4] While there are many new barrier 
to e-learning implementation at that point in time the existing 
problems appeared solvable. 

Arden GB further develops the idea of computer use in 
ophthalmology. In his study he presents the existing to that 
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moment technology and his vision for its future development. 
Arden stresses that education is one of the aspect that would 
benefit most for computer integration in healthcare [1]. 

In 1990 Giezendanner FD summirises the possible usage 
of existing computer technologies in the educational field. 
[12] With the advancement of information technology new 
possibilities become available for training purposes of 
residents and students. In the 90s most computer-assisted 
teaching methods focused on a single issue with 
comprehensive view of the subject seemingly not feasible at 
the moment. 

Folberg et al. create a large database including high quality 
illustration, photographs and dynamic introduction to 
pathophysiology using interactive animation sequences. The 
team presents this as an inexpensive alternative to the existing 
technologies, making computer-aided education available for 
personal use [10]. 

Lonwe B and Heijl A research the use of computer-assisted 
instruction in emergency ophthalmological situation. They 
develop a system that allows inexperienced students to learn 
and improve skills, without jeopardizing the patient's health 
during training. After having used the system, the majority 
regarded it as a valuable or very valuable addition to 
traditional methods of teaching. The team concludes that 
the instruction system can improve the quality of 
ophthalmic teaching without increasing teaching staff 
requirements [23]. 

Kaufman D et al. study the impact of a multimedia 
computer-aided learning (CAL) program in third year 
ophthalmology clerkship. The research shows very good 
results with improved understanding in all participants. [19] 

In 1995 Lee JM et al develop a similar program "The 
educational program on ophthalmology" that offers 
interactive and self-controlled ways of learning through 
multimedia and hypertext [24]. 

Limited number of patients and time is a major problem in 
ophthalmology training. To overcome those difficulties and 
reduce risk for clinic patients Dick GB et al implement a 
computer-assisted teaching program focused on primary 
open-angle glaucoma. The program includes anatomy, 
pathology, clinical symptoms and finding raising the quality 
of the educational process [8]. 

Surgical skills are another aspect of ophthalmology which 
presents a problem for trainees. In order to improve existing 
skills and induce the creation of new ones in 2000 Mehrabi et 
al research the possibility of teaching surgical skills via 
computer-aided learning program. The test results show that 
when used in conjunction with standard teaching methods 
improve student result 15-20% [25]. 
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Hamam researches the application of e-learning in 
teaching laser surgery, showing promising results and 
improved skills in participants [15]. 

In 2001 Devitt P et al create a computer program with a 
problem solving format that includes the most common 
ophthalmic conditions. After implementing the program in 
student education test results were compared between groups 
who participated in the program and those who did not. 
Results show that a suitably constructed material on the 
computer is a useful aid in teaching ophthalmology to medical 
undergraduates and the material and the medium also act as 
a stimulus for further learning [5]. 

Kong J et al further explore the benefits from problem based 
learning (PBL) in their 2009 study. Dividing a 30 person class 
in three groups taught by different methods they found that 
PBL improves the quality and effectiveness of the educational 
process, while digital PBL also motivates students to further 
improve diagnostic and problem-handling skills [18]. 

Kuchenbecker J. and Demeler U. also research the educatio
nal aspect of computer implementation in ophthalmology [20]. 

With the creation and wide spread of Internet it also 
becomes a part ofthe e-education process. Dick B and Pfleiffer 
N. create a comprehensive analysis of existing ophthalmologic 
services on the internet. [7] The team also analyzes the 
subject of internet use for ophthalmological teaching further 
by discussing most common encountered problem, technical 
and legal issues [6]. 

While the Internet holds promise for many benefits it 
also presents new barriers and obstacles for their 
implementation. Dietel M creates a comprehensive analysis 
of the possibilities and limitation of tele-education in his study 
from 2001. [9] Lack of quality, communication and integration 
into the existing structures are cited as most common barriers. 
Friedman RB further expands on the subject of expected 
problems, describing the ten most obvious reasons, that if 
not overcome would cause e-education could fail [11]. 

Another problem that stops the implementation is the 
readiness of physicians for web-based learning environment. 
Stokes CW et al research the problem further, finding that 
66% of the participants use computer aided learning 
packages, but nearly all of them don't plat to continue using 
them or plan the severely limit their use [32] 

Michelson et al study a more limited use of e-education 
with live broadcasting. [26] Later they expand on the system 
including live transfers and on demand lectures, showing 
us that such a system can be created with little to no prob¬ 
lems [27]. 

In 2002 in Tuebingen the first interactive case 
demonstration software (TES) for Germany was created. TES 
was found to be an easy to use tool suitable for lecturers and 
students and was one of the first major steps towards realistic, 
practice-oriented and interactive education. [30] 

Glittenberg and Binder study the usage of 3D design 
software for teaching purposes in neuro-ophthalmology and 
surgery. The study has overwhelmingly positive feedback 
and the teaching method is rated as superior the classic 
methods by all participants [13]. 

Prinz A et al continue to research the advantages of 3D 
animated teaching for ophthalmic surgery and compare it to 
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traditional videos. The results show better spatial and 
theoretical understanding of difficult topic in ophthalmic 
surgery compared to the control group [28]. 

In 2006 Glittenberg and Binder further explore the 
possibilities of 3D teaching and develop an effective method 
for teaching complex topics in ophthalmology via 3D animation 
and interactive technologies. The test result show that three-
dimensional computer animation technology can significantly 
increase the quality and efficiency of the education and 
demonstration of complex topics in ophthalmology [14]. 

In their 2011 study Handzel DM and Hesse L analyze the 
existing web-based learning application that German 
University Hospitals provide to visitor, students and doctors. 
The applications are evaluated in terms of quality and 
quantity. The authors note excellent availability, with all 36 
web sites accessible by everyone, but while most provide 
information for both students and doctor (28) there is a great 
variation in both its quantity and quality. Only 9 of the sites 
have e-learning platforms on them and no website makes use 
of crediting successful studying. One of the major problems 
for most of the web sites is the inability to check if the 
information is up-to-date. [16] 

In 2006 the University Eye Hospital Freiburg (Germany) 
introduces an Internet-based e-learning module as part of 
the ophthalmology training for medical students. [2] Results 
from the follow up tests show that e-learning is a sensible 
addition to the established ophthalmology training for medical 
students. It is comparably easy to integrate into the curriculum 
and is well accepted by medical students [31]. 

In 2009 the e-learning consortium of Korea publishes the 
results from e-learning implementation. The results show that 
e-learning increases efficiency and effectiveness of the 
teaching process when used with standard teaching methods 
with a large field for further improvement [22]. 

Conclusion: E-learning and e-education in a boarder view 
offer many benefits for both teachers and students and while 
there are barrier to their implementation most can be overcome. 
Despite those benefits e-education cannot replace the 
existing methods of education and its main role should stay 
supplementary to traditional lectures and teaching methods 
in the field of ophthalmology [33]. 

Summary: E-learning is a promising new aspect of 
teaching that allows students to improve their skills and 
acquire new ones without additional risk for the patients' 
health. E-learning is inefficient on its own, but when used to 
supplement standard teaching methods it improves the 
efficiency and efficacy of the teaching process without 
increasing the requirement for the teaching staff. At the same 
time lack of readiness of the physicians to participate in a 
web-based learning environment, lack of interoperability, a 
large variety in quality and quantity of existing software 
present a barrier that prevents implementation. 
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Резюме: Электронное обучение является перспек
тивным новым направлением обучения, что позволяет 
студентам совершенствовать свои навыки без дополни
тельного риска для здоровья пациента. Электронное 
обучение является неэффективным по себе, но при ис¬ 
пользовании в дополнение к стандартным методам 
обучения оно повышает эффективность учебного про¬ 
цесса без увеличения потребности в обучении персона¬ 
ла. В то же время отсутствие готовности врачей к учас
тию в веб-среде обучения, отсутствие взаимодействия, 
большое разнообразие по качеству и количеству суще
ствующего программного обеспечения представляет 
трудности. 

Ключевые слова: офтальмология, электронное обу¬ 
чение. 

ЕЛЕКТРОННЕ НАВЧАННЯ 
В ОБЛАСТІ ОФТАЛЬМОЛОГІЇ 

Славейков К., К. Трифонова, йеэро^а-То^а \, 
В. Стоянов, В. Зповпеча 
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Болгарія, кафедра офтальмології 
та загальної практики 

Резюме: Електронне навчання є перспективним но
вим напрямом навчання, що дозволяє студентам удос
коналювати свої навички без додаткового ризику для здо
ров'я пацієнта. Електронне навчання є неефективним 
по собі, але при використанні як додаток до стандарт¬ 
них методів воно підвищує ефективність навчального 
процесу без збільшення потреби в навчанні персоналу. 
У той же час відсутність готовності лікарів до участі у веб-
середовищі навчання, відсутність взаємодії, велика різно¬ 
манітність за якістю та кількістю існуючого програмного 
забезпечення представляє труднощі. 

Ключові слова: офтальмологія, електронне навчання. 
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