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Abstract: 
Bridging gaps between sciences has no longer been just a vision1, it becomes a 

strategy. Computer sciences, specially computer networks and multimedia, are being 
used to exhibit powerful and principles of other sciences. Medical field is a rich  area 
for computer interested persons to do a lot of thing. Tens of millions of sites on the 
Internet deal with medical terms. Medical training and medical education are  the 
most important issues to be developed and be published on the Internet. Security, 
standardization, and certification of medical related sites are  so important to be 
considered from now on. Another critical issue, to be reviewed and be evaluated, is 
forgetting the main objective(s) when developing medical applications. This paper is a 
trail to emphasis on that vital and critical problem. The author demonstrates the 
powerful of using the Internet and the multimedia in ways of teaching generally, then 
showing the roles of using web enabled applications in medical education and 
training. Also, he presents the leverage of  using web enabled education and teaching 
in medical field. 
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1. Introduction:
Web enabled applications have become more popular in many fields. On-line 

applications are being used everywhere, starting from e-commerce, passing through 
doctor-online and pharmacy-online, ending with distance learning. Using multimedia 
adds an order of magnitude in getting the benefits of knowledge cognition specially in 
the medical field. Some of medical applications are: medical training, anatomy and 
physiology, virtual surgery, videoconferencing networks, and online resources [Cott 
2002]. In medical training: multimedia enables interactive health care training, 
medical references are using multimedia, professionals and consumers benefit, and 
teaching tools can simulate actual patient encounters [Elma 2002a]. In anatomy and 
physiology:  examples for available products are: Anatomy and Physiology videodisc, 
National Library of Medicine's Visible Human Project, and The Dynamic Human. In 
virtual surgery : rehearsal of complicated procedures possible, simulators teach 
motor skills and cognitive knowledge necessary for procedures, and laparoscopic 
surgery. In videoconferencing network : Videoconferencing connects hospitals, 
allows patient diagnosis and treatment through video conferencing, and transmits 
medical images and clinical procedures. Online resources : medical journals(online 
journal of current clinical trials), medical databases(MEDLINE), government 
institutions (National Institute of Health), and medical communities (WebMD) [Hofs 
2001].

"I think we are still at the very early stages of utilizing technology in 
telemedicine," says Rashid Bashshur, PhD, Director of Telemedicine, University of 
1   …   The main difference between a vision and a strategy, a vision is a dream and may or may not be realized, while a  

strategy is a plan to get a real product.



Michigan Health System and President of the American Telemedicine Association. 
"The importance of information technology in health care is that it expands the 
capabilities and reach of health care institutions to serve widely dispersed populations 
regardless of where they live." [Sull 2001].

This paper presents the author’s experiments in applying the Internet to 
develop the ways of teaching and educating his fellows.  It is divided into six main 
sections after this introduction. First section discusses the methodology used. Second 
section demonstrates the ways of teaching and educating. Third section discusses the 
role of web enabling when developing medical field applications. Fourth section 
shows some experiments of author's courses. Fifth section illustrates some results 
evaluation. Sixth section demonstrates conclusions and future work. Let us start with 
the ways of methodology used.

2. Methodology used:
For each course, the author assigns an e-mail account to receive and discuss 

the assignments and the fundamentals, builds a home page and puts his lectures and 
other activities. Each student should build his/her home page and puts the assignments 
after sending its URL to the assigned e-mail. The author manages each course through 
the Internet. The course management includes: contacts, syllabus, lecture notes, lab 
activities(experiments), assignments, projects, tutorials, database that includes the 
performance of each students (each student has assign a PIN number to access his 
record to know the status of his/her performance), the ideal solution of each problem, 
the odd cases and ways of handling it, statistics of each exam, and helping tools[Elma 
2002b].

3. Ways of Teaching and Educating:
Nobody can deny the role of multimedia in educating people. Figure (1) shows 

the percentage of how much people retain using various teaching activities [Hofs 
2001]. 

Source: National Training Laboratories (NTL) Institute, Bethel, Maine, USA

Figure (1) The percentage of how much people retain using various teaching activities.

One of the main problems that faces curriculum developers is misusing 
multimedia when building any e-course.  Misusing multimedia means forgetting the 
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main objective(s) of the curriculum and showing the ability of using multimedia on 
computers. So, this section is important to answer questions about deploying 
multimedia to serve curriculum(s) objectives. Figure (2) shows components of ways 
of teaching.

Figure (2) Components of ways of teaching.

Ways of teaching are the corner stones in both closed education or open education 
(distance learning).  We can extend old fashion presentation to be a part of distance 
learning by adding video conference facilities. 

The following are some tools used in distance learning:

a. Communication tools (Discussion forums, file exchange, Internal e-mail, 
online Journal/notes).

b. Productivity tools (bookmarks-web bibliography, new user orientation, 
searching within course, self progress review).

c. Real-time tools (Group web browsing, real-time chat, video services, voice 
chat, whiteboard-virtual classroom,  bulletin board, conference board).

d. Student involvement tools (workgroup, self-assessment, student community 
building-sharing ideas)

e. Curriculum tools (course layout templates, digital library).
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f. Instructor support tools (instructional tools, automated testing and scoring, 
online grading tools).

4. The roles of web enabling when developing medical field applications:
There are four main roles of web enabled medical applications. The first role 

is the moral role. The second is the business role. The third is the educational role. 
The fourth is the managerial role.

4.1 The Moral Role :
The moral role is very important. The patient can consult the Internet 24 

hours a day seven days a week. Patient can know the general information about cases, 
the can know the closest clinic, the closest pharmacy. They can also make 
appointments to see doctors and order prescriptions from pharmacies. 2

4.2 The Business Role :
There are more than seven million published pages are added to the World 

Wide Web everyday. This growth rate means the 2.1 billion unique pages available on 
the Web will double in the span of about one year. 

At the end of November 
2002, the results of search for 
"distance learning" netted 2,580,000 
pages. (in google.com search 
engine). Table (1) shows the results 
of  search of some related words to 
the medical field. The total number 
of sites found is 105,840,000 site. 
About 5% of those words may be 
found in more than one site. So, 
about 100 million sites deal with the 
medical field. The average cost of 
hosting a site (including the cost of 
domain name) is 100$ per year. The 
big money represents about 20% of 
Gate's wealth.

This table also shows the importance of using the Internet in medical 
education field. About twice times is the number of sites that deal with medical 
education compared with the general distance learning.

There is another great point of view which was taken from a lot of universities 
(like: The University of Southern California at Irvine www.usc.edu, Stanford 
University www.stanford.edu , and other universities) and some business providers 
(like: "Dialpad dot com" company www.dialpad.com3 that enable any Internet user all 
over the world to call any telephone in the USA using voice over IP concepts). All 
these sites started in providing their services for free, then, they proceeded selling 
their services. So, we can behave in the same manner in near future.

4.2 The Education Role :

2 According to a study conducted by a Washington DC-based market research firm.
3  The number of customers, who had accounts on "Dial pad dot com", was 12 million customers on Jun. 1, 2001. "Dialpad dot  

com" relied on the commercials in their site and the collection of customers' profiles.

Number in MillionsWords
33.60Medical
14.90Medicine
11.10Doctor
4.10Medical education
3.58Medical Training
2.25Doctor online

16.00Hospital
6.89Surgery
4.22Nurse
4.48Clinic
1.96Emergency Room
1.87Pharmacy
0.89Pharmacology

105.84Total
Table (1)  Results of sites in google.com containing 

some words used in medical education.

http://www.dialpad.com/
http://www.stanford.edu/
http://www.usc.edu/


You will find this statement at the home page of The University of Wisconsin 
(USA) :Offering print-based and Web-enhanced courses, Independent Learning has 
over 500 university, high school, vocational, and continuing education courses. UW-
Extension IL courses are fully accredited by the North Central Association of 
Colleges and Schools. Credits earned through Independent Learning are transferable 
to other educational institutions.

"From the $39.95 The Doctors Book of Home Remedies by Compton's 
NewMedia to the $22,000 American Heart Association Advanced Cardiac Life 
Support training system by Actronics, multimedia computers are providing patients, 
doctors, and nurses with interactive health care training and medical references. 
Graphic Education's Interactive Healthcare Directories lists nearly 2,000 software 
titles developed for health-related education and reference. These programs cover 
both professional and consumer subject matter, including medicine, nursing, allied 
health, staff development, patient education, and health promotion. With the directory, 
you can quickly locate software covering anatomy, medical terminology, infection 
control, diabetes, and surgical procedures" [Hofs 2001].

Loading courses on the net, a part of distance learning, is named course-ware. 
The other part of distance learning is the management part. This management part 
starts with registration phase of a degree and ends with the phase of giving the 
diploma to successful student.  Between these phases, there are some other 
managerial/administration phases (e.g.: follow up student performance, exams, 
funding affairs, …etc.). All those phases use web enabling tools (like: ASP, ASP.net 
or JSP) to connect the web pages into the university databases. We train our B.Sc. 
students on the web enabling concepts and building a project in the last 10 hours of 
the “Multimedia course- http://www.h-elmahdy.net/multimedia/” lab. 

4.3 The Managerial Role :
In medical field, we can store the medical information either in text or in 

graphic format. The direct application of web enabling would be on the text 
information.  Doctors can remotely deal with their patients' data through their mobiles 
or their handheld palms. Those ways are effective especially for critical cases. Also, 
doctors can load their to-do list with full records (from main frames in hospital) when 
seeing their patients in hospitals.

Graphical formats (Like: CAD Scans, X-Rays, …) play a vital role in video 
conferences –during surgery or any consultation- in working groups. Visualization of 
cases and their related data facilitates understanding and consequently improves case 
management.

Over and above all computational facilities to serve doctors to do all office 
work (reports, e-mails, searches, home pages, accounting, …). 

5. Some Experiments:
There are 9,360 sites that deal with Gynecology, 595,000 sites that deal with 

Obstetrics. Some sites in that field are http://www.obgyn.net/, http://my.webmd.com/ , 
http://uhrad.com/ .

The author has applied those methodology and concepts on the following 
courses since 1998.

http://www.h-elmahdy.net/multimedia/    http://www.h-elmahdy.net/hum212/ 

http://www.h-elmahdy.net/hum212/
http://www.h-elmahdy.net/multimedia/
http://uhrad.com/
http://my.webmd.com/
http://www.obgyn.net/


Figure (3) Final results of the 2nd year

(224 of academic year 01/02).

http://www.h-elmahdy.net/inf482/   http://www.h-elmahdy.net/data/ 
http://www.h-elmahdy.net/inf381/   http://www.geocities.com/inf483/ 

Those courses were applied in different universities in Egypt (some of them 
are in parallel). The first place was the Military Technical College (undergraduate for 
two years). The second place was The Institute and Statistical Studies and Research of 
Cairo University (post graduate for one year). The third was the Faculty of Computer 
and Information Sciences of Ain Shams University (both under graduate and post 
graduate for two years. The fourth place was The Faculty of Engineering of the 6th of 
October University (undergraduate for one year).  The last place was the Faculty of 
Business Administration of the Arab Academy for Science and Technology & 
Maritime Transport (undergraduate for one year).

The best results, the author has got so far, are the students of the  Faculty of 
Computer and Information Sciences of Ain Shams University. Those students had the 
highest GPA4 in the secondary school (the minimum GPA was 3.8). Next section 
demonstrates .

6. Results Evaluation:
In one hand, as the result of this experiments, there are three main significant 

events have happened. First, the author was selected to be a consultant to the 
"Computer Department" of the Egyptian Ministry of Education, he participated as a 
co-author of  "Computer" text books (five books have been used in teaching the 
Egyptian students in primary, prep, and secondary schools since the academic year 
2001/2002). The books for prep schools teach students to build and publish home 
pages using the HTML and FrontPage, while secondary schools books teach students 
to build dynamic home pages. Second, the chairman of  Ain shams University 
Information network (ASUNET) assigned the author to be the consultant of 
ASUNET to develop a two-year project named "E-University". Third, Ain Shams 
University assigned the author to be a member of Tempus5 project (The project was 
named: Center for Electronic Education and Distance Learning (CEEDL(. The 
application of CEEDL was mailed to the headquarter of Tempus on Dec. 3, 2002.

In the other hand, 
this methodology has some 
pros and cons. About 25% 
of students do not attend 
lectures (they depend on 
the existence of all 
activities on the Internet). 
Students can find the 
lecturer and discus with 
him whatever is difficult, 
interchange thoughts, and 
solve any problem. 7.5% of 
students reply to requests of 
the lecture within the first 7 
hours, they reach to 30% by 
the end of the day, after two days they reach 70%, about 15% do not care (most 
probably they fail to pass the course). Figure (3) shows the final results of the 2nd year 
4  GPA … Grade Point Average … compared to 4.0.
5  Tempus is European project  http://www.etf.eu.int/tempus

http://www.geocities.com/inf483/
http://www.h-elmahdy.net/inf381/
http://www.h-elmahdy.net/data/
http://www.h-elmahdy.net/inf482/


of the FCIS students in the academic year 2001/2002. The previous courses’ results 
showed the following: 2% got the full mark, 34% got an “A” (including the full mark 
students), 24% got a “B”, 15% got a “C”, 18% just pass, and the rest failed to pass. 

The responses from the author’s fellows encouraged him to use that way in all 
of his classes (through the last three years). It can be strongly said: applying this way 
in the medical field will satisfy all objectives of the education and will save money, 
will improve physicians’ skills at no risk of real experiments on human patients. 
Chatting and discussion groups will add an order of magnitude on the benefits of that 
experiment.

7. Conclusion and future work:
Bridging gaps between sciences has no longer been just a vision, it becomes a 

strategy. Computer sciences, specially computer networks and multimedia, are being 
used to exhibit powerful and principles of other sciences. Medical field is a rich  area 

for computer interested persons to do a lot of thing. Tens of millions of sites on the 
Internet deal with medical terms.

One of the main problems that faces curriculum developers is misusing 
multimedia when building any e-course.  Misusing multimedia means forgetting the 
main objective(s) of the curriculum and showing the ability of using multimedia on 
computers. So, this section is important to answer questions about deploying 
multimedia to serve curriculum(s) objectives.

Web enabled applications have become more popular in many fields. On-line 
applications are being used everywhere, starting from e-commerce, passing through 
doctor-online and pharmacy-online, ending with distance learning. Using multimedia 
adds an order of magnitude in getting the benefits of knowledge cognition specially in 
the medical field.

There are four main roles of web enabled medical applications. The first role 
is the moral role. The second is the business role. The third is the educational role. 
The fourth is the managerial role.

We have to have a professional committee to guarantee and certify medical sites and 
set standards for them .

Note: the material of the oral presentation of this paper at Mednet2002 can be found 
at this URL: http://www.h-elmahdy.net/mednet2002/ 
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