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Abstract: - Some potentials and limitations of E-Learning are examined, as they vary across disciplines. The paper argues that E-Learning is likely to be more successful in disciplines where the role of well-structured knowledge and reasoning is predominant. However, some limiting factors emerge in disciplines where decision making that requires more complex information processing is involved. Also, when it comes to learning certain skills and/or exhibiting performance knowledge, limitations are encountered that are not likely to be overcome by improving on present technology only. In other words, the role of direct personal interaction between student and instructor emerges as a crucial one in some cases. On the other hand, academic environment itself seems to play an important role in motivating students. It is therefore important to find the proper balance and make optimal use of available technology for E-Learning. MIT’s OpenCourseWare and European Credit Transfer System (ECTS) initiatives address some of the issues discussed, and point to possible directions for solving them.
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1  Introduction
Recent advances in information and communication technologies, particularly emergence of Internet and World Wide Web, gave rise to a specific form of Distance Learning: E-Learning.

Distance Learning has been around for well over hundred years, and its original form was correspondence courses. By the middle of last century radio and television became more popular as instructional media. By the end of the century videotaped lectures became a standard in university courses, and both video and audio tapes were mailed to those taking correspondence courses of various kinds. The definition of Distance Learning has changed along with the technology available. But the main features, defining it as learning where student and instructor are separated by space and time, persisted.

It was Internet technology that allowed for real time video communication. So, while remaining separated by space, student and instructor were not necessarily separated by time any more. This gave rise to many expectations and new possibilities for learning as well as a new term: Online-, or E-Learning.

E-Learning technologies offered a potential to assist in solving a range of problems in education. From those typical for developing countries, i.e. delivering classes to a geographically broad and diverse population, meeting demand of ever increasing enrolments and lack of physical building space (Bollag and Overland, 2001), to those also common to developed countries, as meeting the pressure to contain the costs, improve on quality of instruction, focus on customer needs, and respond to competitive pressures (Horgan, 1998).

Quite a different view is offered by opponents of E-Learning, as exemplified by Fox (1998). What is in dispute, according to him, is not whether distance education is ideal, but whether it is good enough to merit a university degree, and whether it is better than receiving no education at all.

In what follows, we focus on potentials and limitations intrinsic to present technology itself. We argue that E-Learning is not likely to be equally successful across various disciplines, regardless of the available bandwidth, or the instructor’s skillfulness in designing his lectures. We examine the roles played by direct personal interaction and academic social environment. Finally, we discuss the MIT’s OpenCourseWare and European Credit Transfer System (ECTS) initiatives, and the way they address some important issues of E-Learning.

2  Dependance on the Domain

Quality of instruction in E-Learning is affected by various factors. At the technology level, E-Learning is barely overcoming childhood diseases. Though the situation is rapidly improving, equipment failure, lost connections and bandwidth problems are still largely affecting the delivery of E-Learning. A recent study (Carter, 2001) of students taking compressed video courses in a U.S. community college program, showed that only 42% of students in three groups spread over the different sites agreed with the statement that the equipment and technology operated correctly.

At the course design and delivery level, instructors are often blamed for exhibiting insufficient skill and/or willingness to cooperate with technicians, so as to make the most of the available technology.

However, regardless of the design skills of the instructor, the subject matter itself also plays an important role in E-Learning. Organizing and delivering course material may not be the same task for various disciplines. In areas where domain knowledge is relatively homogenous and well structured, designing an E-Learning course may require tools and skills from standard arsenal. A typical course in history, geography, biology, or mathematics, may be enhanced by a documentary video, or animation, which may fix student’s ideas, and/or help resolve possible ambiguities. A course in anatomy and some of the clinical medicine courses require different type of knowledge of the subject to be acquired by the student. In fact, the main component of the latter assumes direct contact with the patient (i.e. physical examination). This contact, however, cannot be reduced to visual contact only.

In a word, domains where knowledge is relatively well organized and systematized, where reasoning required to apply this knowledge is relatively well defined and strait-forward, are likely candidates for successful deployment of E-Learning. On the other hand, domains where decision making process (in applying domain knowledge) requires processing complex information from various sources, are not good candidates for E-Learning. Typical such domain is that of medical diagnoses.

It is important to realize that the main premise today’s E-Learning is based upon is real time video communication between instructor and student. But while audio component of the communication may not be significantly reducing audio information, compared to that of a direct personal interaction, it can hardly be true of the video component of the communication. Visual information transmitted by a single video camera and a technician is a far cry compared to visual information available to persons communicating directly to each other.

The problem has been recognized by a number of authors. Valentine (2002) suggests that “Instructors also have adaptations they need to make to the technology. An instructor used to visual cues may find it difficult to adapt to a situation such as compressed video. The students at the remote site are not always in clear view of the instructor.” (p. 6). While McKnight (2000) (cited in Valentine, 2002) contends that proximity and eye contact are important factors in education that are limited in the distance learning environment. She points out that we inherently recognize the connection these provide, but in the distance learning environment they are “both severely and sometimes permanently compromised” (p. 2). McKnight asserts that professors are unable to observe the emotions of the students and cannot detect “moments of anxiety,” thereby limiting their ability to respond to student needs.

To appreciate the magnitude of the problem of visual communication, we should bear in mind that even a very simple TV production - TV news - is broadcast from studios with multiple cameras, and teams of operators, technicians, directors, etc.

As a matter of fact, anyone considering setting up an on line course in life sciences will have to face the standards set by Sir David Attenborough’s marvelous productions like Life on Earth, and some others of the kind that followed.

Carrying it further, there is a whole art of visual communication language being developed by the film industry over the past century. We have to point out a distinction, however. It is often the case that arts, using specific languages of expression, communicate ambiguities to their recipients. Education has a completely opposite goal - that the language of communication must help resolve ambiguities as much as possible.

3  What About the Skills?
Skill is usually defined as ability, proficiency, expertness that comes from training, practice, etc.; “an art, craft, or science, especially one involving the use of the hands or body” (Webster’s New World Dictionary, Second College Edition, 1970). From riding a bicycle or swimming, to performing an open heart surgery, skill implies a combination of a specific knowledge (sometimes also called performance knowledge) and an adequate motoric activity. Learning and mastering a skill typically require a close and at times long, direct interaction between instructor and a student. This is why medical surgery will probably be at the bottom of the list, when medical schools consider offering some of their courses as E-Learning courses.

It may seem as a paradox though, that information technology is at the core of some of the most successful tools for learning skills today. Contemporary flight simulators are as close as can be to the real world flying experience. Still, flying licenses are probably not going to be offered soon to students completing E-Learning course only in flying.

4
The Role of Motivation and Academic   Environment 

Motivation and collaboration have long been recognized as important factors for overall success of E-Learning, where students are separated by distance.

It is often assumed that, typically, students that opt for E-Learning are more mature, already in their respective professions and, as a consequence, that they have well defined goals and are more motivated (Dibiase, 2000). A recent research, however, questioned the motivation of E-Learning students (Qureshi, Morton, Antosz, 2002).

Palloff and Pratt (2000), (cited in Valentine, 2002), point out that “collaborative learning processes assists students to achieve deeper levels of knowledge generation through the creation of shared goals, shared exploration, and a shared process of meaning making”. Woods and Ebersole (2003) indicate that recent research “demonstrates that immediacy or pro-social behaviors positively correlate with both affective and cognitive learning in the face-to-face classroom setting.” They go on suggesting that similar results may be obtained in the online setting, and discuss several “online and offline community-building strategies that may be used to foster a positive social dynamic in online courses.”

While building and managing a positive social dynamic is equally important consideration for instructors in traditional classroom setting, many important instances of that dynamic are given for granted in a traditional academic environment. Sharing libraries, laboratories, and other on-campus facilities, or even just socializing, are all, if only implicitly, contributing to the same goal.

5  The Emerging New Standards

The technology that enabled the transition to E-Learning is also causing a paradigm shift in the way teaching and learning is perceived. “Educational delivery methods grew more complex and student populations more diverse. It is only in the last hundred years, however that education has become more ‘democratized’ and thus available to a much broader population, and only in the last 25 years that the expansion of ‘open’ education and ‘distance’ education have truly impacted the availability of formal education to those unlikely or unable to have pursued it in the past.” (Pond, 2002).

At the same time, wide availability of free learning resources in this age marked by exploding information technologies, causes another issue to emerge: how are the students to verify their learning in order to receive their accepted credentials (Beaudoin, 2003)?

Universities are faced with the task of reassessing their role, and their vision and plans are challenged. Being under the pressure to find new sources of revenue, increase enrollments, and gain prestige, universities are “increasingly turning to the for-profit company as a means to meet these goals. This is particularly evident as non-profit colleges and universities create for-profit subsidiaries to deliver distance education.” (Bleak, 2002). Bleak examines the arguments further in the light of an estimated $25 billion global online education market by 2003: “Many argue that these for-profit organizations are inimical to the core values of higher education: shared governance, non-proprietary scholarship divorced from revenue considerations, and faculty control of the curriculum, while others contend that the academy must adapt to new market-driven realities.”

It is in this light of conflicting interests and motives that the bold OpenCourseWare initiative from MIT is to be analyzed.

When MIT first assessed how to position itself in the emerging E-Learning market, the university considered launching a for-profit enterprise, MIT.com. But the faculty did not support that idea. Instead, the decision has been made to challenge the whole academic community with the bold move: MIT’s curriculum will be made available on the Web for free to everyone! As a pilot offering to the public, a few dozen courses were posted on the OCW website in September 2002. By September 2003 several hundred courses were officially launched, and by September 2007 virtually all of MIT courses will be published. This means that for over 2,000 courses lecture notes, assignments, syllabi, tutorials, video simulations and reading lists will be posted on the university site. All these materials may be used, copied, distributed, translated and modified only for non-commercial educational purposes. OpenCourseWare is not, however, an MIT education, and it does not offer a degree or certificate.

Greeted and praised worldwide as a revolutionary move in contemporary education, the MIT’s OCW undoubtedly fulfils its basic mission - to advance knowledge and education while treasuring the values of opportunity and openness.

As Jon Paul Potts, OCW communications manager put it in an interview, "Our goal is open knowledge. We're really trying to buck the trend of commercialization of knowledge and start the trend of sharing knowledge around the world."

A whole range of issues needs to be resolved along the way. And indeed, progress is evident at various levels. New ITU standard for video coding provides a basis for building applications suitable for E-Learning (Zahariadis et al, 2004). At the level of information management systems design, promising steps are being made (Pu et al, 2004). Still, a technology platform for a content management system, that will meet the needs imposed by courses coming from various disciplines, has yet to be selected. And there is an issue of dealing with intellectual property, too.

Many issues have to be resolved along the way, ranging from those dealing with intellectual property, to selecting a technology platform for a content management system. But these are the very same issues that other contenders in the E-Learning arena are faced with. Only, MIT is going to address them now on a large scale. Does it mean that one of the leading universities, and particularly a leader in information technologies, which apparently did not take part in the race for the E-Learning market share, is actually positioning itself to win the very same race? 

Certainly, it will be wrong and unjust to reduce the MIT’s OpenCourseWare endeavor to such marketing strategies. Rather, it indicates awareness of intrinsic problems of E-Learning that require time in order that technology be mastered. It also exemplifies the need for establishing new standards that will reflect the new quality which technology has brought to education.

Establishing and maintaining these new standards is not only important for assuring quality of education in the new realm of E-Learning. It is also essential for establishing cooperation and collaboration among institutions of higher education. This does not only serve the purpose of filling gaps in curriculum of the particular institution. Establishing inter-university cooperation within a country, but also across borders, is a prerequisite for greater student mobility, which is an important element in academic and professional career development.

EU addresses the problem as an important building block in creating common education area: “The recognition of studies and diplomas is a prerequisite for the creation of an Open European area of education and training where students and teachers can move without obstacles. That is why the European Credit Transfer System (ECTS) was developed...” providing “an instrument to create transparency, to build bridge between institutions and to widen the choices available to students.” (ECTS User’s Guide, European Commission, 1998).

6  Conclusions

Recent advances in information and communication technologies opened up new opportunities for education. The possibility that instructor communicates on line via live video with students at different distant locations gave rise to many expectations. Though generally aware of technology-related problems, a number of authors suggest that they can be overcome by better education of instructors in using new technology, better communication between instructors and technicians, etc.

We pointed out some of the intrinsic limitations of present technology, which significantly reduce information being communicated in direct interaction between people. The amount and relevance of information that is ‘hard’ to deliver via E-Learning is dependent on the subject matter to be learned. Particularly hard to learn at a distance are skills, which by definition assume some kind of motoric activity.

Many subtle points in communication, both interpersonal and that of a group, proved to be highly relevant for more efficient acquisition of knowledge by the student. At the individual level, emotions are found to play an important role, both on the part of the student (indicating how well is he/she adopting the course material) and on the part of the teacher (allowing him/her to use cues in presenting the course material). This brings up the issue of potential role of visual arts (and film industry in particular) that have learned all along how to depict and present relevant emotions – this time of the participants in the E-Learning process. At the group level, increased isolation, characteristic of E-Learning students, has de-motivating effects, and should be given due attention.

An important consequence of globalization of educational market is standardization at a higher level. This is manifested both in terms various course material is prepared, presented and delivered, and in the way it is being administered, so as to allow for greater mobility of both students and teachers, and therefore promote cooperation and collaboration among institutions of higher education.

It is in this milieu that E-Learning presents a common thread and a potentially powerful educational tool. As Charles M. Vest, president of MIT says in his presidential message, “We believe that with modern communication technology we can not only transmit information but also stimulate and enhance the deeply human, person-to-person endeavor of education.”
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