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Abstract
This paper investigates the issues involved in educating students in the concepts of multimedia design, creation, management and delivery. A literature review was conducted across international boundaries to examine how various post-secondary educational agencies are dealing with an increasing student and industry-based demand for quality multimedia education programs. It is apparent that effective multimedia education is evolving as a suite of disciplines interwoven into a coherent, targeted curriculum. This paper explains the reasoning behind such evolution.
I. Overview of Issues in Multimedia Education

It has become undeniably apparent in the past two decades that computer technology has and will continue to integrate itself into all manner of aspects of our daily lives. We live in a society where one day cannot pass in which we do not directly or indirectly affect or become affected by computers. The question arises, then, as to how we can better utilize computer technology to assist us in our most fundamental and valuable human pursuits. Health and well being, trade and commerce, recreation and entertainment, and education and enlightenment are the cornerstone applications to which we must vigorously apply the tools of the computer age (Gonzalez, 89.) It is this last area, education, on which this paper concentrates.


Specifically, the past, current and possible future states of multimedia education – the process by which we train our society to create and use sensory input for ourselves via computer technology – will be examined. In the examination, the boundaries between artistic and technological forces that make up the world of multimedia education will be explored as well. It is the opinion of this author that art and science must be used conjunctively to produce quality education is this area, a model first explored by the artists of the Renaissance, yet entirely applicable to the issue at hand, half a millennium later.
II. Elements to Be Learned

In discussing multimedia education, we should first delineate what it is we wish our students to learn in the artistic and technological domains. We can then use this delineation as a foundation for creating an all-inclusive curriculum that caters to the needs of our students.


The most traditional elements of use of computers in effect today… mice, keyboards, GUIs and 2-dimensional monitors… are in and of themselves sufficient for the creation of various forms of multimedia products, given appropriate software. The usage of these simple devices is easily learned by those who grow up in a world that uses them extensively (Clements, 1.) Even those youths that are not born into a technological setting adapt quickly to an able use of them (Mitra, 1.) We can admit that older generations may have more difficulty adapting, but every new generation seems to be more at ease, and, truly, more adept at using the technological tools available to them (FAME 2010+, 12.) Whether through instruction in the home, instruction in school, instruction from peers, or even discovery through exploration, the youth of today have no difficulty in mastering these basic computer elements (Clements, 1.) This may be due, in part, to the fact that in U.S. public schools in 2000, there was a 5 to 1 student to computer ratio, and a quarter of all public school teachers with computers in the classroom used them for student creation of multimedia projects or CD-ROM based research (United States, 174.) Further, nearly half of all children age 10-19 used computers in their homes in 2000 (United States, 568.)

Even abstract multimedia creation programs such as graphics, video, and presentation applications are quickly learned by youthful students, given the proper exposure and direction (FAME 2010+, 6.) We have elementary school students with the ability to create digital drawings and slideshows; we have middle school students with the ability to create digital video sequences; we have high school students with the ability to create complex video games and 3-d modeled environments. This is due to the exposure we give to children, to the wide availability of media creations programs for various age and skill levels, and to the “fun” factor that motivates students to learn visually and sonically expressive programs (Glinz, 32-33.)

It can be surmised, then, that we as a society are doing at least a passable job in educating our youth in the use of computer technology (FAME 2010+, 6.) What we cannot yet say, though, is that we are doing the same to foster the use of artistic thinking.

Art classes in our schools are generally not mandatory past the elementary level. Drafting, whether by hand or using a computer, remains a rarely chosen elective for most high school students. Teaching about writing music, as opposed to merely playing an instrument, is near unheard of in our K-12 educational system. The formal concept of design remains untouched by most students until they reach the post-secondary level (nces.ed.gov.) Manipulation of human emotion through color, form and sound remains a concept trapped in the art and advertising departments of our universities.

We have, by our inaction, relegated the merits of instruction in artistic thinking to the “artists” of our society… instead of teaching art properly to all children, we reserve such instruction only for those that actively seek it out. The whys of such a system are beyond the scope of this paper. It is this author’s position, though, that we must serve this type of knowledge to all students so that the products they later create and endeavors they later pursue are backed by a proper foundation in science and art.

We must be careful, however, not to fall into the trap of teaching to the tools. “Students typically prefer tools because they are practical and provide hands-on benefit” while teachers will lean towards teaching concepts because of their permanent importance and generality (Glinz, 32.) Students will need more of the latter than the former, because while tools come, evolve, and go, theory does not, “therefore, it is important to stress theory more than the tools” (Ollila, 4.) Students with solid technical foundations can then adapt to new tools as they become available for use in the industry, and, indeed, employers are more likely to be willing to train employees in tool use rather than in the more complex and time-consuming process of conceptual understanding.
III. Advantages and Disadvantages of a Computer Science-based Curriculum

A proper education in computer science gives a student a mastery of concepts, an able understanding of methods, and a moderate exposure to tools (Glinz, 33.) Applying this to multimedia education, we can surmise that students must be taught data representation, media storage, system integration, media delivery, and content creation. The first three topics are a part of any respectable computer science curriculum. If one is to submerse oneself in the professional field of multimedia design, creation, deployment and maintenance, it is necessary to recognize that technology, whether computer, satellite, television, or radio based, is an inescapable element that must be mastered, and “requires a profound understanding of the underlying host systems and technologies” (Gonzalez, 91.)
Multimedia systems themselves, being complex combinations of processing, output and network or broadcasting hardware, content creation applications, and media management applications are the fertile technical grounds in which traditional computer scientists and engineers are trained. Their implementations represent positive challenges that computer science students will happily put their skills to use in developing and maintaining (Wuthrich, 2, 3.) And as technology continues to progress to new and unpredictable areas, these students will deftly follow the curve, adapting quickly, as their solid conceptual background allows.
However, media delivery, and to a greater extent content creation, are traditionally not part of a general computer science curriculum. A student taught without these topics being addressed is not prepared to put his skills to use in a multimedia profession. Worse, if required to do so anyway, the products he may produce would likely be technically proficient but lacking in aesthetic sensibility, rendering them useless. Unfortunately, “the majority of people working in multimedia have technical, not artistic, backgrounds” (Gonzalez, 91.) “Graphical design skills are becoming increasingly important […] The skills of the film producer and dramatic writer, the development of scripts, use of story-boards, designing phase-in/phase-out shots, use of photography, motion video clips, sound, and editing, combining with navigation techniques and transitions, are all artistic undertakings” (Goldweber, 5.) Computer science students without such education can only create empty shells that show off technical expertise but lack a message and overall artistic theme. It is for this reason that traditional computer science programs are not sufficient in and of themselves for training future multimedia professionals.
IV. Advantages and Disadvantages of an Art-based Curriculum

Artistic instruction has always focused on creating aesthetic representations or interpretations of reality, regardless of the medium. Whether or not artists have an internal power to create such elements that non-artists do not is debatable, but it cannot be denied that there are logical and classifiable concepts and techniques that will serve artistic ends, no matter the student to which they are supplied. Understandings of the psychological effects of colors, images, scents and sounds, of the physiological processes that govern sensory input and processing, and the level of interactivity desired by a viewer of his subject are cornerstones of a well-balanced artistic discipline (Gonzalez, 92.) 
We can go further to say that multimedia projects need artistic thinking to be valuable. In creating expressive multimedia, students “must pay attention to the message it portrays” (Eber, 2.) For example, “regardless of the technical and graphics effects that are achieved, a successful [computer] animation is only as good as its story, premise, or content” (Ebert, 3.) They also must be cognizant enough to downplay shallow “wow” factors that often accompany rookie multimedia designs – that is, effects and visualizations that use clichés for their own sake, rather than effects that promote the message of the work itself (Eber, 2.) Properly trained artists are educated in this area, whereas those educated only in the technical area would not be.


Unfortunately, many artists have a disdain or “fear” of computing devices, and are attracted only to media contents, rather than to technological advances… and are further held back by the glitches that accompany them. (Wuthrich, 2.) Also, rapidly changing technologies require learning of new skill sets, which detracts from the time that artists have to use the tools to express their ideas (Eber, 2.) This means that artists without solid exposure to technical concepts and general computing theory can be turned off, shunning opportunities to exercise their artistic skills in the new mediums, falling back to their familiar and comfortable non-electronic tool set. This robs society of some of the valuable cultural contributions these artists would have made by using technology. Even going beyond the creation of content, multimedia involves putting existing content into a multimedia system, in which the technical implications are inescapable (Gonzalez, 92.)

Adding to the problem, “a number of the disciplines that lay claim to it [multimedia] have traditionally antagonistic cultures” (Gonzalez, 89.) In traditional education programs, technical and artistic faculty do not generally interact to further education of students, which of course limits the knowledge that students acquire (90.) Lateral and vertical thinkers avoid crossing departments, perhaps each in fear of being sublimated or marginalized by the other. Fortunately, over the last decade, numerous cross-disciplinary educational curricula have been experimented with at universities around the world where computer science and art departments both contribute to the multimedia education of students (Gonzalez, 89, Ollila,1, Wuthrich, 1, Eber, 1, Ebert, 1, Longson, 1.) 

A computer animation course at the University of Maryland and Baltimore County has been developed to meet the needs of both computer science and art students. The course teams students from both disciplines to create animation projects in an atmosphere that mimics industry practices. The technological strengths of computer science students and design strengths of art students are melded to create complete digital animation examples. The course is team taught by faculty from both departments, where both instructors are in the classroom at the same time to highlight the technological and artistic elements of every topic. Furthermore, results from the first year of the course (1999) showed that the communication skills between the two types of students increased tremendously the more they had to rely on each other to complete the assignments, and that overall the students greatly enjoyed the course and the animation knowledge they took away from it (Ebert, 1, 3, 6.)

As a broader example, at Bauhaus University in Weimar, Germany, a Department of Media has recently been established to address the cross-curricular needs of technologically motivated artistic students. Courses in “Design of Media” and “Media and Cultural Studies” allow the students to learn artistic principles in a scientific context. Students then have a large range of choices for specific technological implementation courses such as “Media Management”, “Interface Design” and “Electronic Music Composition”, each of which is taught through collaboration between the Humanistic-Economic, Art, and Technology departments (Wuthrich, 1, 3.)
V. The Best of All Worlds
It obvious, given the above, that a proper education in multimedia must consist of a melding of the best of the applicable computer science and artistic elements. In essence, “the contributions of artists to the technological development is essential, since end user feed back is of extreme importance” (Wuthrich, 2) while at the same time, “[some] applications will require a programming/logical approach as a solution” (Ollila, 1.) 
A proper educational program should provide computer science students a means to learn artistic skills, and art students a means to learn the technical concepts behind computers (3.) Although early research into multimedia was done by electrical engineers, it has now been co-opted by information technologists, educators, psychologists and techno-artists (Gonzalez, 90.) What remains is for this research effort, involving several diverse disciplines, to be translated into the creation of multimedia education tracks. With the ever increasing amount of funds being poured into digital content creation, management, and delivery, qualified applicants for the industry can only come from balanced programs. Students that succeed in such a cross-disciplinary program will likely experience a rewarding work environment (Wuthrich, 3.) “Multimedia is not just another genre; it is a fusion of both the medium and the message to conceive interactive, multimodal information spaces effectively in the form of an artificial environment” (Gonzalez, 90.) Requiring the student to branch out into artistic expression that does not utilize a computer may also be beneficial. A student that had create a simple painting, photograph, or sculpture would likely develop a greater appreciation for the message behind content, and may inspire the student to better see how a computer can extend traditional artistic endeavors (Eber, 3.) Similarly, exposing artistic students to the creation and operation of a database may give them a better understanding of the issues they will face in storing and managing the content they will produce.

These programs should not be centered around a particular tool, however, any more than a computer science program should deal only with teaching a programming language, or an art program should deal only with oil-based painting techniques. Students (whether art-trained or computer science trained) that have a great deal of experience with one particular tool without an understanding of core multimedia concepts and systems will not easily adapt to new tools and systems as they become available, and will not be able to easily utilize the new capabilities of these tools and systems (91.) The extremely rapid turnover rate in industry applications and systems only exacerbates this effect. Tool use in such a program cannot and should not be avoided, but should be limited to show students, though their use, what current capabilities exist, and what students should do to learn new tools as they emerge (Glinz, 2), as well as an example of one means by which they can transform their vision into a digital expression. In that sense, the use of a number of varied tools may be more beneficial than the concentration on just one or two.

Moreover, for many industry multimedia positions, art and computer science backgrounds may not even be enough to be an effective producer of content. Students will need exposure to topics in psychology, business and marketing, and group dynamics and management (92.) Due to the international nature of emerging communications mediums, students must be aware of various cultural preferences, values and biases (Mitchell, 5.) 

Gone are the days when one person was responsible for media content within a business. Advertising firms work via concept committees, designers, and focus groups. Educational software makers must match technical capabilities with educational goals and with complex teacher instructional tendencies and student learning and computer usage factors. Digital effects teams for movie productions consist of dozens of people working together to produce complex interactions of programming, 3-d modeling, motion capture, digital painting, musical recording and manipulation, and more. Curriculum “should not only be interdisciplinary, but also encourage students to develop effective team skills” (Ebert, 2.)
VI. Conclusion

Due to the core inseparability of the scientific and artistic disciplines as regards the creation, management and delivery of multimedia, we must acknowledge that a multimedia education will not be properly formed without embracing both. Demarcation between art and science is appropriate, but only if students are required to pass back and forth between them so that insights from one carry over into the other, and only if those boundaries are flexible when necessary. Throughout the past century, as new technical developments in media have emerged, it is only through “the successful synthesis of artistic and scientific talents” that those developments have risen above the level of mere technical achievement to be embraced as a new expressive form by our society” (1.) This can be seen from mediums such as cinema and television, to techniques such as rotoscoping, to inventions such as the multi-plane camera (1.)
It falls upon universities to formulate new disciplines and educational tracks that will guide the fledgling multimedia student through the various diverse topics and skills that he or she must learn in order to offer society, whether for commerce, entertainment, education, health, or as-yet-undiscovered ends, the technical and artistic visions from which we may all benefit. “The boundary between content provider, visual designer, and software designer is blurring therefore reinforcing the need to explore the relationship between art, psychology, computer science, popular culture, software engineering, and the social sciences in a meaningful way and integrate these connections into the curriculum” (Mitchell, 1.)
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