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Musical education and the new media

The current situation and perspectives for the future

1 Media technology at its current stage of development

The scenario leaves almost nothing to be desired.


On the large screen in your living room, you can download movies and news on demand. With the remote in your hand, you do not have to leave your couch to go shopping, read the newspaper, learn or play. The teleworker of the future has his office in the next room. Free from all constraints brought about by rigid office schedules or traffic problems, he sends the results of his electronic activity directly to his employer or customers. Using his computer and his video telephone, he collaborates with experts around the world; distance doesn't matter to him anymore. During his breaks, he reads his e‑mail.

This prognosis is not meant as a joke or a parody. Uwe Jean Heuser uses it to introduce his analysis of a “brave” or “ugly new world” transformed by media technology — a world that our modern information society is bringing forth
. He continues: “Few technologies have aroused to such great hopes and at the same time such dramatic fears as the info highway, the symbol of the information society. Some of us mainly set their stakes in the technical possibilities offered by tomorrow's interlinked world. All across the globe, people can communicate with one another, form electronic communities or download any kind of imaginable information. Others foresee ever‑growing floods of trivial entertainment; they are frightened by visions of people isolating themselves at home, sitting at their monitors and withdrawing totally from reality while losing themselves in so‑called cyberspace.”

The French philosopher and sociologist Jean Baudrillard, for one, is convinced that the virtual man who squats motionless in front of his computer, makes love through the monitor, gives lectures via teleconference — who is, in other words, disabled in his mobility— could also become mentally disabled. Paul Virilio, for his part, fears that home interiors could become so deconstructed that they eventually might lack an entrance door or any kind of other opening. Botho Strauss sees an absolute totalitarianism looming up ahead in the near future, a system that does not need to make any heads roll because it makes the heads themselves superfluous. Another ironic variation of this attitude is, “New technologies are always offering new solutions to problems that didn't exist previously”.

In Germany we have, among others, Hartmut von Hentig, the well‑known pedagogue and director of the North Rhine‑Westphalia Experimental School (Laborschule). He represents a worst‑case‑attitude typical in the German educational system, where — as opposed to the attitude of leading pedagogues in other industrial countries such as the US — computers are disparaged as posing a fundamental obstacle to any attempt at teaching. “Computers keep children in their seats, limit their movements to the area between the monitor and the keyboard, neutralise their senses, break off their contacts with the outside world and limit their thinking to the programme's question‑and‑answer schema. In principle, the use of computers obliterates all of the efforts which have been made in pedagogy since the beginning of our century.”

Nicholas Negroponte, the founder of MIT Media Lab, holds such attitudes to be fundamentally wrong — children have to learn to deal with computers anyhow. Moreover, he can refute each and every one of von Hentig's statements; by sharing their experiences at the computer with each other, children make new friends, have fun while learning and experience new qualities of life. In his recent book “Being digital”, a US best-seller, he claims that a new world and a new lifestyle are beginning to emerge.

This new world is characterised by everything related to the production, distribution and use of information, especially of information provided by computers and by information highways. He presumes that we will soon have 15 000 TV channels to choose from, that we will be able to view several million books online and download billions of individual newspaper pages. ‘Libraries’, in the etymological sense, become extinct; they are transformed into multimedia data archives. 

The internet, the network of networks that was originally kept up mainly by American universities, has already established itself as the precursor of the information highway, interlinking computers from around the globe. It already boasts thirty million users. Schools are discovering the new technology as a basis for internationally available and exchangeable school magazines or as an efficient tool for both teaching and learning. Many companies are starting to employ their first teleworkers. Other catchwords are: video on demand, teleshopping, telebanking, video conferencing, netsurfing, channel chatting, etc. etc. 

Virtual museums are in the making; for instance, all artworks that are submitted as a thesis at the University of Essen are already stored by that institution on a photo CD (for security reasons)
; you can buy the Louvre collection of paintings on CD‑ROM. A hopelessly large amount of multimedia products educational subjects already exists, although high quality is more the exception than the rule. Even multimedia higher education is already being discussed as a possibility; if Chemnitz‑Zwickau Technical University is already linking its student dorms onto the internet, then it won't be long until multimedia lectures can be attended at home instead of in an auditorium.

There is no more doubt about the fact that information highways will transform our societies in fundamental ways. It is high time that we considered, in detail, all of these new technologies' positive and negative effects that we can possibly foresee at this point.

The rapidly emerging information society will demand great flexibility from people as well as from political systems. The Gutenberg galaxy, i.e. the era of books, required several centuries in order to expand to its full size; radio and television still took a few decades until they reached full technical development. But the newest technological innovations are succeeding each other more rapidly than we can record them or react to them. Thus, the usual one‑generation cultural lag in educational institutions will have ever more devastating consequences.

Social change is already underway. Information has become our society's most important commodity; digital systems store and transmit information in almost any imaginable form. Modern computer technology takes over many of the data management chores that used to be reserved to human intelligence.

2 Social change due to technological innovation

The era of books is on the wane. Fiction (as opposed to non‑fiction) sales are decreasing considerably. Reportedly, some German high‑school graduates are barely able to read the menu at McDonald's (according to Wirtschaftswoche magazine). Joachim Weidmann, vice‑president of the Frankfurt Goethe University, commented on the success of the CD‑ROM with the words: “The book of the future is round.” Every year, Frankfurt Book Fair increases the allotted space for electronic books. The CD‑ROM itself might be superseded by the Internet, already praised as the greatest library in the world. CHIP magazine even claims that publishing houses specialising in scientific literature will soon become extinct. An American mathematician goes a step further by declaring publishing houses to be totally superfluous. If he is right, then his verdict also holds for sheet music publishers.

Günter Emig, director of the public library in Heilbronn, is not the only one who sees himself obliged to defend the advantages of reading. According to Emig, the book as a medium is much more challenging than the screen. “It can be difficult and painstaking. But it rewards us because it makes us capable of creating worlds in our mind, quasi‑virtual realities.”
 Furthermore, he claims that seeing and hearing can never replace the act of reading; for quite some time to come, the printed word will remain the most important medium for the preservation of accumulated human knowledge.

It would be difficult to refute such statements, but the competition that new technologies represent should not be underestimated by any means. It may be true that, for storing information, books still have certain advantages over electronic media (just think of the battery problems you can have with a laptop). But there is still much that could change in this area, since digital data storage mediums will undoubtedly become even more handy and flexible than they already are.

Extremely flat displays are already being developed — even a sort of screen sheet that can be held in your hand and used comfortably like a page from a book or a newspaper. At night, the news of the day will be “sucked in” from the internet and, of course, selected according to the user’s personal preferences. At least the book of the future will not have to be made out of paper, and its contents will not have to be either invariable or in serial order. And it goes without saying that this new medium can also display music scores or a composer's portrait.

Since reading can be viewed as an activity basic to all areas and disciplines of our culture, changes related to our reading habits are bound to have profound effects on everything. As Neil Postman (author of the widely cited book “Technopoly”
) correctly remarks: what is important in the end is the way in which a new technology always transforms “the meaning of important concepts — television, for instance, has transformed the meaning of the ‘political debate’ ”.
 In other words, priorities are bound to change, as well as preferences and attributed values — be it either in a commercial, political, educational or cultural sense (cf. diagram).

Speculations diverge widely as to what technologically induced social change will be like. Al Gore, the American vice‑president, is of the opinion that a global information network will engender new communities. This view is based on the ‘global village’ notion, propagated by Marshal McLuhan in the 1960's. McLuhan hoped that modern technology would bring an end to fragmentation and isolation
. His central thesis was that the electronic media are to lead us out of the visually cramped world of alphabet letters back into a village community in which everybody knows everybody — the multimedia world, the ‘global village’

It is a fact that electronic communication creates new connections and relations everywhere. For some it will be a true blessing, e.g. for the disabled. But McLuhan ignored real society's parallel but contrary tendency towards fragmentation. Maybe the new universal networking does not create new values but rather new differences, since each one of us can find long‑distance partners who have the same interests as our own, and this can encourage us to dissociate ourselves from our immediate surroundings and neighbours.

Heuser: “By doing so, one can successfully avoid having to deal with most of the problems and challenges posed by real communities. At the same time, community‑oriented institutions gradually disintegrate in the information society. The welfare state falls apart, communal workplaces disappear — even the collectively experienced events that television used to offer in its mass medium form are giving way to digital compartmentalisation. And for those who work at home with an interactive programme, education also becomes an individual experience.”

There is even some talk about an emerging two‑class‑society. Bill Gates, chairman of Microsoft and titled the most successful young entrepreneur in the world, laconically remarks: “There is a sort of demarcation line — you either have a very fast communication link in your home, or you don't.” He almost cynically adds: “One of the wonderful features of information technology is that virtual equality is much easier to achieve than real equality.”

But on one count, Bill Gates is totally right: “It's not a question anymore of whether it [the Net] will come or not, but only a question of what it's going to be like.”

There is no doubt about the fact that international competition after the turn of the millennium will mainly take place on the basis of computers and networks. Whoever wants stake out a place in this new order “must be competent in information technologies — especially in a new Europe” (this is even quoted from a brochure of the Ars Electronica media and music festival in Linz, Austria). Herbert Kubicek, a computer scientist, is already campaigning for the universal constitutional right to an “individual supply of basic information”
.

field of application


services / opportunities
problems

medicine
telediagnosis and long‑distance supervision of patients; constant electronic access to case histories
the ‘transparent’ patient,

protection of privacy

social services
multimedia communication facilitates the care of elderly and disabled fellow citizens
further isolation 
of elderly citizens

daily living
telebanking, teleshopping, security  
further disintegration of social contacts

entertainment
interactive products (games); special interest channels and programmes tailored to individual needs; a wide selection of videos on demand
social alienation;  lack of protection of minors; 
loss of touch with reality; addiction problems (especially in the case of children)

education
new individual learning programs; life‑long learning (low‑priced and individually adjusted);

training at the workplace
lack of contact with the teacher

research
interlinking of workstations and network access to expensive research technology and to large-frame computers; exchange and discussion of results in a multimedia format
protection of data 

public
administration
"transparent" user‑friendly administration;

home electronic access to public services  (license plate applications, electronic tax declaration, etc.)
integrity

traffic
traffic steering systems, 

traffic information
traffic reduction remains minimal

commerce
electronic marketing, 
‘just-in-time’ production and delivery 


banking and

insurance
networking, online services and consultation, 

electronic cash
data protection,  

computer criminality

businesses
teleworking; long‑distance maintenance of expensive equipment; perfect ‘just in time’ production and delivery, less need for business travel; decentralisation and flat hierarchies; faster flow of information between departments (marketing, product development, production); greater flexibility of workgroups
security,

copyright


Diagram: Impacts of new technologies on society

3 Determining new areas of action

3.1 The technological perspective

Onscreen media technologies have been subsumed up until now under the catchphrase “new media”
:

–
electronic text transmission (videotext, online networks and mailboxes, e‑mail)

–
wide band cable communication

–
satellite transmission

–
digital FM radio

–
storage media such as videocassettes, video discs — the latter only up until recently, since now the tendency is rather towards CD's, CD‑ROMs and mixed mode CD's.

Essential current technological innovations are mainly brought about by the use of computer systems, which are instigating a digitalisation of all media and thus a unification of media and communication technologies that were previously applied in separate areas.

3.1.1. Digital media technology (multimedia)

The catchword “multimedia”, most of all a publicity gag meant to help the computer industry's sales, also signals an essential transformation in the use of computers. At first, the computer served scientists mainly as a fast calculator. Later on, it served office employees as an efficient data archive and as a flexible typewriter. But at least since it started being used as a game machine, as a MIDI workstation for music arrangements and as a graphics system, it has metamorphosed into a multifaceted cultural contraption that holds a useful purpose for anyone. The final point that these developments have reached is, for the time being, multimedia technology, i.e. computer based media technology, which means digital processing of all areas of information and perception (limited for the moment to seeing and hearing, extendable later on to feeling and touching). 

The standardisation of storage media is already well underway. The brand‑new CD‑Plus is a successor to the conventional audio CD but at the same time also supersedes the extremely successful CD‑ROM, and, of course, the audio cassette. Soon it may even replace video tape and other customary (optical) storage media such as photos, film and video discs.

The first CD‑ROMs were dedicated particularly to musical subjects. The famous software company Microsoft produced CD‑ROMs dealing with the systematics of musical instruments, Beethoven's 9th, Mozart's dissonance quartet or Schubert's Trout Quintet. These editorial decisions were not fostered so much by Bill Gates' musical enthusiasm but rather with the goal in mind of demonstrating multimedia to potential buyers in a both eye‑ and ear‑catching way.

CD‑ROMs based on famous pop star video clips but also catering to children’s game skills soon appeared on the scene and probably made the most money. Consider, for example, the extremely elaborate and in many ways exemplary CD‑ROM by the singer formerly known as Prince; furthermore, there was also a simple black‑&‑white production of the Beatles picking up from the film "A Hard Day's Night", as well as CD‑ROMs by Peter Gabriel, David Bowie and others. Later on, similar CD‑ROMs by German singers and rock groups were released (some of them of incredibly bad quality, but at least one positive example can be mentioned: "Das Auge Gottes").

The current the CD‑ROM best-sellers can now be found in other categories than before. It is no longer the computer freaks that used to watch and listen to Stravinsky's "Sacre" because it was multimedially packaged; but now it is normal PC users who are determining the market. In other words, current sales statistics are dominated by telephone directories, encyclopaedias, dictionaries and erotica in the most diverse presentation and interaction quality levels imaginable. CD‑ROMs with content related to art, film and history also receive wide attention.

In this multimedia business, music plays an important role, sometimes in unexpected places such as the Baedeker tourist guide to the US in which you can hear blues singer John Lee Hooker.

Alongside these developments there are also numerous music programs featuring MIDI sequencing, MIDI composing, computer‑aided musical instruction, music games, sample editing and arranging, etc. that are not only intended for pop professionals but for amateurs as well.

3.1.2 Global networking (information highways)

It is expected that the world's information and communication systems will merge together, not only via the internet. Digital radio and TV stations are to be equipped with feedback channels, in order to be able to take the audience's reactions into account, for instance its musical tastes. But maybe someday only the latest news, along with soccer games and shows with viewer/listener direct participation, will be transmitted live while all other films and music will be downloadable on demand.

Already Bertholt Brecht, while realising the radio play about Lindbergh's Atlantic crossing, had the vision of radio as a bi-directional communication medium. By using a feedback channel, so he imagined, the listener should not only be able to receive but also to transmit
.

Once video conferences can be held in real time, then playing music together as well as composing and arranging together should also become possible with a video link between the collaborators.

Teleshopping, the telephone, the fax machine, online services of all kinds, digital radio with integrated visual information that can be watched (for instance frozen shots of the conductor, the orchestra or the score), CD’s, videotapes, films and photo CD’s — everything merges together with the computer as a central control unit, serving as a terminal outlet for the net and as a multifunctional interface between the user and whatever universe of data he would like to access.

The only ultimate difference between a multimedia PC and a digital TV, apart from the different transmission channels (telephone lines and radio waves), is the question whether the user is sitting alone directly in front of a screen or sitting at some distance from it, possibly in the company of other viewers. In the end, it is solely a sociodynamic decision opting for either individual or collective information processing, in the form of one‑dimensional reception or two‑dimensional interaction.

Multimedially, the trend is shifting away from TV screens and towards computer monitors that are able to show TV programs in a window with the help of additional integrated cards. The omnipresence of TV screens is giving way to the omnipresence of computer monitors.

The music forums on the internet are already offering quite a variety of information — multimedia World Wide Web pages on Bob Marley, Peter Gabriel, Yello, but also musical research forums with subjects ranging from the baroque period to computer music. It is already common practice to exchange complete musical pieces (usually amateur arrangements of well‑known pop songs) in the form of MIDI files or sound files.

It would already be possible to have, say, piano lessons take place over the internet by sending the interpretation of a piece by the pupil or by the teacher (who might be on concert tour) as a MIDI file for the diskette piano; the lesson could also take place with live video contact.

3.1.3 Virtual reality (cyberspace, cyberworld)

It is hard to assess the newest technological development, virtual reality, since it is still in its early stages. For starters, virtual cities and meeting places stylised as cafes can already be found on the diverse networks; there are shops on the internet as well as communicative games and virtual museums with a spatial effect when stereoscopic viewing machines are used. 

The sense of touch is the only element lacking in order to be able to offer a complete virtual scenario with a total bodily effect. However, it is by no means certain whether this final feature could not be incorporated into virtual reality, so that, in the long run, real and virtual experience would become almost interchangeable. Cybersex controllers with tactile sensors have received wide media coverage and represent the first attempt to overcome this final barrier.

From the perspective of control technology, the next step toward virtual music‑making would then be relatively short. Data gloves and other customised control devices have been used in the past years in concert performances (Michael Waisvisz, Laurie Anderson). From a technical point of view, manual control mechanisms are the most antiquated link in any human‑machine interaction. The alphanumeric keyboard is, so to speak, a relict of the Gutenberg galaxy.

Actually, before its current use for manual actions in the virtual world, the invention of the data glove as a universal control device for digital processes was originally intended for musical purposes — in order to produce MIDI data for musical performance.

To summarise: in the near future, there will be no ultimate technical differentiation between media technology, computer and communication technology. All areas of application which were hitherto partially separated due to technical constraints will all eventually operate solely on the basis of digital data processing and, in the end, will thus converge due to this total compatibility.

3.2 The anthropological perspective

Digital media have a threefold effect on the concrete actions of people who have a computer with access to the Net:


new modes of human‑machine interaction


new modes of communication due to global networking (global village)


new modes of modelling and simulation (virtual reality)

3.2.1 Interaction

It is not just people anymore who interact with each other, it is also machines with machines and people with machines. Technical evolution began with tools that extended, strengthened or eased the strain on human body parts. Then came the independent machine running on an exterior energy source and finally the automaton that could accomplish complete tasks without needing any further help. Computers are perfected automatons, since they take on not only bodily but also mental human taskloads and thus possess the ability to communicate to a certain extent.

At Stanford, work is already underway on an artificially intelligent musical instrument that provides a musically meaningful accompaniment, grasps the musician's mood and maybe even asks the musician, at the start of a session, what is to be played. Pure science fiction? Maybe so. But a flexible automatic musical accompanist already exists
.

It can be foreseen that, very soon, access to world knowledge and the acquisition of know‑how and skills via computer will be one of everyone's daily activities in industrialised societies. Interactive learning programmes that can be produced by means of special author systems belong to the most important and best‑known multimedia programmes on the market. This will be a special testing ground for the intelligent organisation of interaction and communication with machines. Teaching / learning at the screen will depend essentially on how flexibly programmes are able to adapt to the users' performance, learning progress, mistakes and difficulties in understanding. 

It is estimated that it takes five to ten times as much effort and work hours to write a good teaching/learning programme than it does to produce a quality schoolbook. It is still relatively expensive to acquire license permission for the use of pictures, music examples and scores. These are some of the reasons why the available quantity of good didactic software is still quite small.

The entertainment industry (i.e. game, film and video companies) has the best conditions and financial assets for becoming the leader in this segment of the market. "Edutainment" is the catchword which indicates that whoever is able to offer attractive or even seductive products will be setting the pedagogical course for the future
. 

3.2.2 Communication

Computers and digital networks do not only offer access to world-wide information but also make total communication between individuals and groups possible, regardless of time‑zone or place.

On the one hand, we will have communication that is totally determined by the media; on the other hand, there will be communication that is media‑selective. We connect our senses linking them through media that change or limit information content. 

Knowledge concerning which information is necessary and which information is superfluous will become centrally important. Customised browsers, specially tailored pathfinders helping to navigate through endless mountains of information will become essential. Netsurfing will only make sense with the help of artificially intelligent agents that help to wade through the data morass and that operate using specifically directed selection criteria. Hopefully, such navigators will have an “eye” for what is essential and will be able to detect and screen out any manipulation caused by third parties or special interest groups. Neil Postman: “The open flow of information on the data highways hardly lets itself be examined with any critical competence. Pure nonsense is given the same space as serious websites. In order to find one's way in this jumble of information, a good education is needed, and this is not provided by the data networks themselves.” 

Some pedagogues already fear that Internet providers and edutainment CD‑ROMs will have a “de‑schooling” effect that will gradually make schools lose their raison‑d‑être for society. This fear is not totally unwarranted. Bear in mind that politicians keep a close watch on schools, considering them to be expensive and not particularly efficient. American author Lewis Perelman is even of the opinion that the new hypermedia make schools totally superfluous. The first projects using this approach deal with the possibilities offered by virtual classrooms or try out linking schools on different continents or teachers with their pupils sitting at home in front of the screen
. 

It is perhaps a comfort to still be hearing everybody wholeheartedly evoking historical, societal and communicative aspects of public schools and to be reassured that no one is actually planning to give up the current school system. But this does not imply that our concrete situation is being assessed with true realism, especially not on a mid‑ or long‑term basis.

3.2.3 Experiencing simulated realities

Digital processing of visual and auditive phenomena permits the creation of virtual universes, the attempt to perfectly simulate realities and non‑realities, the construction of novel worlds of experience, dreams and fantasy. For many people, the differences between the real world and fictional worlds, already blurred by television, will become even more indistinct.

Virtual reality seeks to create the perfect illusion; film and television images as we know them will seem primitive in comparison. It will even be possible to pay a virtual visit to a museum of musical instruments somewhere in the world, to stroll through a library, a recording studio, an opera house. Environmentally unsound, time‑consuming people‑mobility will be replaced by speedy virtuality that can download information and offer entertaining experiences without wasting the world's resources. Instead of bodily experience, there will be a kind of digital headiness; real physical experience will be superseded by the sensuality of electronic images and sounds (later on, the transmission of taste and smell information might also become possible).

As a consequence of media omnipresence, the possibilities of confronting the real world in a primary, hands‑on experience will tend to diminish as a consequence of media omnipresence. Many German children are already convinced that cows are normally purple, since they only know them from advertisements for a certain brand of chocolate.

3.2 Technologically induced transformations of cultural life: five theses

Let us dare to formulate some theses concerning changes in societal and cultural circumstances that could result from the above mentioned technological innovations:

FIRST THESIS: Digitalisation modifies the information itself

From a technical point of view, digital technique loses certain fine nuances in the process of quantification (for instance those fine nuances made by a musician which the listener recognises as having artistical value, but that could be lost on a disc piano). Since minute elements that are nevertheless important in the creative process are filtered out by digitalisation, it is up to artists and technicians to become aware of such fine nuances of timbre and rhythm modulation in order to make sure that digital technology takes them into account. There is no reason why this should not be feasible.

Digitalisation has to be so fine‑meshed that the recipient cannot hear the difference between the digitised result and an analog sound or musical structure. Every MIDI arranger has noticed by now that there is a great difference between the quantification of music in a printed score and the quantification applied in sound control data. Modern software is able to do justice to that difference. The loss of sound information in the reduced data on a minidisc is obvious even to an ear that has not been trained in hi‑fi subtleties.

No matter whether the technical reduction of data is due to deliberate manipulation, lack of knowledge or of scruples, the problems it causes still produce aesthetical realities notwithstanding. New computer software programmes (for instance, Band In A Box or Circle Elements) define pattern‑oriented musical structures or loop‑like fragments of sound. Mechanically exact repetitions of sound layers such as those designed with the help of a sequencer create new hearing habits that open the door to unforeseen aesthetical dimensions. Educational institutions must be ready to respond to such new habits and styles.

Historical steps such as the invention of keyboard instruments, the adoption of well‑tempered tuning and, finally, that of the MIDI system (which uses well‑tempered tuning as its basis) are all based on the reduction of musical information. These reductions were, in effect, technically induced and they unconsciously helped certain musical structures prevail. Thus, they contributed to the consolidation of certain aesthetical norms.

Computers must not necessarily reinforce the habit of thinking in fixed patterns (Neil Postman warns strongly against this
), but they very often do so in practice. If interaction processes are to have a minimum degree of flexibility, they demand a high quantity of programming and computation. Unfortunately, though, software tends to be produced as economically as possible. In many cases, the necessity of avoiding fixed procedures for certain tasks is not foreseen at all. Learning programmes, for instance, already define certain partial aspects in advance (such as the degree of quantification in musical performance tasks), and only those problems or solutions which have been foreseen become part of the learning process.

All those things which lie far apart from each other in real time and space are brought together by multimedia and data networks until they are juxtaposed as icons on a desktop or in the form of internet addresses waiting for a mouse click. It can hardly be foreseen just how our current understanding of knowledge, experiences, social and cultural relations and historical processes will change in the wake of the planned digitalisation of all purportedly relevant information. The only thing that is certain is that our scientific, cultural and philosophical models of the world and of human beings will have to address this question.

SECOND THESIS: Multimedia modifies the value and the hierarchy of the arts

New ways of linking video and audio are being invented: new methods of synchronisation such as granular synthesis, impressive performances such as those of Bob Ostertag, or even video clips and video art which are quite often completely computer generated.

The video clip is the forerunner in the new amalgamation of the arts. Once video is digitally broadcasted, transmitted and exchanged, then it will become especially easy to work using only one standard of data processing, since there will be no more need for different storage media. Separate, differentiating technical procedures, each with their own set of specialists, will become superfluous to a certain extent.

The combined use and effect of different media such as sound, light, film, video and computer animation in theatre, opera and musical show business is not new in itself. Wagner’s vision of a Gesamtkunstwerk pointed in exactly the same direction. New media theory, based on ideas set forth by Walter Benjamin and Marshall McLuhan, is dealing increasingly with Wagner's and Nietzsche's aesthetic notion of the Gesamtkunstwerk. Literary critics and media philosophers such as Friedrich Kittler and Norbert Bolz are trying to explore how man's experience of the world is shaped when it is communicated to the senses via primarily technical channels. Aspects of perception understood as aisthesis become especially important in this media aesthetic which is particularly relevant to the discussion of musical culture and society.

Media pedagogue Rolf Großmann is probably right in treating this approach's implicit separation of audio and video as obsolete: “The practice of digital audiovision cannot be pressed into any of the categories arising from the traditional differentiation between the arts. Neither their familiar rank amongst themselves nor their aesthetic premises can be of any use in describing or evaluating the intentions, methods and manifestations of current media praxis, nor in opening up any novel perspectives for the future.

“Even the synaesthetic, intermedial approach to the 'sounds of images' and to the 'liaison of music and visual arts', no matter how courageous and useful it may be, does not go far enough. Although such approaches connect the auditive and the visual spheres, they still fail to integrate the final step: the functional integration of images, text and sound in digital programmes and networks.”

The fear, expounded by Großmann
 and others, that the power of images reduces music to having no future, is not about to become a reality
. However, it is certainly unavoidable that music will tend to fulfil increasingly utilitarian purposes in public life. Großmann even states that the new technology will ‘musicalise’ itself, since otherwise “ignoring the auditive dimension ... [would] let a substantial quantity of information potential go neglected”
. Music would then be used even more in the same way as is already being done in jingles and signature tunes: for its pure signal effect or as a kind of MUZAK for multimedia applications.

THIRD THESIS: Virtual realities become highly important in science, technology, education and art

Simulation methods have already become valuable for modelling in science and there is no doubt that this development will gain further strength and become even more fundamental in the future. Virtual worlds are built up optically and acoustically and designed artistically. For instance, the author of this article was able to experience a jolting ride on the crests of a three‑dimensionally depicted wave representing a musical vibration. In other words, this was audio-visual bodysurfing in a virtual musical world, and this is already possible with a relatively inexpensive Silicon Graphics workstation.

Art draws its essence from the stylisation, abstraction (all the way from prehistoric cave drawings to holographic 3D images), metaphorisation and virtualisation of real world experiences. The world, as we interpret it, is a construction of the mind. Concepts and sign systems such as our notation system already have digital properties to a certain extent (as Cologne musicologist Jobst P. Fricke has recently shown
). Now that we can create and implement virtual worlds that offer almost true‑to‑life experiences, this perspective gains in conceptual precision and becomes even somewhat threatening.

In the future, music may be possibly only an — albeit important — partial aspect of spatial compositions that can be experienced in all their audio-visual aspects. Three‑dimensional visual spaces that that you can walk around in are not the only project that is being worked on; the acoustical aspect is being taken increasingly into account, since the reality impact of a virtual situation also depends, of course, on the auditive impression that is conveyed at different points in such simulated spaces. Stereophony is only the beginning. Someday, a virtual concert will be able to be heard in a randomly chosen concert hall that could even be constructed according to the user's wishes. As a listener, you could then choose your vantage point from anywhere in the hall, for instance by drawing closer to an instrument if you were especially interested in following that instrument’s individual part.

FOURTH THESIS: Global networking, on the one hand, makes world cultures tend to resemble each other more and more; on the other hand, narrower cultural groups with new divergence criteria are emerging

Regional differences between different cultures will either tend to disappear or will be re‑formed according to modified needs. For instance, radio stations can now be heard in many different countries due to satellite broadcasting, but maybe this factor has also contributed to the creation of quite a number of new regional stations.

Numerous fan clubs on the internet with members from all over the whole world already exist, and each day new ones come into existence. But maybe such phenomena as teleworking will also contribute to a revaluation of small town and neighbourhood community life, of local cultural activities where, for instance, live music and improvising together become increasingly more significant. 

Processes set in motion by the mass media — democratisation, but also individualisation, maybe also the general levelling of art quality — all of these will continue and possibly become more pronounced. But special quality niche products will be available to interested recipients by means of customised access procedures with an individually calculated cost factor. Instead of viewer ratings, the important measurement of user resonance will become the number of accounts in the networks' individual cultural forums.

FIFTH THESIS: Musical life, musicology, music pedagogy and the music industry will undergo radical changes

This is the easiest thesis and at the same time the most difficult of all. Easy to state, because everything is bound to change in some way or another. Difficult, because it is practically impossible to predict, with any reliability, how widespread and how significant each of those changes in the different areas of musical activity will be.

It is well known and has been shown that the digitalisation of modern instrumental, concert and studio technique has, for the most part, become a standard for the production of commercially relevant popular music and has thus had essential consequences in terms of this music's sound, style and structure
. Less noticeable are those gradual changes in artistic activities that are related to working at a monitor in the process of composing, arranging and producing and that have become commonplace to a certain extent. In many areas of production, manual music‑making is losing importance and the trend is shifting toward advance‑planning musicianship: programming musical events, the automatisation of various kinds of production process, the algorithmisation of compositional ideas and much more. Even if live music is once more in high demand, it is still undecided whether the current “unplugged” wave and other similar trends actually represent or could become an authentic counterbalance to automatisation and whether the dreaded desensualisation of music making will truly be missed in the long run.

The effects of new technologies are starting to be seen in the methods and the content of musicological research. In Germany, research results and music data banks are starting to become available on CD‑ROM
 or as WWW pages on the internet
. Interactive sounding questionnaires
 offer researchers in music sociology a set of new, impressive methods for surveying judgements and opinions. Thought is being given to the possibility of making full use of computer support in managing musicologically relevant material
. Computational tools are becoming increasingly important for the analysis of musical structures.

New forms of presentation and teaching will become common in musicology (or also in lectures at AGMM conferences). Someday, most speaker's desks will offer the possibility of downloading scores, music examples, etc from the internet and instantly present them on the overhead display. Maybe the lecturer will tend to be only virtually present by way of a video conference link; this is already routine in television news reports).

Aspects related to musical pedagogy were already addressed above: it is both doubtful and questionable whether future decision‑makers in the area of cultural politics will react to the new challenges presented by global networking, edutainment and learning/teaching with computers. Bear in mind, though, that highly instructive WWW pages can be produced, placed on the Net and updated anywhere around the globe. If, say, German educational institutions are either incapable or unwilling to provide adequate information concerning composition with samples and MIDI patterns, then anybody with a knowledge of English can already obtain the necessary information by consulting the corresponding US pages on the Web. 

The manifold changes which have taken place in the area of music as a hobby (to name a few: home recording, MIDI composition at the monitor, the virtual splicing of *.Wav‑Samples for background noises or techno patterns) are already an integral part of music at home, a pastime which has become computerised.

One area in which major adjustments have not yet been fully implemented is that of the so‑called musical market economy. Whereas production of electronic musical instruments has stagnated in Germany and recording studios are currently reconverting from analog to digital technique, it is especially the distribution sector which still has decisive changes to face. Music publishing houses will tend to put out specialised periodicals on CD‑ROM or, even more up‑to‑date, as WWW pages. Scientific research, scores and individual orchestra parts will not be printed any more, but will be available for downloading from the Net (for instance, in the form of MIDI data), ready to be printed out on any PC. The same can be predicted for all sorts of teaching materials: not only informative texts, but also music and sound examples can be exchanged between whichever scientists and pedagogues are interested and they can then be treated in special discussion groups. Functional music requiring no payments for performing rights has already found its market in multimedia applications. New procedures for copying and distributing music (audio on demand) require fully new strategies for collecting fees and protecting artists' rights.

Finally, considering that the industrial society is transforming itself into an information society, the question must be asked concerning what the goals of musical education should be. Even though the vast amount of innovations makes it understandably quite difficult to provide any answer at all to concerns about the future of musical culture and upbringing, still anyone with just a little imaginative capability can foresee that there will be very few areas of all musical life that will remain untouched by these changes. This makes the need for answers to these questions become ever more urgent. 

4. Consequences and goals in the area of musical pedagogy

The new media must be included in music education. This is necessary, on the one hand, because they are part of daily life, and, on the other hand, because they determine man's basic relation to the world in a new way.

Specific research in the area of media technologies could provide the basis required for studying and applying media in music instruction. Media and information technologies transform our whole environment and culture. Therefore, music instruction cannot be viewed as if it were isolated from these influences. 

What is needed is a scientific investigation project and a music‑specific technology assessment about the degree of change caused by computer technology in all forms of musical production, behaviour and views about music and musical production. 

As part of the investigation project, it would be necessary to assess to what extent computers have become an important factor in schoolchildren's potential imagination of musical sound and to what extent they are thus affecting their perception. What effects do computer‑generated sound structures have, especially on young people's understanding of music? What role do the media play in their concrete experience and reception of music? How does new media technology affect the conditions in which learning takes place? 

How can new media be implemented in the course of instruction, especially since music perceived through the media has become an important component of the overall musical experience of everyone in our society?

By using computers, synthesizers, sequencers and samplers, schoolchildren can learn to form, modify, analyse and use musical sounds creatively. By applying this in their music‑making, they learn to understand musical structures and try out methods of arranging (for instance with MIDI), composing (for ex. with algorithms) and improvising (with automatic accompaniment, etc.).

Finally, the application of teaching and learning programmes for general music instruction and possibly also for instrumental instruction should be tried out. The author himself has developed ear training programmes and has discussed their methodic/didactical application.

In this context, it does not make much sense to attempt to revive outmoded behaviourist learning theories of programmed instruction from the 1960's. Rather, with the help of multimedia systems, current didactic insight must be incorporated into the corresponding computer programmes. This requires many extra hours of programming and becomes very expensive. Publishing houses are reticent to make the necessary investments due to the fact that it is still unclear to what extent such programmes would/will be applied in the schools. What results is learning programmes written by students of computer science untrained in pedagogy, or by game manufacturers. This makes the decline in pedagogical quality feared by von Hentig unfortunately become a reality.

It seems that the frequent emphasis on the compensatory role that is to be played by schools and other educational institutions only conceals, more often than not, an attempt to avoid confronting pedagogy with new questions and problems posed by current cultural technologies
 . This does not mean that these aims and purposes should not be appropriately submitted to fundamental, serious discussion.

5. Educational aims 
of the Lower Saxony IuK Recommendations

The Educational Commission of North Rhine‑Westphalia has recently pronounced itself in favour of increasing the use of the new media in the classroom and in teacher training. All schools are to be equipped accordingly. The aim of this initiative is to achieve a profile in media pedagogy integrating all subjects that are taught in schools. Model schools are to try out the application of conditions of media technology in the classroom.

At the beginning of the 1980's, the Minister of Culture and Education of Lower Saxony had already commissioned a quite extensive model project aimed at achieving general guidelines for all school subjects. Proficiency in information and communication technologies was to become part of the general culture taught by the educational system. As opposed to projects in other German states, this approach was also quite foresighted in that it decided not to let these goals be dealt with by the subjects of mathematics and computer science alone; all subjects were to be included in the overall project and the formulation of an integral, general conceptual approach covering all disciplines was planned.

At least as far as the work done by the commissions is concerned, this opportunity was, in fact,  extended to the other school subjects. Thus (relatively late to be sure, since the final printed version did not appear until 1992), music as a school subject was also provided with curriculum guidelines and materials
.

The general aims

Education in information and communication technologies is an integral part of general culture. Pupils should be enabled to critically judge information and communication technologies and to use them in an individually and socially responsible way.

Pupils should know about development conditions and manifestations of information and communication technologies as well as their effects on the individual, society and nature. This includes knowledge concerning the foundations and basic structures of these technologies as well as hands‑on experience in dealing with them. Furthermore, overall qualifications such as the capacity of thinking in contexts, the capacity to cooperate and creativity are important.

Specifically, this results in the following goal categories and aims for the mandate to be fulfilled by education in the schools:

(1) Areas of application and practical experience 

(1.1) to become familiarised with areas relevant to society in which information and communication technologies are applied  

(1.2) to work on simple tasks and problems from the pupil's daily environment with the help of corresponding programmes 

(1.3) to apply algorithmic procedures in solving simple problems 

(1.4) to become familiarised with and to learn to use possibilities of acquiring information via communication networks and data banks 

(1.5) to be able to deal critically and constructively with the possibilities of information and communication that are opened by new technologies for the individual 

(2) Foundations and basic structures 

(2.1) to know the basic terms "information" and "communication" in all their meanings 

(2.2) to know about and compare features of information processing in technical, biological and social systems 

(2.3) to know about mathematical, scientific and technical foundations of information and communication technologies 

(2.4) to know about the makeup and function of information processing systems as well as the principles of analog and digital production, representation and processing of information  

(2.5) to know about and reflect upon the possibilities and the limits of formal, especially algorithmical methods 

(3) Development and effects 

(3.1) to know about and reflect upon the historical evolution of information and communication technologies and the societal conditions under which this evolution has taken place 

(3.2) to know about and evaluate how information and communication technologies affect the individual and society in their technical, economical, political and cultural contexts 

(3.3) to know about and evaluate how information and communication technologies affect our perception of reality as well as our thoughts, feelings and actions 

(3.4) to develop a sense of responsibility in the use of information and communication technologies concerning the assurance of basic human rights and adequate  living conditions for present and future generations 

In the parallel recommendations for music instruction, the goals of teaching and learning read as follows: 

Goals in teaching and learning music

1. to acquire knowledge related to tools


sound production 


(with synthesizers, sound cards)


sound storage 


(with sound samplers, hard disk recording)


sound modification  

(for ex. with effect processors)


sound control 


(for ex. with sequencers, controllers)

2. to develop proficiency in musical applications 


arrangement 



(production)


improvisation



(production)


composition



(production)


reception


reproduction

3. to develop insights in order to be able to assess effects on cultural life and societal conditions under the following aspects:


aesthetical aspects


scientifical aspects


business / economical aspects


historical aspects


social / societal aspects


legal aspects

The new phenomena of media and music technologies can be taken into account to a certain extent by this model, even though it should by no means be implied that these aims already offer the solutions to all the above‑mentioned problems. But they represent a thoughtful approach and could serve as a basis for further considerations along similar lines, a basis that has at least already been applied in certain limited situations.

If we compare the Lower Saxony approach, containing guidelines that were essentially set 8‑10 years ago, with newer discussions in this area
, then the aims presented above can be seen as commendable for their farsightedness. Essentially, new positions have not arisen since then, even though in the early 80's the above mentioned innovations multimedia, global networking  and virtual reality could not be totally foreseen as such, especially not in the important role that they play today
.

Unfortunately, the elaborated Lower Saxon project, in which hundreds of teachers and scientists from all disciplines participated, did not have any palpable effect on teaching praxis in the schools.

There are probably three determining reasons for this:

First of all, since the end of the 1980's, the necessary financial basis that is needed in order to incorporate new media technology (viz. additional technology for music) into school instruction is simply not available anymore. Secondly, the project was to be accompanied by corresponding further teacher training that was to be provided by the Landesinstitut, but in practice this was ignored and even truly boycotted in some cases. This comes as no surprise: public school teachers currently tend to be older rather than younger and — thirdly — teachers of an older age are particularly wary when faced with changes in media technology, probably even more so in the area of music. Moreover, when it comes to computers, the pupils are often more savvy than their teachers: this is not exactly favourable to the teachers' motivation for tackling new tasks and problems.

A study conducted by Georg Maas
 suggests that some change can be expected, since teachers recently seem to be starting to realise that unreflected rejection of technological change is of no help and even encourages the danger of losing the present very high life standard in the long term (or even mid‑term) competitive race between industrial nations. In spite of the current adverse situation, some of the younger teachers are trying to give their pupils appropriate tasks at the computer in order to introduce them to the possibility of communicating with other schools on the internet, etc., This is made possible with financial support from the parents or with money from other unofficial sources, since the circumstances hardly permit any other way.

Today, complaints are being uttered that computers in the school have been left over to computer specialists who have been teaching very one‑sided hardware and software basics. Creative use of computers, such as could be shown in music instruction, has been practically impeded in most German states. 

In contrast with decisions that have been made in other industrial countries, an administrative order issued by the federal‑provincial commission in 1987 expressly excludes elementary schools from offering basic education in information technologies. A quite problematical decision, considering the drastic, technologically induced transformations in society that the next generation must be prepared for.

6. Summary

As a matter of fact, it is no longer a question whether a new cultural technique is emerging and is opening new opportunities for teaching and learning, or whether computers are simply another link in the chain of technological evolution, making us more dependent and creating new problems. For quite some time it has been clear that both of these questions have received a positive answer: yes, a new cultural technique has emerged, and yes, new dependencies also have been created. Our current preoccupation now consists in trying to prudently analyse and comprehend the conditions in lifestyle and culture that are associated with the newest technologies, so that their positive effects are put to the best use and their risks are hopefully recognised and reduced — certainly no easy task for anyone today. This article has tried to show that the area of music, being one of mankind's most important cultural achievements, is by no means indifferent to these problems, but rather is affected by them in an especially forceful way. Musical education will not be able to be defined and pursued without taking technological media omnipresence into account.

Bremen computer scientist Klaus Haefner sees the German education system gradually heading for a profound crisis. In a recent polemic (directed against the German Minister of Science and Research, Jürgen Rüttgers), he emphasised that what is needed is a “...constructive and anticipatory policy that is capable of adapting both content and methods in education and training to the fully novel and different needs and potentials of information society. (...) However, this means that all of the accustomed learning goals and curricula need to be examined to see to what extent they are in a position to qualify the individual not only to keep abreast of innovations in information technology, but to see beyond them”
.

The music world, especially, should not fall prone to the mistaken belief that computers, multimedia and the internet are all so technically remote that they have no impact on cultural and artistic perspectives. New media technologies are stepping ever more aggressively outside the technical circle and are about to transform and predetermine our cultural life to an almost unimaginably large extent. By probing new educational strategies, we should prepare ourselves for developments that will otherwise overtake us unawares. Once they start to be commercially or politically manipulated, the technological wagon could proceed to roll on without us, obliterating valuable, irreplaceable cultural traditions in its path.

From a technological viewpoint, we are already being confronted (or will be very soon) with digital media technology (multimedia), with global networking (information highways) and with virtual reality (cyberspace and cyberworlds).

From an anthropological perspective, we will thus not be able to avoid experiencing interaction (with computer‑based systems of all kinds), communication (through digital, international networks) and simulation (of processes, environments and communities) and we will have to integrate them into our general educational goals. We cannot allow the necessary debate to set in too late — a debate concerning modified conditions of imparting knowledge, of values and of criteria for action and decisions.

Considering these comprehensive transformations, a specifically musical media competence is urgently required. In pedagogical terms, this means an appropriate maturity
 in dealing with music technologies, in order to be able to start setting new goals for musical education that can cope with future challenges.

One final quotation can give us a description of the road that still lies ahead of us:

“I do not believe that we have the choice between becoming an information society or not. We are already well on our way. Already half of all the jobs in Germany are directly or indirectly involved with information technology. We are dedicating an ever greater amount of our time schedules to information and technical communication. Children are some of their most avid and skilful users. We are heading at full speed towards the information society. Still, we have options as to how we design it. And if we take that opportunity seriously, then we must also put our concepts and goals into more concrete terms. And we should not sway between the extremes of overblown expectations and provincial despondency, but we should dare to attempt to take stock objectively of the chances that we have and of the challenges that face us.”

These statements, in particular, show the way for decisions that concern our future musical life and can serve as pointers for musical education. This article has tried to illustrate the urgency of debating and forming opinions related to technological change and it proposes some foundations for achieving a consciousness that can adequately deal with real problems.

The above quotation, by the way, is by German Science Minister Jürgen Rüttgers; it was located on the internet with the help of a World Wide Web browser, downloaded from the Ministry's home page and, using a cut‑&‑paste command, directly copied into this text.
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