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Introduction

In educational discussions on the subject of new media, environmental education tends to take on the role of opponent to the computer. However both would profit from a stronger link between ecological issues and multimedial equipment. Useful subject matter could at last contribute to the much called-for media competence. Environmental education would be in possession of the necessary means to be able to realise participational educational concepts.

The situation at present

The computer is predominantly used in mathematical and technical subjects both in schools and in adult-education. This is as a result of the fact that a greater measure of acceptance is to be expected by the educationalists involved. The use of electronic information technology, is by no means a standard part of the general methodical-didactic repertoire.

It is also obvious that, where the computer is gaining ground, it is predominantly used as a presentation medium. Learners are extremely seldom confronted with the computer as a medium for self-organised and self-determined processes. The reason for this reticence, especially with regard to the active use of new media in teaching, is most certainly partly due to the fact that this is very innovative terrain, where only very few concepts and little material exist. Also experience of sound practical work is limited. Environmental education specialists find it difficult to accept the technical side in all these areas. Traditionally this group takes on a rather negative position with regard to the use of media for educational purposes, especially where the emphasis is on the theories of nature-based/experience-oriented education. Interestingly enough the new media is used by exactly those environmental educational specialists, whose image of nature and mankind is not so much reflected by a normative-idealistic perspective but more a constructivistic one. The computer serves to create the learning environment in this type of educational scheme. The learning goals there are not defined by the guideline of “environmental protection” but with “self-determined ability to act“ – in other words, participation.

Assumptions made by Learning-Theory
According to Dreyfus & Dreyfus (1988), knowledge can be classified into two types, “know-that” – logically built up knowledge with the help of facts or rules and “know-how” knowledge built up intuitively with the help of experience, whereby the acquisition of skills is seen to be a transition from “know-that” to “know-how”. This transition occurs in five steps from the beginner to the expert (cf Dreyfus &Dreyfus 1988). Klimsa (1998) connected the steps of learning (based on Dreyfus & Dreyfus) with the categories of computer-supported learning-programmes and by doing this he paved the way for a first qualitative categorisation of multimedial teaching methods (fig. 1).

Therefore the learners own activity can be regarded as the uppermost standard with regard to quality. This view is supported by modern cognitive-psychological assumptions, according to which, learning does not occur in the behavioural sense as the recognition of mistakes and their correction but it happens within the framework of active interaction processes and is stimulated by a  coupling of sensory and motor activity. Klimsa (1988) draws attention to the fact that this is the reason why the common form of computer-supported learning – the linear concipated information systems with methods of calling up information - only cover the initial steps of the learning process and stress the significance of practical aspects in the use of media. 


Figure 1

Learning as a way of acquiring new knowledge through experience is supplemented by the function of the memory. The ability to recall what has been learned and to use it. The capacity to remember increases, according to research by Tausch (1975, quote) the more that teaching materials are made visual, to be exact:

·  by 9,5%  with the additional use of pictures

·  by 20% with the additional use of models

·  by 40,7% with the simultaneous use of a real object.

The results of these investigations can however all too easily provoke a mechanical learning impression. They are only productive in the light of neuropsychology: “ according to the latest information in research, the memory is neither seen to be a row of engrams nor as 

biochemicaly-defined deposits in the brain, but as a function that is always present in the brain, which is found in every one if the 1011 by104 synapses? (Klimsa 1998, p. 82). In other words: The key to our thinking processes lies in the system and its linking up. Varela (1990) supplies evidence of this in his description of human vision. Visual awareness occurs first of all via the eyes (retina) and is then passed on through the lateral corpus geniculatum in the       optic thalamus to the cortex. Varela explains, ”that 80% of the information that individual cells of the corpus geniculatum receive does not come from the retina but from the dense network of other parts of the brain (Varels 1990, P. 74). Slightly exaggerated this means: We don’t see – we think! The more complex an object is, the more probable it is that it stimulates other parts of the brain. This is why real objects stimulate a greater memory efficiency than abstract or medial objects. 

Piaget (1975) declared learning processes to be organism-environment-interactions, which are characterized by two complementary occurrences: assimilation and accommodation, to put it briefly, through the ability to go back to what has been learned and to develop new reactions. Learning takes place during the course of both assimilating and accommodating processes, which is why planned learning processes should also serve both.

The following minimum requirements can be derived from these assumptions of learning theory:

· Active participation by the learner

· Relating experiences to the everyday world and that of the learner

· Authenticity

· Complexity

· Encouragement of communication

· Encouragement of sensory and motor skills

An optimisation of these criteria should be aimed for, both on the technical and on the contextual levels. Environmental subjects of all kinds are especially suitable for the latter

(s. fig 2).

Figure 2

Quality-criteria of multimedial environmental education

The reservations of environmental education with regard to the new media can be summarized by the following fears: Does environmental education have to have the effect of a countermeasure, a last educational refuge that allows realistic encounters with the real environment, in a world that is becoming more and more media oriented?  This question seems perfectly plausible in a situation where the characteristic of portrayal in the use of media is in the foreground and media competence reaches its limit in the operation  of search-machines and where the media-user is, in the first instance a recipient. Those who see multimedia as a technical platform only, which combines the conglomeration of outmoded media in a user-friendly way and reduces media competence to the ability of acquiring information underestimate the really innovative possibilities of the new media. Media-research however, attributes the new media with a more differentiated range of qualities. It is above all the creative possibilities of the receiver, that allow him to intervene in a technical  process which was previously not available and to determine the novelty of the new media (cf Mast 1986).  Publishers as well as radio and television establishments create institutional barriers so that the internet takes the shape of a mass medium that virtually lives from participation. Even though freedom of censorship presents a certain risk, this creative potential has to be seen primarily as an achievement in the democratising process of society because media freedom is an integral part of freedom of speech. The necessity of self-control is just as relevant in a democracy as the right to freedom: “If the image of the discerning citizen is constituent for democracy, then communication within society and its portrayal within the framework of technical possibilities should be controlled by the communication needs of the citizen” (Mast 1986, p. 241). If we go along with Masts postulations then those who are able to adapt their multi medial design and communication potential, based on the guidelines of democracy are proven to have the necessary media competence. The task profile which has to be adopted by education as a whole when media competence is called for, is hereby outlined. Computer media can enrich environmental education, above all when its participational approach can be realized. This does however make it necessary to put those educational concepts in focus, where the issues of design and communication are in the foreground.

Learning by Designing
In order to take into account the conclusions presented above, we at the German Institute for Adult Education have developed a concept which understands participation to be a component in a communicative system. Involvement develops thereby in the formation of philosophies of life and is permanently integrated in this process, e.g. participation cannot embody an ultimate goal because it will return to being the starting point of the entire process again and again. We call this concept “Learning by designing” because we are taking advantage of the creative potential of the computer in order to structure learning processes (fig 3).


Figure 3

The computer serves as a  means of portrayal and not just as a machine for obtaining information. Therefore the range of competence expected includes the following stages:

Learning to perceive: What do I take in? How can I enlarge my field of vision, change my 

perspectives, open up and increase my sensitivity? What handicaps and what 

benefits are there?

Learning to develop: How can I convert what I have perceived so that I can communicate 

with others about it, so that my intentions, questions and ideas are visible and 

understood?

Learning to present: How, what and to whom am I portraying my ideas? Where do I present 

in order to reach my target group? How can subject matter be transformed into visual 

form?

Learning to communicate: Who do I want inform? How do I want to inform? Which medium 

do I want to use for this purpose? Which procedures must I consider to ensure that 

communication takes place?

Technical competence does not have precedence even though it is indispensable for a successful outcome. To become proficient with regard to the technical side is an instrumental skill and not an end in itself. This attitude towards media technology serves to prove the first signs of the fear wrong, that the world of the computer can replace the authentic world and that environmental education can become misleading through the use of media. The connection to the world of life also retains its importance in the environmental education conveyed by the media, though the media gain importance by being the means of structure and portrayal.

The idea of “Learning by designing” can be fully developed in practice in various ways. One 

possibility is presented by the use of digital excursions whereby the participant digitalises environmental observations on various subjects. This can be done by using a digital camera,  video-camera or a recorder. Real or fabricated occurrences like a street interview would be captured and retained in that way. The pictures or recorded sound are implemented onto the computer and  subsequently worked on and presented by the participant. As well as the appropriate technology, suitable programmes are needed with which picture and sound material can be worked on and presentations (e.g. in Power Point or HTML) can be put together (s. fig 4). 
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Figure 4
This form of learning by designing offers possibilities of participation and a further significant effect: Participants gain distance to what they have perceived through the procedures of processing and presentation. This not only makes communication easier but also leads to reflection on what has been experienced. As well as the technical components a suitable basis has to be provided in order to make communication possible, i.e. Mailing-lists, Online-seminars and chat-rooms.

Summary

An attitude to education based on participation does not allow the aims of  environmental education to be portrayed in a solely normative way but  essentially in a constructive thought out process where learning is an element of experience-oriented education. Participation is considered to be a part of a communication process which can be especially well structured by the use of new media. This is because the uncensored and uninhibited new media encourages participation. This view however makes it clear that media competence includes designing and communication skills. If the initial use of media is to be understood in this way then environmental education can not only profit from the technical input but at the same time make an interesting contribution by adjusting the reputation of media competence as regards content so that it does not end up as an empty shell which can be filled up with subject matter at wish. Environmental education subjects are especially suitable for conveying media competence because they have a genuine link to the world of life, they have a significant social relevance, are present in the world wide web, they have global and regional points of reference, are basically interdisciplinary and enable a healthy exchange between genuine and medial encounters. (s. fig 1, also Wolf 2000a, b).

When the aim is to make an impact with environmental subjects it would be prudent for environmental education not to forego this opportunity of being able to influence and become more aware of its own capabilities with regard to developing media competence.
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